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Duray scissors 


These instruments are the first of a new range of 
hard edged scissors. The alloy edges are fused into 
the scissor blade leaving no residual crevices or 
seams. Duray alloy will not discolour and the 
edges are guaranteed for one year 


A leaflet is available on request. 
® Duray ıs a registered trade mark 


Chas F Thackray Limited PO Box 171 Park Street Leeds LS1 1RO Tel 42321 








- 4. ja 
ES s ° i | 
TL T | 
NT a à e. Vol. 61 : No. 1 January 1974 
+ . 5 
P, D e | 
. 
t The Briti 
- Ne britis 
. = 
Journal of Surgery 
E 
UNDER THE DIRECTION OF THE FOLLOWING EDITORIAI COMMITTEE 
: *L. P. LE QUESNE London : The Middlesex Hospital Chairman " 
*ROBERT COX London : Westminster Hospital Vice-Chairman 
* *H. H. G. EASTCOTT London: St Mary's Hospital Editorial Secretary! 
*C. G. CLARK London : University College Hospital Assistant Editorial Secretar) 
LI 
A. S. ALDIS Cardiff : Wales Am COMMODORE J, E. MALCOLM Royal Air Fore 
DAVID ANNIS Liverpool Medical Service 
R. ATTARD Malta MAJOR-GENERAL S, E. MIAN Rawalpindi: Pakistan 
M, BALASEGARAM Kuala Lumpur : Malaysia ERIC NANSON Auckland ; New Zealand 
JOHN BARRON Salisbury : Plastic Surgery R. A. NAVARATNE Colombo : Ceylon 
" — A.K. BASU Calcutta : India G. B. ONG Hong Kong 
*A. B. BIRT Norwich : Provincial Regional Board Hospitals B. H. PAGE London : Regional Board Hospitals 
K. T. CHAN Singapore J. H. PEACOCK Bristol 
*A. G. COX Harrow J. M. PULLAN London : St Thomas's Hospital 
Si^ THEO CRAWFORD London Pathology id G. TE LVERTAFT Derby : Industrial Surgers 
Sik DONALD DOUGLAS Dundee G. QVIST London: Royal Free Hospital 
CHARLES DREW London : Thoracic Surgers 2. S ANDAM: Weteld 
` H. D. RITCHIE London : London Hospital 
D. P. bu PLESSIS Johannesburg : South Africa C. P. SAMES Bath : Provincial Regional Board Hospital 
R. B. DUTHIE Oxford: Orthopaedic Surgery ROBERT SHIELDS Liverpool 
J. C. GOLIGHER Leeds D. SLOME London : Physiology e 
J. W, P. GUMMER London : Regional Board Hospitals G. SMITH Aberdeen 
R. S. HANDLEY London : The Middlesex Hospital RODNEY SMITH London : St George's Hospital 
E. S. R. HUGHES Melbourne : Australia *M. E. SNELL London : Transplant Surgers 
*l. D. A, JOHNSTON Newcastle upon Tyne and Surgical *G. W. TAYLOR London : St Bartholomew's Hospital ane 
Research Society Association of Surgeons 
Sim ANDREW W. KAY Glasgow H. ORISHEJOLOMI THOMAS Lagos, Nigeria : Wes 
" — *H. E. LOCKHART-MUMMERY London : Rectal Surgery eevee | , 
J. LOEWENTHAL Sydney : Australia ness PESE (Osora 
VALENTINE LOGUE London: Neurological Surgery SURGEON VICEADMIRAL J. WATT Naval Medical Servic ! 
d *R. B. WELBOURN London : Royal Postgraduate Medica 
J. H. LOUW Cape Town: South Africa School 
Sir IAN McADAM Kampala, Uganda : East. Africa *A, W. WILKINSON London © Paediatric Surgery 
A. C. McEACHERN Adelaide : Australia Sik MICHAEL WOODRUFF Edinburgh 
W. MACKENZIE Edmonton : Canada W. D. WYLIE London : Anaesthetics 
* Constitute the Executive Committee 
t All correspondence to John Wright & Sons Ltd., Bristol BSS [EX " 
t JOHN WRIGHT & SONS LIMITED BRISTOL BS8 1EX . 
wu 9 
—— 
@ * * 
_ Subscription £10 per annum, post free. Single copies £1, post free " a. 
L. 0 . ee i . 
= ^ 
» * 


^ 3 ‘ a 1 
sP . "her 
a ‘ B 
. v. 95 
; e < e * ye S " 4 
! be glad you're using Dexon sutures 
i: E i Now Susan's mother needn't worry -not 
A VE un à à with Dexon* sutures. . 
'. ate 5 
Dexon* sutures are absorbable. Many 


patients, particularly when subcuticular 
stitches are used, need not come batk to 
Out-Patients to have them removed. This 
eases the burden on busy Casualty staff, 
freeing them for urgent emergency Cases; 
and relieves the emotional problents of : 
patients—especially children -caused by * 
return visits to the hospital. 


Dexon“ 


The everybody benefits suture 


Cyanamid of Gt. Britain Ltd., 
ovis Gk Fareham Road, Gosport, Hants. 
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G-DA Y-those first vital 24 hours in serious 
bacterial infections: 


@ when effective therapy must be initiated to 

prevent rapid deterioration in the patient's 

condition 

@ when the causative organism is unknown or 

uncertain 

@ when there is no time fortrial and error 
When these situations occur in acute or 

acute on chronic infections, Genticin 

Injectable, the antibiotic with the broadest 

bactericidal spectrum of all, has proved 





In septicaemias 
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eminently successful as first-line therapy in 
a wide range of conditions. 


"It therefore follows that on sensitivity 
testing alone, gentamicin (Genticin) would 
be the best single antibiotic for blind 
chemotherapy." 


IReference: J Irish med Ass, 65, No 20, 514, 1972. 
Genticin Injectable is available in 2 ml multidose vials 
and snap-off ampoules. Each 2 ml contains 80 mg 
gentamicin base as gentamicin sulphate. 

Further details are available onrequestfrom: 

Genticin Technical Service, Slough 23971 

Nicholas Laboratories Limited PO Box 17, Slough SL14AU 


Genticin’ is a registered trade mark. 2245 


Genticin 


injectab le 


the-antibiotic with the broadest bactericidal spectrum of all 





In serious post-operative ‘situations 
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EDITORIAL NOTICES 


Original articles or reviews are invited and editorial 
communications should be addressed to the Editorial 
ecretary, Br ritish Journal of Surgery, cjo John Wright 
& Sons Ltd." Bristol BS8 I EX. Articles are accepted 
on the understanding that they are contributed to 
this Journal only, and that articles and their illustra- 
‘tions become the property of the Journal unless the 
authors state, before publication, that they reserve the 
right to themselves. Each article should be accom- 
panied by an adequate summary, suitable for publi- 
cation. Authors are asked to ensure that original 
illustrations are securely packed and adequately 
protected. 





BUSINESS COMMUNICATIONS should be addressed to 
John" Wright & Sons Ltd., British Journal of Sur £gery, 
e Bristol BS8 LEX. Remittances should be made pay- 

able to The British Journal of Surgery. 


BINDING.— Handsome Cloth Cases may be obtained 
for binding Vol. 60. Case, £1:25 post free; Case and 
binding, £4-00 post free. Cases are also available for 
some of the earlier volumes. Applications should be 
made to the Publishers, who will also undertake the 
binding if desired. 


. ADVERTISEMENTS, —A]l communications should be 
addressed to H. S. Janes & Partners (Publications) Lid., 
St Martin's House, 159 Clapham High Street, London 
Swe 7SU (telephone 01-622 9225). 


Instructions to Authors 

PREPARATION OF MS.— Papers should be submitted in 
typescript and the author should retain a carbon copy. 
Double spacing should be used throughout, except 
for quotations. 


ILLUSTRATIONS AND TABLES 
| ips should be clearly marked on their backs 

show number, orientation and author's name. 
Explanatory legends should be typed on a separate 
sheet of paper accompanying the manuscript. For 
halftones, glossy photographs or positive prints (not 
"X-ray negatives or slides) should be sent, unmounted 
wherever possible. When coloured illustrations are 
submitted as colour prints, they should be accom- 
panied by the original transparencies where possible. 
As ®lour illustrations are expensive to reproduce, 
authors may be asked to make a contribution towards 
the cost. Drawings should be in a finished state suit- 
ablé for reproduction. Any lettering should be large 
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enough to withstand a reduction in size: sans serif 
lettering is recommended. 

Tables should be typed on separate sheets of paper 
accompanying the manuscript. They should have an 
identifying number and a short descriptive heading. 
All illustrations and tables must be referred io in the 


fext. 


REFERENCES 
The citation of references should follow the pattern 
shown in the Reference Citation Recommendations 
issued by the Medical Section of the Library Associat 
tion. Copies of these recommendations can be ob- 
tained from the Secretary, Medical Section, The 
Library Association, 7 Ridgmount Street, ‘Lon don 
WCIE 7AE. | 

The name of the author and the date of publication 
are given in the text; the list of works cited iS put at 
the end of the article, arranged in alphabetical order 
of authors’ names. When references to two or more 
works by the same author are listed, they are arranged 
in chronological order. Where there are two or more 
authors (apart from the main author), these may be 
indicated in the text citation by the words 'et CUNG 
following the name of the principal author: on the 
rare occasions when this may lead to confusi ion, the 
text citation should name as many of the collaborating 
authors as are necessary to identify the work cited. 
When several works published by the same author(s) 
in the same year are : cited, they should be distinguished 
by the letters a, b, c, etc., placed immediately after the 
date. . 
In the list of works cited each reference to a journal 
article should give, in the order indicated, the nambs 
and initials of all authors, the vear of publication (in 
parentheses), the title of the paper, the name of the 
journal (abbreviated), the volume number (in heavy 
type arabic numerals) and the numbers of the first and 
last pages of the article, Abbreviations for journa! 
titles should be those adopted by Index Medicus since 
January 1971; where no abbreviation is given by 4ndex 
Medicus the journal title should be left in full and the 
publishers will provide a suitable abbreviation. A 
reference to a book should give, inorder, the names anc 
initials of all authors, compilers or editors, the date o? 
publication (in parentheses), the title of the bapk, the 
edition number (if other than first), the place òf publi- 
cation, the publisher's name and, where appropriate. 
the number(s) of the page(s) referred to. A reference 
to a contribution to a book should give, in order, the 
names and initials of all authors of theecc ribution, 
the date of publication (in parentheses) and the title 
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- of the contribution; then, after the word ‘In:’, there 
should follow the name(s) and initial(s) of the author(s) 
etc. of the book, the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher's name and the numbers of the first and 
MA pages of the contribution. — 
Titles of papers and books should be given in the 
original language, with titles in Cyrillic and Greek 
alphabets transliterated. 
Only in papers in which many and frequent references 
have to be made should the items be numbered; the 
numbers may then be inserted in the text without 
interrupting it witb a list of names and dates. 


Examples 

References to periodicals 

BURKE D. C. (1961) The purification of interferon. 
Biochem. J. 78, 536—563. 

CRICK F. H. C. and WATSON J. D. (1956) Structure of 
small viruses. Nature (Lond.) 177, 473—476. 


In an anonymous paper where the name of the journal 
. is used for quotation it is not repeated: 
BRITISH MEDICAL JOURNAL (1969) Psychogenic dys- 
pnoea 4, 382. 


For journals without volume numbers the page 

numbers are indicated by pp. 

ISLIP P. J. and WHITE A. C. (1964) Some reactions of 
2-(3-oxindolyd) ethylamines. J. Chem. Soc. pp. 
1201-1204. 


References to non-periodical literature 

Books 

PAZZINI B. (1941) La Medicina Primitiva. Milano, Arte 
e Storia. 
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DUBOS R. H. and HIRSCH J. G. (ed) Bacterial and rt 
cotic Infections of Man, 4th ed. London, Bun x a 


Medical. 


Contributions to books . 

PORTERFIELD J. S. (1963) Interference and interferon. e 
In: HARRIS R.7. C. (ed.), Techniques in Experimental , 
Virology. London, Academic Press, pp. 305-326. 


Contributions to symposia 

GRAY J. A. B. (1962) Coding in systems. of primáry 
receptor neurons. In: BEAMENT J. W. Le» (ed.), 
Biological Receptor Mechanism. Symposia of the 
Society for Experimental Biology, no. 16. Cam- -A 
bridge, Cambridge University Press, DP. 345-354. 


Congress Proceedings 

CORNFORTH J. W., CORNFORTH R. H. and MATHEW K. K. 
(1959) A new stereo-selective synthesis of olefins, 
and its application to the synthesis of all-trans- 
squalene. In: MosETTIG E. (ed.), Biochemistry of 
Steroids. Proceedings of the Fourth Internatio 
Congress of Biochemistry, Vienna I-6 September 
1958, vol. 4, pp. 59-60. 

LOFTS B. (1965) Seasonal lipid changes and their 
possible significance in the testis of Anura. In: 
Proceedings of the Second International Congress 
of Endocrinology, London, 17-22 August 1964. 
Amsterdam, Excerpta Medica, pp. 100-105. . 
(Excerpta Med. Int. Congr. Ser. 83.) 


Series details should be included when they assist in 

identification of the reference, as in the example 

preceding, or that following. 

SAINSBURY P. (1955) Suicide in London. London, 
Chapman & Hall. (Maudsley Monograph No. 1.) 
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They'll be glad you're using Dexon sutures 


Children, especially, suffer from loneliness when 
mother, father, brothers or sisters are in hospital. 


Surgeons who use Dexon* sutures have reported 
that certain patients can be discharged from hospital 
several days earlier than when conventional sutures 
have been used. This means an earlier return home 

for the patient and a quicker end to loneliness 
for those waiting at home. 


Cyanamid of Gt. Britain Ltd., a 
pavis-cecx Fareham Road, Gosport, Hants. Trademark. 
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“Today we introduce the `° 
‘Valleylab system-and tomorrow : 
: TUR will be easier - . 
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Easier because the solid state Vallevlab SSE2 Easier because the Vallevlab SSE2 weighs less 
offers the hard-pressed surgeon a major break- than 30lbs and takes up less vital room than any 
through in diathermy. competitive system. 

Easier because the Vallevlab SSE2 has isolated Easier becausethe Valleylab SSE2 has all the 
patient circuitry which means that the current flow power, all the reliability of bigger, bulkier systems 
IS immediately reducedtoa negligible level ifthe Make TUR easier for vou-contact Polystan, the 

patient cord is broken or disconnected or if the U.K. distributors, for more details. 


patient plate ts not in place 
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ae Polystan (G.B.) Ltd., T 
54 Hunting Gate, Hitchin, Herts. = 


Tel (STD 0462) 53161 Telex 825500 
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...  Youmay convince yourself that 
_ eyelessneedledsuturesarealuxury . 
i But capyeuconvince Linda? 
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Who can justify the cost? 1 


Eyeless needled sutures have Helped. 
minimise Linda's Appendicectomy 
incision scar and the effect, in later life 
will be appreciated. However, justificatior 
on a straight pound for pound, penny for 
penny basis is almost as hard to cost 
as skill. 





MINIMAL TRAUMA 

-° ETHICON swaged needle draws a single 
»- *, Strand suture through tissue easily. No dull or 
broken needles, no frayed or torn sutures and 
no large eye or double strand to pull through 
Iriable tissue. 





SUPER SMOOTH PASSAGE 


ETHICON super-smooth needles pass 
easily, with minimal resistance through the 
- " toughest tissue. You get a sharp new needle 
. e' every time. 
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here are certain undisputed facts. “4 

With ETH ICON* eyeless needled sutures, you can count 

n getting a new sharp needle every time. 
You won't be wasting the valuable time required by skilled 
ersonnel for the preparation of an eyed needle from one 
peration to another. You'll have less risk of needle breakage 
« fraying and torn sutures. 
These are advantages which are hard to put in straight 
nancial terms. 
ETHICON eyeless needled sutures in cuticular work " 
ave time...reduce inventory ... minimise trauma. | G W 
\ 
ETHICON SLIM BLADE 
A needle with an elongated cutting blade 
providing the smooth controlled penetration: 4 ~ 


plastic surgeons so much desire when workin: 
on skin. Extended flats incorporated into thi 
body ensure stability in a needle holder. 





ETHICON STRAIGHT CUTTING 
NEEDLES (Sims) 

A range of stainless steel straight cutting 
needles. The points are precision-honed to 
penetrate more easily and needles are 
tempered for optimum strengtM and flexibility? . s- 

at 
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: tothe perfect suture. | 
Choose from Sdried and tested sterile packs. Absorbable and non- : 
suture materials, each designed for absorbable, materials made to the 
specific surgical tasks, each securely most exacting standards, assuring 
swaged to a needle of your choice. vou of dependability you caf count 
ETHICON eyeless needled on, case alter case, day after day. 
sutures are supplied in easy to use year after year. 
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FIHICON 


Leadership in wound repair 
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The Seward Identikit... .- 


Every stainless steel Lloyd-Davies' Sigmoidoscope made by 
Seward has components which are absolutely identical- guaranteed 
interchangeable. 

And that's an immense advantage when a lot of these 
instruments pass through the CSSD together. Because you never 

e need to label any parts, or worry about ‘matching up’. 

Which saves time. Cuts losses. 

You'll probably agree, the Seward Lloyd-Davies 
Sigmoidoscope* is good news. 

Well, here’s some more. 

The Seward St. Mark's Proctoscope"*. 


Electric and ? 
available leaflets 


B . * T* ` 
Made entirely of stainless steel. With all parts absolutely 
identical - guaranteed interchangeable. 
© 
SeuJarQ--the fast word in qualjt | 
EK. xj 
. . *A. J. Seward, UAC House, Blackfriars Road, London SE1 9UG. 9: on 
i Telephone: 01-928 7444 Y 
ae . A member of the Medical Division of UAC International . Bii F = gE , j e 
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VINYL CATHETERS 
~ 
A few e Vn RENE eis PROSTHESES FOR SURGERY 
DeBakey Coronary Moss Feeding and PACTON * pp" CON 


p. 
Perfusion Catheter ecompression Tube 
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MURRAY HILL, N.J, U.S.A. 
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- DIAGNOSTIC AND THERAPEUTIC 

DEVICES FOR 

CARDI OLOGY, GOETZ BIPOLAR PACEMAKER ELECTRODE, PLATINUM e 
RADIOLOGY, 
SURGERY. 


T N8!H BIPOLAR PACEMAKER ELECTRODE PLATINUM 





istal Tip 





Distal lip 


ADULT AND PEDIATRIC CARDIOVASCULAR 
CATHETERS. 
VASCULAR PROSTHESES. 
VINYL CANNULLAE FOR 
EXTRACORPOREAL CIRCULATION. 
COATED AND UNCOATED SPRING GUIDES. 
SPECIAL ACCESSORIES AND DEVICES. 
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STAINLESS STEEL SAFETY SPRING GUIDES 
THE WILLSON - ESKAIDGE'! \i 


BRONCHIAL BRUSHING SYSTEM Tre ILLUSTRATIONS SHOWN ARE BUT A Few OF 


THE MANY AND VERY VARIED lrems MADE BY THE 
U.S.C.I9 wo ALSO ISSUE A LARGE RANGE OF 
z Catarocues & Brocnunes " 
FULLY ILLUSTRATED AND CONTAINING VALUABLE 
ADVICE AND INSTRUCTIONS re Carne | Sronacte., 


SirniLizZING etc 
| All these goods & Catalogues can be obtained from.... 
THE GENITO "T URINARY MANUFACTURING CO..:7o 
f t 284,331-34 Devonshire Street. London, W1N24AJ „Engiand. 
Teceenon 01-9 46/7? 
s , 33 2835/6 Registration England 165001 
Tr1tGHAMS -- Crstoscorr LONDON WI 


ADVANTAGES 
Safety of closure p^ 
Non-spill 


Ease of operation 


Adaptable to any 


surgery 





Fully illustrated brochure available on request 


Down Bros and Mayer & Phelps Limited 
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When testators ask your advice, please remind them of the urgent 
work of the Imperial Cancer Research Fund. In the Fund's up-to-date 
laboratories trained minds are using every weapon of modern science 
u to fight all forms of cancer, including leukaemia. 

: Now one of the world's great research centres, the I.C.R.F. relies 
entirely: on public support. The cancer problem must be solved. Please 


help now. 





H.M. THE QUEEN 


President’ 
The Honourable Angus Ogilvy 










Form of Bequest 


| hereby bequeath the sum of pounds free of duty to the Imperial 
Cancer Research Fund, Lincoln's Inn Fields, London, WC2A 3PX for the 
purpose of scientific research, and | direct that the receipt of the Honorary 
Treasurer or Secretary shall be a good discharge for such legacy. 


Please write for further information to: The Secretary, ! C R F. (Ropi 164 ), 
PO Box 123, Lincoln's Inn Fields, London WC2A 3PX 
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Arterial Surgery 2nd Edition |J 


H H G EASTCOTT, MS, FRCS 


Since "Arterial Surgery’ was first published it has become a standard surgical 
textbook used as an authoritative guide by candidates «or higher surgical 
and medical examinations. Advances have been made in several areas ol 
increasing interest since the book was published in 1969, These additions 
and revisions bring the book up to date, and will maintain its position in 
the surgeon's library. 
"For surgical student and teacher alike this book will prove to be a good 
text from which to learn; the vascular surgeon will find it an excellent book 
from which to refresh his memory and obtain authoritative references 
The Lancet 
M East a this is a book which is a delight to read right through. The author's 
wide knowledge of the literature has resulted in a comprehensive review o! 
every aspect of the subject ... . "— British Medical Journal 

424 pages. Illustrated. Cased £8.50 ne! 


Surgery 


R M KIRK, MS, FRCS and main contributors 
J MAYNARD, MS, FRCS, 
A HENRY, FRCS, FRCSI 


A completely new surgical text written to help the student embarking on 
clinical medicine, who must learn many new facts and an extensive vocabulary. 
To aid the student who has no Classics background, or whose first language is 
not English, words are defined when they are first met. 

The important conditions are given prominence as an alternative to a rigid 
system of presentation that may give precedence to minor diseases. 

Besides orthopaedics and traumatology, the book contains full chapters o on 
subjects related to general surgery, such as neurosurgery, immunology, 
radiation, and advice on keeping up to date with surgical advances. 

The book is set out to aid revision, and the content is sufficiently advanced 
for the newly qualified intern to use it as a reference manual. 


To be published shortly. 360 pages. Illustrated. Cased £6.00 net 
Limp £4.00 nct 
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RECENT ADVANCES IN 
SURGERY . 


Edited by SELWYN TAYLOR 


504 pages [26 illustrations £5-50 


Changes in the field of surgical practice have 
been so extensive that this new edition of Recent 
Advances in Surgery bears little resemblance to the 


. last. 


The many general subjects which are given fresh 
consideration include antibiotics, gastric secretion, 
ulcerative colitis and piles; while considerable dis- 
cussion is devoted to transplantation, and in parti- 
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‘The surgical treatment of occult insulinomas: 


a review of the problem 


PARIDE STEFANINI, MANLIO CARBONI, 


AND ANTONIO BASOLI* 


SUMMARY 

The data from a previous reported large series 
-(1067 cases) of insulin tumours of the pancreas have 
. allowed study of the problem of management of so- 
called ‘occult’ tumours. Of the occult tumours in the 
whole series, 54 per cent were situated in the head of 
the pancreas, as opposed to 26:5 per cent similarly 
Jocated at the initial operation. 

Analysis of the records of 542 single benign beta-cell 
adenomas showed no correlation between the size of 
the tumour and the duration of symptoms. There were 
~ 168 cases of single benign tumours which could not be 
: located at the first operation, but which were cured at 
a subsequent operation. In 65 per cent of these cases the 
tumour could not be located at the subsequent operation 
and was only found after blind resection. 

These results indicate that the growth of these 
tumours is not regular and constant. They lend no 
support to the suggestion that if an insulin tumour 
cannot be located blind resection should be avoided 
in the hope that after 1—2 years, during which symptoms 
can be controlled by diazoxide, the tumour is likely to 
be located at a second operation. It is concluded that if 
the tumour cannot be located the treatment likely to 
give the best results is progressive blind pancreatic 
resection from left to right, with careful examination of 
the excised specimen and frequent estimation of the 
blood sugar concentration. 


IT is well known that one of the main problems 
encountered in the surgical treatment of beta-cell 
tumours of the islets of Langerhans is that of locating 
them within the pancreas, some 20—25 per cent of 
such tumours being occult (Moss and Rhoads, 1960). 
Until recently the operation advised in these cases 
was blind distal resection of the pancreas. The reason- 
ing behind this approach was based on the conviction 
‘that the majority of insulinomas are located in the 
body and tail of the pancreas. This procedure has 
recently been criticized on theoretical grounds, and 
in eddition further investigation of this problem 
(Fonkalsrud et al., 1964; Miller, 1965) has revealed 
thar high percentage of occult insulinomas t are 
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located in the head of the pancreas. This was con- 
firmed by Mengoli and Le Quesne (1967) in a |study 
of 50 blind distal resections collected from the 


English language literature and their own experience. ` 


Taking the cases seen in the Second Surgical Clinic 
of the University of Rome together with data| from 
an international inquiry we have amassed a total of 
1067 cases of insulinoma of which 261 were occult 
(Stefanini et al., 1972). From this large series we 
were able to establish the topographical distribution 
of occult insulinomas, and discovered (Table 1) that 
it differs considerably from that of insulinomas found 
at the initial operation. This different distribution is 
most probably explained by consideration df the 
anatomical features of the head of the. pancreas 
compared with those of the.body and tail, and the 
consequent difficulty of palpating within it tumouts 
of small dimensions. This explanation is supported 
by an analysis of 120 cases of occult tumours. |In 72 
cases of blind distal resection 60 per cent of the 
tumours found in the specimen were greater than 
lcm in diameter, whereas in 48 cases of |blind 
resection of the head of the pancreas 86 per cent were 
more than 1 cm in diameter. 

As the result of new developments in relation *to 
occult insulinomas, different surgical procedures have 
been advocated (Flynn and McDonald, |1959; 
Williams et al., 1969; De Peyster, 1970; Kavlie and 
White, 1972), but these have proved to be eflective 
only in a certain percentage of cases depending] upon 
the site of the tumour. Consequently, the propasal of 
Mengoli and Le Quesne (1967) appears to bẹ par- 
ticularly interesting. In patients in whom it can be 
shown prior to operation that the hypoglydaemic 
episodes can be controlled by diazoxide, they advise 
a policy of no resection followed by reassessment in 


* Second Surgical Clinic and the Department ‘of Spraical 
Anatomy, University of Rome Medical School. 
Correspondence to Paride Stefanini, M.D., Second 
Clinic, University of Rome Medical School, 
Umberto 1°, 00161 Rome, Italy. 

f The term 'occult insulinoma' 1s used to describe a tumeur not 
found at the initial laparotomy but lockted either at a Further 
operation or at autopsy. 
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. Table*L. SITE OF KNOWN AND OCCULT INSULINOMAS : - 
Head Body Tail 
No. of cases Percent  No.ofcases Percent  No.ofcases Percent 
Known insulinomas (1:5 per cent ectopic) 208 26°5 250 32 308 40 
Occult insulinomas (12 per cent not found) 141 54 53 20 36 * 14 
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found at second found on subsequent 
Intervention Interventions 


- Fig. 1. Incidence of insulinomas found at subsequent operations 
tn 168 cases in which no tumour was found at the first operation. 
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Fig. 2. Correlation between the incidence of known and occult 
tumours and the period of time bwtween the first and 
subsequent operations. 


1-2 ydars, when presumably the tumour will have 
increased in size. During the period between the 
operations it is suggested that the hypoglycaemic 
attacks will be controlled by diazoxide, which has been 
shown to be effective in controlling intractable hypo- 
glycaemia (Drash and Wolff, 1964; Marks and Rose, 
1965). 

In this study we have examined whether this 
propasal is likely to be successful in practice, for if 
the tumour significantly increases in size with time 
this policy might well be followed to advantage. 


Materials, methods and results 

Since it is not possible to measure the growth of an 
insulin tumour directly, as once it is found it is 
removed, the research was carried out on two different 
groups of patients, applying two different criteria: 
(1) the size of the tumour in relation to the duration 
of the i o and (2) the incidence of discovery 
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of a tumour in subsequent operations resulting from 
persistence of hypoglycaemic attacks. 

In relation to the first point 542 caSes of single 
beta-cell islet adenomas were examined. In the whole 
series of 1067 cases of insulin tumours, 782 were 
single and benign. However, in only 542 cases was 
there complete information concerning pathological 
features, size of the tumour, symptomatology, 
duration of symptoms and clinical recovery; aécord- 
ingly only these cases were included in this analysis. 
The duration of symptoms and size of the tumour are- 
correlated in Table I, in which both the duration and 
size have been divided into four categories based on 
their frequency. The underlined groups in Table II are 
the most important, for if the hypothesis is valid then 
the majority of.cases should be included in these 
groups. In fact this is not so. The relevant informa- 
tion in respect of the 7 single adenomas in our own 
series of 12 cases of beta-cell tumours observed from 
1960 to 1972 is set out in Table TII. 

Turning to the second point, the group of patients. 
examined includes cases submitted to further opera- 
tions for persistence of hypoglycaemia. Of the 239 
cases who underwent subsequent operations, we have 
considered only 168 cases that were certainly benign 
and that after the surgical treatment proved to be 
cured on follow-up investigations. In the other 71 
cases either the tumour was not found or hypo- 
glycaemic attacks persisted after removal of a tumour. 
Fig. 1 shows the number and percentage of cases in 
which the insulinoma was located at the second opera- 
tion, and those in which the tumour was still occult 
and only found after blind resection. As shown in this 
figure in most instances (65 per cent) the tumour was 
still occult and only found by blind resection. 

Fig. 2 correlates the percentages of occult and 
known insulinomas with the period of time elapsed 
from the first to the second operation. In order to 
obtain comparable data equal numbers of patients in 
the two groups who underwent blind and non-blind 
operations were studied even if, as shown in Fig. 1, 
the former group was larger than the latter. 


Discussion 
The results of the surgical treatment of insulin tumoufs 
are conditioned by the difficulty of locating the tumour, 
especially in the case of so-called ‘occult’ tumours. 
Not even selective arteriography, with its high success 
rate (66 per cent from our inquiry), can give a definitive 
solution to this problem. In fact, the tumours not 
revealed by this investigation are actually those 
which because of their small size are liable to be 
missed at operation. e 
For this reason we have examined tbe feasibility of 
a conservative policy, eschewing blind resection at the 
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Takke II: RELATIONSHIP BETWEEN DURATION OF SYMPTOMS jp 
AND SIZE OF THE TUMOUR IN 542 CASES OF SINGLE ADENOMA 
Total <l yr l-2 yr 2-5 yr >5 yr 
°” Size No. of No. of No. of No. of No of 
Group (cm) cases Per cent cases Per cent cases Per cent cases ° Per cent caseg Per cent 
I <] 168 31 32 19 44 26 35 21 57 4° 
> 2 1-3 325 60 76 23-5 88 27 76 23-5 85 X6 
3 3-5 35 6:4 8 22 10 30 4 12 13 6 
* >$ 14 2:6 8 58 2 14 I 8 3 ^l 
. è 
Table I: DETAILS OF 7 SINGLE ADENOMAS IN A PERSONAL SERIES 
Age * Duration of Main Size 
Caso  * (yr) Sex symptoms (yr) symptomatology Site (cm) 
I 22 F 2 Neuropsychic and Head 0-5 x 1-0 
: gastro-intestinal 
2 30 M. 4 Neuropsychic Tail 10x I-0 
3 52 F. l Neuropsychic and Tail 2:5x]1:5 
gastro-intestinal 
4 36 M. 3 Neuropsychic Body l:5x 1-0 
5 63 F. 4 Neuropsychic Head 05x10 
6 67 F. 3 Neuropsychic and Tail 20x20 
cardiovascular 
7 42 F. 2 Neuropsychic Uncinate 15x1-0 


first operation if the tumour cannot be located, in the 
hope that at a second operation after the lapse of a 
period of time it would be possible to locate the 
tumour and remove it directly. It is clear that unless 
the hypoglycaemic attacks can be controlled by 
diazoxide the second operation cannot be postponed 
for a long period, as irreversible cerebral damage may 
occur in these patients. In comparison to blind distal 
resection (Laroche et al., 1968; Williams et al., 1969), 
blind pancreatoduodenectomy (Flynn and McDonald, 
1959; Fonkalsrud et al., 1964; Miller, 1965) and blind 
subtotal pancreatectomy (Hartsuck and Brooks, 
1969; McGarity and Brantley, 1970; De Peyster, 
1970; Kavlie and White, 1972) the potential advan- 
tages of this policy are obvious, in that it would 
permit treatment and cure of occult insulinomas, 
whatever their location, by means of operations that 
carry a low death rate and do not leave endocrine or 
exocrine insufficiency. 

In fact, the present study shows that the growth of 
insulin tumours does not appear to be regular or 
constant. Examuning the two approaches on which 
the study was based, the first supposition was that if 
the tumour grew with time its size should be pro- 
portional to the duration of symptoms, thus justifying 
the hypothesis that 1—2 years after the initial operation 
an occult tumour would be detectable. This theory is 
not supported by our findings. As shown in Table I, 
the majority of tumours are not found in those groups 
which we defined as being the most representative to 
confirm the hypothesis. Thus in group I (tumours 
less than 1 cm in diameter) the majority of cases had 
had symptoms for over 5 years, whereas in group 4 
(tumpurs over 5cm in diameter) the duration of 
symptoms in most cases was less than 1 year. Our 
own personal experience (Table Hl) also confirms 


that there is no relation between the volume df the 
tumour and the duration of symptoms. 

The second approach was concerned witH the 
likelihood of finding an occult tumour at a sdcond 
operation, for if such a tumour can be found) at a 
second operation and removed without a blind 
resection this indicates that it has increased in size in 
the interval between the two operations. Fig. 1 shows 
that in practice only 35 per cent of such tumours 
could be located at the second operation, the tumour 
either being found after one or several blind resedtions 
or never being. found at all. Furthermore, as shown 
in Fig. 2, the probability of finding the tumour] does 
not depend on the length of time which is allowed to 
elapse between'the first and second operations.| This 
would be the case if the two groups studied diverged, 


showing with a lapse of several years after the first - 


operation a high percentage of detected tumouts afid 
low percentage of occult ones. However, the clirves 
show that there is no significant difference between 
the two groups. 

In our opinion these findings indicate that the 
majority of insulin tumours do not necessarily increase 
significantly in size with the passage of time (1-4 
years), and accordingly the policy of non-resection 
and waiting advocated by Mengoli and Le Quesne 
(1967) is unlikely to result in finding the tumolr in 
most instances. 

Blind resection therefore remains the only sollition 
to the problem of the treatment of occult insulindms 
We conclude that the main difficulty concerns choosing 
the operation that, with minimal risk and with mini- 
mum mutilation of the pancreas and neighbouring 
structures, gives the greatest probability of including 
the tumour in the tissue excised. The data collected 
from our international inquiry (Stefaninj et al., 1972) 
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shows that the operation which seems to give the best 
results, though still only performed on a limited 
number of patients, is progressive excision of the 
pancreas from left to right guided by immediate 
pathological examination of the removed specimen 
and by continuous measurement of the blood sugar 
level. 
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SUMMARY  ' 

Intravenous glucose folerance tests were performed in 
18 patients before, during and after surgery. Glucose 
utilization was found to be significantly depressed 
during and after operation to a degree which increased 
with the sevefity of operation. Suppression of insulin 
secretion was observed during operation together with 
increased plasma cortisol levels and an increased 
urinary catecholamine excretion. It is suggested that a 
failure of cellular glucose utilization is the primary 
event in the metabolic response to injury which initiates 
cellular catabolism and urinary nitrogen loss. 


CLAUDE BERNARD in 1877 observed that dogs 
subjected to haemorrhagic shock become hyper- 
glycaemic. Since this time many workers have per- 
formed glucose tolerance tests following a variety of 
injuries and have shown diminished glucose utilization. 
Howard elaborated these observations in 1955 when 
studying head injuries, suggesting that the changes in 
glucose utilization vary with the severity of injury. 

Following the introduction of insulin radio- 
immunoassay the changes in insulin secretion follow- 
ing injury have been studied. Allison et al., in 1968 
and 1969 demonstrated depression of glucose toler- 
ance with suppression of insulin secretion during the 
acute phases of myocardial infarction and burns, and 
similar findings have been reported during hypo- 
volaemic shock (Carey et al., 1970; Cerchio et al., 
1971). During recovery from these injuries increased 
insulin secretion indicating insulin antagonism was 
observed. 

A. study was planned to determine what changes in 
glucose utilzation and insulin secretion occurred 
during and after elective surgery, and to relate these 
changes to the severity of operation and associated 
endocrinological changes. 


Materials and methods 
Three groups of 6 patients each were studied: 

Group I: Inguinal herniorrhaphy. 

Croup II: Vagotomy and pyloroplasty. 

* Group Ill: Aortofemoral bypass. 

All the patients who consented to the study were 
males between the ages of 33 and 74 years and 
weighing between 65 and 85 kg. 

Intravenous glucose tolerance tests (25 g) were 
performed in each patient on the day before operation, 
during operation and on the first, third, fifth and 
eighth postoperative days. 

Péasma cortisol was measured before each test, and 
plasma glucose and insulin at intervals during each 
test. "In 5 of the 6 patients undergoing aortofemoral 


bypass the daily 24-hour urinary catecholamine 
excretion was estimated. e. 

Glucose was estimated using an automated i 
oxidase technique, insulin was measured using a 
single antibody radio-immunoassay, cortisol was 
measured fluorometrically and catecholamines were 
measured by a semi-automated enge 
fluorometric method. 


Results | 

From the results of the plasma glucose estimations a 
glucose utilization coefficient or K value was cal- 
culated (Lundbaek, 1962) to express the rate of 
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Fig. 1. Glucose utilization coefficients in the three groups 
before and after surgery. 

* Based on a communication to the Surgical Research Society, 
January, 1973. 

+ University Department of Surgery, Rbyal Victoria FM 
Newcastle upon Tyne. 
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Fig. 2. Increase in insulin above fasting levels 3 minutes after 
the intravenous injection of 25 g glucose in the three groups. 
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Fig. 3. Relationship between the daily fasting plasma cortisol 
and the K values. 


e i ^ a, d 
disappearance of glucose from the circulating blood 
in mg per cent/minute. 

The preoperative glucose tolerance curves and. 
K values were quite normal in all three groups, as. 
were the associated insulin responses. There was no ‘ 
significant differences between the groups before«4 
operation. e 


Glucose utilization 

The K values derived from the glucose folerance tests 
(Fig. 1) show that there was significant suppressión 
of glucose utilization during operation in all three 
groups, the suppression being most marked in group 
IN after aortic surgery. During recovery there was a 
steady return towards normal in group I. Similarly, 
in group II although a more persistent period df poor 
glucose utilization occurred utilization was normal 
by the eighth postoperative day. However, in group UI 
the period of diminished glucose utilization was more 
prolonged and by the eighth postoperative day was 
little better than during the operation itself. 


Insulin secretion 

The increase in circulating plasma insulin (Fig. 2) 
above fasting levels 3 minutes after injection of the 
glucose load was measured and it was found that 
during operation there was a fall in the insulin 
response, which was highly significant in groups II and 
III. 

Following operation insulin secretion returned 
towards the preoperative levels and was elevated after 
operation in all three groups, apart from the third 
day onwards, when insulin levels in group III fell. 


Cortisol secretion 

The plasma cortisol levels at 9.00 a.m. immediately 
before intravenous glucose loading showed that 
in groups I and II not one level was outside the 
normal range for our laboratory. In group III 
the plasma cortisol was elevated during operation 
(P<0:01) and on the third postoperative morning 
(P«0-005). There was not found to be a significant 
correlation between the fasting plasma cortisol and 
the K values in the patients studied (Fig. 3). 


Catecholamine excretion 

Total 24-hour urinary catecholamine excretion was 
estimated in 5 of the 6 patients undergoing aorto- 
femoral bypass (Fig. 4). There was a rise in cate- 
cholamine excretion on the day of operation, levels 
returning towards normal by day 3. In the few 
patients studied a fairly high correlation between 
catecholamine excretion and K values is suggested by 
the preoperative, peroperative and first postoperative 
day values (Fig. 5), but subsequent values do not 
show a continuing relationship. 


Discussion 

The findings of this study show that glucose utilization 
deteriorated in these patients during the acute phase 
of an injury, possibly owing to suppression of ingulin 
secretion. The changes became more pronounced 
the severity of operation increased. i 
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Fig. 4. Total 24-hour urinary catecholamine excretion in 5 
patients undergoing aortofemoral bypass. 
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Fig. 5. Relationship between 24-hour catecholamine excretion 
and K values. 


After operation the insulin response returned to- 
wards normal but glucose utilization remained 
abnormal, particularly in the patients undergoing an 
aortofemoral bypass. Thus, although insulin was 
being produced following operation in similar quan- 
tities to the preoperative response it was insufficient 
to maintain normal glucose utilization, suggesting 
that its activities on blood glucose were being anta- 
gonized. The insulin response became increasingly 
inadequate as the severity of operation increased, 

ith progressive deterioration of glucose utilization. 

In normal patients the pancreatic islets are able to 
compensate for the diminished activity of insulin 
caused by antagonism by further increasing the output 
of insulin to maintain normal glucose utilization. 
However, in the patients studied this did not occur, 
suggesting that the increased insulin response is being 
partially suppressed following operation, the suppres- 
siag being most marked following major surgery. 

The changes in glucose utilization and insulin 


secretion during operation may be explained on the 
" e 
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basis of increased catecholamine production* sup- | 
pressing insulin secretion. This tends to be confirmed 
by the increase in urinary catecholamine excretion in 
patients in group III during and after operation. 
Explanation of the changes in glucose utilization 
following operation defy simple explanation at present. 
The place of cortisol in this phase remains unproven 
in our patients. It has been suggested that growth 
hormone might have a role to play, but we feel that 
this is unlikely and that the reported increase in 
serum growth hormone following injury is a secondary 
phenomenon caused by a fall in peripheral glucose 
utilization, which Glick et al. (1965) described as a 
potent stimulus of growth hormone release. 

The place of glucagon in the recovery phase follow- 
ing operation has not been investigated fully. Indeed, 
increased production and activity of glucagon (Bloom 
et al., 1973) could account for the changes of poor 
glucose utilization and increased insulin secretion that 
we have encountered. 

We would suggest that the presence of such pro- 
found changes in glucose utilization, even following 
relatively minor operations, indicates that a funda; ` 
mental factor in the metabolic responses to injury is 
a failure of cells to utilize glucose. This results in 
cells being starved of glucose for their normal meta- 
bolic processes which leads them to catabolize their 
reserves of fat and protein to provide materials to 
maintain cellular metabolism. 'This process can 
explain many of the secondary findings in an injured 
patient, such as weight loss and the increased urinary 
excretion of nitrogen and potassium, described by 
Cuthbertson in 1932, whose variations with severity 
of injury so neatly parallel the changes we have found 
in glucose utilization. l 
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A review of symptoms, haematology and 


' clinical chemistry following a partial gastrectomy | - 
E S. BROOKES, M. J. MEYNELL, A. M. BOLD AND R. D. KINGSTON* 


Summary ° 
A review of patients following a partial gastrectomy 
for benign peptic ulceration reveals very satisfactory 
symptomatic results. Minimal haematological and 
biochemical disturbances have been produced and all 
the patients with gastric ulcers were cured. The gastric 
resection has been limited to two-thirds in all the cases. 

One hundred and ninety patients were included in the 
review, and of these, 99 underwent detailed haemato- 
logical and biochemical investigation. 

Ninety per cent of the patients were graded as 
Visick I or II. There was a low incidence of severe 
vomiting (1-5 per cent), diarrhoea (1:5 per cent) and 
dumping (1-9 per cent). 

Anaemia was manifest only in males (18 per cent). 
Iron deficiency was present in both sexes and increased 
in severity with time. The deficiency has been readily 
corrected with oral iron. There was no macrocytic 
anaemia, 10 per cent of patients having subnormal 
serum vitamin By, levels. There was no folate 
deficiency. 

No biochemical abnormality was noted. 

Eight patients treated for duodenal ulcers developed 
recurrent ulcers but 6 of these followed Billroth I 
gastrectomy. Recurrence following a Polya gastrectomy 
was 2 per cent. No gastric ulcer recurred. 

These findings justify treatment of both duodenal 
and gastric ulcers by partial gastrectomy. 

A modification of the Billroth I operation was used 
to overcome technical problems. Operation details are 
given and it is suggested that this operation is ideal for 
gastric ulcer. 


OvER the past 25 years attention has been drawn 
repeatedly to the severity of the nutritional com- 
plications following partial gastrectomy. Even so, we 
can report that a partial gastrectomy has been per- 
formed as a routine standard technique over a 15-year 
period and has been found to produce minimal 
nutritional disturbances and satisfactory symptomatic 
results. 


Materials 
During the period 1955-68, 253 partial gastrectomies 
were performed by one surgeon for benign peptic 
ulceration. Of these, 190 patients have been followed 
up as outpatients for an average of 7 years, with a 
range of from 3-15 years. Recently, one of us (R.D.K.) 
made a symptomatic and clinical assessment of 99 of 
these patients. Blood specimens were taken for 
haematological and biochemical investigations. 

Of the 253 patients, there were 4 operative deaths; 
26 patients have died subsequently of unrelated 


causes and 82 were unwilling to undergo detailed 
assessment. Of the remaining 141 patients, 10 were 
unable to attend because of distance and 32 declined 
to attend but had been seen as outpatients ifor an 
average of 7 years and during this time did not differ 
significantly either ın their symptomatic or hafmato- 
logical state from the group that has been recently 
reviewed. Ninety-nine patients did attend for detailed 
assessment. In this group the average follow-up was 
9 years. An analysis of the two main groups is shown 
in Table I. 


Table I: SEX INCIDENCE AND ULCER SITE [IN 289 
PATIENTS UNDERGOING PARTIAL GASTRE OMY, -° 


Group I: Group II: 
190 cases with 99 cases with 
an average an averdge 
7-year follow-up 9-year follaw-up 

Males 145 76 
Females 45 23 
Duodenal ulcers 102 47 
Gastric ulcers 88 52 
Lesser curve 59 37 
Prepyloric 21 9 
Others 8 6 


Operation 

In a previous review of the results of partial gp trec- 
tomy for peptic ulcer (Brookes et al., 1960) jit was 
observed that the classic Billroth I operation gave 
better results in the treatment of gastric ulcer than the 
Polya operation and that the results for duodenal 
ulcer were as good as for the Polya procedure. |[t was 
also shown that the extent of the gastric resectibn did 
not materially affect the overall results of |either 


operation for gastric ulcer, but that the Polya ppera- ° 


tion for duodenal ulcer in men (the largest group in 
the review) gave significantly better results | when 
the gastric resection was limited to two-third$ than 
when it was more extensive. In the present| series 
gastric resection was limited to two-thirds in all the 
cases. 

In a subsequent unpublished personal series (Y.S.B.) 
on 100 classic Billroth I gastrectomies for all ülcers, 
both gastric and duodenal, the technical problems, 
risks and complications of the operation were studied. 
It appeared that these difficulties in the main were due 
to two factors. First, the risk of leakage from the 
closed portion of the stomach above the gastro- 
duodenal anastomosis (point X in Fig. 1), amd in 
particular the difficult angle where the closed end met 
the anastomosis (point Y in Fig. 1). Secondly, the 
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. anastomosis as performed is to the portion of stomach 


which after mobilization has the poorest blood supply 
of the stomach remnant. This could conceivably lead 
to atrophy and scarring with contraction and when 
allied to the fact that the size of the stoma in the 
classic Billroth I is relatively small was probably 
responsible for stenosis of the stoma seen in some 
patients. Such stenosis would produce gastric hold- 
up with resulting gastric infection and diarrhoea and 
recurrent ulceration in the stomach. In fact, in this 
unpublished series 8 [mtients developed recurrent 
ulcers after the classic Billroth I operation for duodenal 
ulcer and 7 of the ulcers were on the gastric side of a 
stenosed stoma. 

In an attempt to overcome these difficulties a 
modification of the classic Billroth I operation was 
developed, and was then used in the present series as 
a standard operation for gastric ulcer (Table II). In 
the modified operation the whole of the divided end 
of the stomach is anastomosed end to end to the 
duodenum. To facilitate this and to obtain a gastro- 


duodenal stoma of 6-8 cm the incision across the 





Fig. 1. Anastomotic line in a classic Billroth I operation. 
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Table I: TYPE OF OPERATION PERFORMED IN- 
GROUPS I AND II 


Polya Bulroth 
gastrectomy gastrectomy Total 
Group I 

Duodenal ulcer 94 8 : 102 

Gastric ulcer 10 78 88 
Total 104 86 190* 
Group II i 

Duodenal ulcer 42 525 47 
Gastric ulcer 6 46 52 e 
48 * 51 " 991 


* 180 elective and 10 emergency. 
f 97 elective and 2 emergency. 
e 


duodenum is extended down its ınferomedial border 
as demonstrated in Fig. 2. 

For various technical reasons a Polya gastrectomy 
was carried out in a small number of patients with 
gastric ulcer. In the early part of the period under 
review the Polya operation was routinely employed 
for duodenal ulcer, although in a few cases the modi- 
fied Billroth I operation was carried out. In the later 
part of the period (from 1962) vagotomy and pyloro- 
plasty were used as a routine operation for duodenal 
ulcer to provide a series for subsequent comparison 
with gastrectomy. 


Postoperative complications 
There were 4 operative deaths, the causes being as 
follows: 

1. Massive pulmonary embolus on the first post- 
operative day in a female aged 76 years who had been 
treated for haemorrhage from a gastric ulcer medically 
for 7 days preoperatively. 

2. Bronchopneumonia in a male aged 80. 

3. Myocardial infarction within 24 hours of 
operation. This patient, a male aged 60 years, became 
shocked and died within 4 hours. 

4. Acute pancreatitis occurring within 24 hours of 
operation in a female aged 66 years. 


b C e 


Fig. 2. Modified Billroth I operation. a, Extension of the incision in the duodenum. b, Completed posterior anastomosis. 


6S Completed,arferior line of resection. 
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Major postoperative complications (Table II) took 

the form of pulmonary emboli, bronchopneumonia 

and bleeding from the anastomotic suture line. 

. There were 4 patients who probably developed 
pulmonary emboli. One was fatal and was demon- 

strated at a post-mortem examination, and 3 patients 

had symptoms and signs (clinical and radiological) 

suggestive of pulmonary emboli, all of whom received 

anticoagulant therapy and survived. 

Thirty-twb patients developed postoperative chest 
Infectipns, of whom 6 became seriously ill. One 
patient died of postoperative bronchopneumonia. 

Bleeding from the anastomotic suture line giving 
rise to melaena occurred in 4 patients all of whom 
required surgical intervention to stop the haemorrhage. 
This ‘was successful in each case with no subsequent 
mortality. 

In 190 patients reviewed for at least 5 years there 
were 8 incisional herniae, ie. an incidence of 3:2 
per cent. 

Postoperative wound infection was not a major 
problem and of low incidence. There were 11 cases in 
190 patients (5 per cent). 


Symptomatic review 
Symptomatic review of the 190 cases has been carried 
out and classified according to Visick staging: 

Grade I: No symptoms. 

Grade II: Mild symptoms easily controlled by 
simple care such as small meals and avoiding certain 
foods. 

Grade III: Moderate symptoms not controlled by 
simple care but not interfering with social or economic 
life. 

Grade IV: Moderate symptoms interfering with 
social or economic life. 

Grade V: Symptoms as bad or worse than pre- 
operatively. 

Ninety-nine patients have been recently interviewed 
and examined by one of us (R.D.K.). This was done 
9 years, on average, postoperatively. The other 91 
cases have been reviewed from case notes and staged 
as accurately as the notes allow (Table IV). 

The incidence of vomiting, dumping and diarrhoea 
(Table V) has been assessed and graded as mild or 
severe. If a patient was satisfactorily able to control 
his symptoms by adjustment of diet or his symptoms 
satisfactorily improved with time these were regarded 
as mild. Severe symptoms could not be satisfactorily 
controlled by any measures undertaken by the patient 
or doctor. 


Incidence of vomiting, diarrhoea and dumping in 190 
cases 

Vomiting: Four of the 9 patients with mild vomiting 
complained of heartburn with acid regurgitation and 
vomiting. None was severely affected and these 
patients controlled their symptoms by avoiding large 
meals, postural caution and occasional antacids. 
A view by Windsor (1964) pointed out the increased 
incidence of acid reflux after partial gastrectomy, 
particularly in patients following a Billroth I 
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procedure. This is probably due to straighte ing out . 


of the gastro-oesophageal angle by the gastrod&odenal 
anastomosis. Three out of 4 of the patients with 
heartburn, acid regurgitation and vomiting had , 
undergone a Billroth I gastrectomy. 

One of the patients with severe vomiting was a 
patient with a gastrocolic fistula due to récurrent 
ulcer. This has subsequently been successfully cor- 
rected. The other 2 patients with severe vomiting have 
a bilious vomiting. Both are females and vomit bile 
four or five times weekly.*They were operated on 
3 and 4 years ago respectively. At present |neither 
regard their symptoms as severe enough to Undergo 
further surgery. 

Diarrhoea: Eight of the 12 patients with mild diarrhoea 
definitely related it to taking a particular type pf food 
(e.g. fresh fruit, eggs, fats, sweet meals). THey can 
avoid the diarrhoea by avoiding that type of food. 
The other 4 patients cannot relate their diarrhoea to 


Table III: EARLY POSTOPERATIVE COMPLICA TIONS ~ 
IN 253 CASES 


No. of 
Complication cases Per cent 
Pulmonary emboli 4 1:6 
Chest infection 32 2:2 
Bleeding from suture line 4 1*6 


Table IV: SYMPTOMATIC ANALYSIS OF GROUPS I 
AND II FOLLOWING PARTIAL GASTRECTOMY 


Group I Group |I] 
Visick No. of No. of 
grading cases Per cent cases Per cent 
I 152 80 82 83 

II 19 10 9 9. 

III 5 2:5 1 l 

IV 6 3.5 3 3 

V 8 4 4 4 


Table V: INCIDENCE OF VOMITING, DL OEA 


AND DUMPING IN GROUP I FOLLOWING PARTIAL . 


GASTRECTOMY 
Vomiting Diarrhoea Dumping 
No. of Per No. of Per No. of Per 
cases cent cases cent cases cent 
Mıld 9 4:7 12 6:3 36 19 
Severe 3 1:5 3 15 4 2 


Table VI: DETAILS OF 96 PATIENTS UNDERGOING 


PARTIAL GASTRECTOMY (PG) AND 152 CONTROL 
SUBJECTS : 
Contro 
PG group group 
Male 76 112 
Female 20 40 
Mean age (yr) 58 52 
Age range (yr) 28—90 16—94 
Operation 
Polya 49 Hospital staff 62 
Billroth 47 "Normal patients’ 65 
Ulcer Elderly people 25 
Gastric 49 
Duodenal 47 
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any cause but are not severely affected and all have 
reported improvement with time. 

One of the patients with severe diarrhoea had a 

gastrocolic fistula. One patient, a female, who had 
had a Billroth I gastrectomy 5 years previously, has five 
loose stools a day. Recently, there has been a tendency 
towards improvement. The other patient with severe 
diarrhoea is a female who following a Billroth I 
gastrectomy experiences severe diarrhoea every 2-3 
days, having one large fluid bowel action, often 
with little warning. 
Dumping: Twenty of the 36 patients with muld 
dumping associated their symptoms with taking 
large meals, and by reducing their size successfully 
avoid severe or frequent attacks in all cases. Ten 
patients associated their dumping symptoms with 
ingestion of sweet foods and avoid attacks by 
eliminating sweet foods from the diet. 

Six patients suffered mild infrequent dumping 
symptoms which they could not link to any cause. 

The 4 patients with severe dumping were all men, 
2 following a Billroth I gastrectomy and 2 follow- 
mg a Polya gastrectomy. They either suffered daily 
attacks or frequent severe attacks. They did not 
associate their symptoms with any particular cause 
and consequently they are not able to avoid the 


Table VII: MEAN VALUES OF HAEMOGLOBIN, SERUM 
IRON : IRON BINDING CAPACITY RATIO, RED CELL 
FOLATE AND SERUM VITAMIN B,, IN 96 PATIENTS 
FOLLOWING PARTIAL GASTRECTOMY AND 152 
CONTROL SUBJECTS 


PG Control PG: control 
group group ratio 
Haemoglobin (g per cent) 
Male 14-5 15-4 0-941 
Female 13:3 13:5 0-985 
Percentage serum iron: iron 250 300 0-833 
binding capacity 
Red cell folate (ng/ml) 177 195 0-907 
Serum vitamin B; (pg/ml) 305 400 0-762 


* Table VIII: HAEMATOLOGICAL INDICES IN 96 


.PATIENTS FOLLOWING PARTIAL GASTRECTOMY 
AND 1582 CONTROL SUBJECTS 


e Control PG 

Indices group group 

Mean corpuscular haemo- Mean 33-2 33:3 

globin concentration (per Range 31-35 32-35 
cent) 

Mean corpuscular volume Mean 85-7 871 

(cu) Range 82-93 82-91 


e . * 
attacks. The attacks pass after resting, lying flat for ` 
20-30 minutes. One patient suffered with diarrhoea 
after every dumping attack. Two patients appear to 
be improving with time (4 and 5 years postoperatively . 
respectively). There were no patients with severe 
dumping among those who have been followed up for 
10-15 years after surgery. 

Recurrent ulcers 
There were 8 recurrent ulcers in 190 patients (4:3 
per cent). All had previously had duodenal .ulcers. 
The recurrence rate for 102 patients with duodenal 
ulcers was 7:9 per cent. The recurrent ulcer symptoms 
began 1, 2, 3, 3, 4, 4, 4, and 5 years following operation 
respectively. ° 

Six recurrent ulcers followed a Billroth I gastrec- 
tomy and 2 followed a Polya gastrectomy. Subse- 
quently, 6 patients have undergone bilateral truncal 
abdominal vagotomy with complete relief of symp- 
toms. The patient with a gastrocolic fistula had a 
one-stage excision of the anastomosis and conversion 
to a Billroth I gastrectomy with success. The remain- 
ing patient had a conversion from a Billroth to a 
Polya gastrectomy by another surgeon and unfor- 
tunately died of postoperative complications (leak 
from the suture line followed by pancreatitis). The 
presence of all the recurrent ulcers was confirmed at 
operation. 


Neurological disease 

No symptoms or signs of neurological disease were 
present in the 99 patients reviewed nor were any 
recorded in the 190 cases followed up in the Out- 
patients’ Department. 


Haematology 

Sixteen of the 190 patients followed up as outpatients 
developed hypochromic anaemia. On average this was 
apparent at 5 years from the time of operation with 
a range of 3-10 years. All responded to iron therapy. 
No macrocytic anaemia was found. No routine 
supplementary treatment had been given to any 
patient following operation. 

Of the 99 patients recently reviewed, only 3 were 
taking iron, folic acid or vitamin Bj, supplements. 
This made it possible to investigate 96 patients not on 
supplementary treatment at an average of 9 years 
postoperatively and to assess deficiencies of iron, folic 
acid and vitamin B,,. Deficiencies were investigated 
clinically and by blood films, indices, haemoglobin, 


e 
Table IX: SERUM BIOCHEMICAL VALUES IN 88 PATIENTS FOLLOWING PARTIAL GASTRECTOMY 


Male Female 
Patients Reference values Patients Reference values 
Mean s.d. Mean s.d. Mean s.d. Mean s.d” 
Calcium (mg/100 ml) 9 81 0:43 9-65 0-47 9-73 0:34 9-64 0-49 
Phosphorus (mg/100 ml) 3-2 0-59 3-51 0°60 3-61 0-72 3 82 0:55 
Alkaline phosphatase (KA units) 9-2 2°8 9-1 2°9 9-4 1-8 98 31 
Albumin (g/100 ml) 4-4 0:30 4:2 0-45 4:3 0 22 4:1 $45 
Globulin (g/ml) 2-9 0 48 2:95 0-45 2d 0-37 2-9 0:49 
Age (yr) ° 57 13-5 50-60 — 65 8.8 60-70 € — 
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. normal people. Table VI shows how the two groups 


, 


"serum iron, irón binding capacity, red cell folate and 


serum By, levels. These values were also determined 
in a matched (sex and age) control group of 152 


were made up. 

Four ‘main criteria were determined: (a) haemo- 
globin as a measure of anaemia, (5) serum iron : iron 
binding capacity ratios as a measure of iron deficiency, 
(c) red cell folate as a measure of folate deficiency 
and (d) serm vitamin B}, estimations as a measure 
ôf vitamin B,, deficiency. The mean values of the 
criteria are shown în Table VII and also the ratio of 
the values in the postgastrectomy group compared 
with the control subjects. Indices values are shown in 
Table VIII. * 

The patients’ indices were normal, indicating that 
no macrocytic anaemia was present. There was no 
multisegmentation of polymorphs on examination of 
the blood films. 

Criteria in the two groups (patients and controls) 
bave been compared by use of percentage cumulative 





Parceatage of patients 


Fig. 3. Range of haemoglobin values in males and females 
Eighteen per cent of the male partial gastrectomy patients have 
haemoglobin levels below the lower limit of the control subjects, 
whereas only 1 female patient has a low value. The curves are 
very similar for the female groups, indicating that there is no 
significant difference in the haemoglobin levels between the two 
groups. 
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comparison curves (Figs. 3-8). By means of these we . 
were able to find the exact numbers of patients with 
subnormal values and to assess the similarities of the 
curves. Similar curves (Fig. 5) indicate little difference 
from the normal range for the group as a|whole. 
Some curves are separated (iron and vitamin By, 
Figs. 4, 7), indicating a varying degree of difference 
from the normal range. 

All the patients showing evidence of iron deficiency, 
i.e. a subnormal serum iron : iron binding capacity 
ratio, have been treated with oral iron and this has 
corrected the anaemia in all the cases without the 
development of any macrocytic anaemia. We have 
recommended these patients to continue on à small 
maintenance dose of iron (ferrous sulphate, 200 mg 
daily). 


Clinical chemistry 
Serum calcium, phosphorus, alkaline phophatase, 
albumin and globulin were determined in 70 male and 
18 female patients (Table IX). Reference values are 
quoted for the appropriate sex and age by |decade 
based on data from the Clinical Chemistry Departs ` 
ment of the Queen Elizabeth Hospital, Birmingham 
(data for serum phosphorus kindly supplied| by Dr 
P. Wilding). 

There appears to be no significant difference 
between the partial gastrectomy patients’ values and 
the reference values. 


Discussion 

With the exception of the recurrent ulcer patients a 
satisfactory symptomatic result has been achieved in 
over 90 per cent of patients, all being graded as 
Visick I or II. 

The incidence of severe vomiting and dunjping is 
comparable to that noted following vagotomy and 
gastro-enterostomy (15—20-year follow-up; Johnston, 
1970). There is a tendency to improve with time and 
none has warranted operative treatment. 

Anaemia has only manifested itself in male patients 
(18 per cent) and is purely iron deficient in origin. 
Iron deficiency existed in both sexes as shown by. 
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. subnórmal serum iron : iron binding capacity ratios 


and this increased in severity with time. Iron deficiency 
has been easily corrected by a short course of oral iron 
in all cases. The incidence of anaemia is similar to 
that seen in the long-term follow-up of patients follow- 
ing ‚vagotomy and gastro-enterostomy (Johnston, 
1970). 

Ten per cent of the patients had subnormal vitamin 
B; levels, but this had been insufficient to produce 
any change in their blood picture or indices or any 
neurological disease. N® macrocytic anaemia de- 
veloped following correction of the iron deficiency. 
The incidence of subnormal vitamin By, levels (10 
per cent) compares favourably with that in other 
reported series, which varies from 11 to 50 per cent 
(Jones et al., 1962; Weir and Gatenby, 1963), as does 
the absence of megaloblastic anaemia, other series 
reporting the incidence of the latter as 2-11 per cent 
(Jones et al, 1962; Hoffbrand, 1962). It is clearly 
shown that there was no evidence of folate deficiency, 
red cell folate levels being an excellent measure of 


. folate deficiency. 





Percentage of pacieats 


Fig. 5. Red cell folate levels in partial gastrectomy patients and 
control subjects. The two curves are very similar and no 
patient has subnormal folate levels, indicating that there is no 


" folic acid deficiency in this group of patients. 
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Fig. 6. Serum vitamin Bi: in partial gastrectomy patients and 
control subjects Ten per cent of the patients have subnormal 
levels following partial gastrectomy. 
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A Billroth I gastrectomy gave unsatisfactory results ` 
in the treatment of duodenal ulcer. Six patients out of 
the 8 treated developed recurrent ulcers. Only 2 
patients out of the 94 patients with duodenal.ulcer . 
treated by Polya gastrectomy developed recurrent 
ulcers, an incidence of 2 per cent. ` 

Comparison of the patients reviewed here following 
partial gastrectomy with patients in large series 
following vagotomy and a drainage procedure 
(Fawcett, 1969; Duthrie et al., 1970; Gofigher, 1972) 
reveals: Ee 

1. Haematological and biochemical disturbances 
are minimal and of equal magnitude following both 
procedures. 

2. Symptomatic results are better folléwing partial 
gastrectomy. j 

3. Gastric ulcers were cured by the gastrectomy. 
There 1s a definite recurrence rate (14 per cent) 
following vagotomy in the treatment of gastric 
ulcers. 

4. In the treatment of duodenal ulcers the 
recurrence rate of 2 per cent following Polya 
gastrectomy compares favourably with a 7 per cent 
recurrence rate following vagotomy and a drainage 
procedure. 

5. The overall mortality rate of 2 per cent following 
partial gastrectomy is, however, higher than that 
following vagotomy (1 per cent). 
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Fig. 7. Criteria levels in Polya gastrectomy patients, Billroth I 
gastrectomy patients and control subjects. Twenty-four per 
cent of the Billroth I patients and 40 per cent of the Polya 
gastrectomy patients have subnormal serum iron : iron binding 
capacity ratios. There are no subnormal red cell folate levis. 
Fifteen and 10 per cent of the Polya and Billroth I gastrectomy 
patients respectively have subnormal vitamin B,, values. ` 
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Fig. 8. Criteria levels in partial gastrectomy patients 1-5, 5-10 
and 10-15 years following operation. Between | and 5 years 
[4 per cent of patients have subnormal serum iron: iron 
binding capacity ratios, between 5 and 10 years 25 per cent of 
patients have subnormal ratios and between 10 and 15 years 
50 per cent have subnormal ratios. There are no subnormal 
red cell folate levels and as previously the curves are similar. 
Ten per cent of patients have subnormal vitamin B,, levels 
1-5 years following operation and 15 per cent have subnormal 
values between 5 and 10 years and 10 and 15 years. 
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Results of partial-gastre omy 
In our view these findings justify the treatment of 
both gastric and duodenal ulcers by partial gastredtomy. 
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Survival after primary and after staged resection 


for.large bowel obstruction caused by cancer* 


L. P. FIELDING AND B. W. WELLST 


SUMMARY 

Of 388 patients with cameinoma of the large bowel, 90 
presented with obstruction. In this group 50 patients 
(56 per cent) were treated by a curative resection, 22 by 
primary resection and 28 by staged resection. The 
prognosis was considerably better after primary 
resection than after staged resection. Crude 5-year 
survival figures are 50 and 25 per cent respectively. It 
is concluded that a prospective trial of immediate 
resection in the management of obstructing large 
bowel cancer seems justified. 


Tue study of the most appropriate method of treat- 


ment of cancer of the colon complicated by obstruction 


is complex because of variables, such as the histological 
grade and stage of the tumour and the patient's age 
and general condition, which make the establishment 
of a controlled prospective trial difficult. There is 
fairly general agreement that the treatment of choice 
for lesions of the right half of the colon is primary 
resection followed by anastomosis (Gregg and 
Syracuse, 1955; Goligher and Smiddy, 1957). Debate 
centres on the treatment of the more common left- 
sided lesions; some authors advocate primary resec- 
tion (Baronofsky, 1950; Gerber et al., 1962; Savage, 
1966), but others report a high postoperative mortality 
from faecal peritonitis after a primary resection and 
advocate decompression of the large bowel followed 
by a delayed resection (Gregg and Syracuse, 1955; 


50 Curative resections 
Staged 


resectlons 
/ Survivors i 


Primary 
resections 


>| mth 
I7 >l yr 20 
|I >5 yr 7 


Fig. 1. Survival of 50° patients with large bowel obstruction 
treated by curat|ve resection. 
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Goligher and Smiddy, 1957; McSherryeet al., 1969). 
The assessment of some reports about, primafy 
resection is made more difficult Because obstructions 
of varying aetiology, malignant and non-malignant, 
are analysed together. This report is confined to 
survival among patients presenting with obstruction 
caused by malignant disease only and we present 
tentative evidence indicating that where possible the 
growth should be removed at the primary procedure 
rather than after decompression. 


Patients and methods 

A survey of admissions for large bowel cancer to the 
St Helier Group of hospitals in the 5 years 1961-6 
revealed 388 patients who had had initial treatment 
during this period. Of these, 90 had presented with 
large bowel obstruction; all have been followed up 
and the 5-year results are available. Statistical analysis 
of the differences between the primary and staged 
resection groups was by the y? test, except for the 
age incidence which was not normally distributed in 
either group and Kendall’s S test was therefore used 
(Armitage, 1971). 


Results 

Seven patients were beyond any form of surgical 
treatment, 23 were treated by decompression only 
and 6 were subjected to a palliative resection. There- 
fore 50 patients were, by conventional standards, 
‘potentially curable’, and the results within this 
group of patients are summarized in Fig. 1. Twenty- 
eight patients were treated by a staged resection and 
22 patients by a primary resection. Eighteen of the 
primary resections were followed by primary anasto- 
mosis and 4 had Paul—Mikulicz operations. Statistical 
analysis shows that the distribution of the patient's 
age and of the histological type and degree of local 
spread of the tumours was not significantly different 
between the primary resection and the staged resection 
groups (Table I). As might be expected, more sigmoid 
colon tumours were treated by staged resection and 
more transverse colon tumours by primary resection 
(Table II). 


Early mortality 
The immediate results of surgery favoured the staged 
resection. Within 1 month of surgery 4 patients died 


* Part of this paper was first presented to the Section of 
Proctology of the Royal Society of Medicine on 24 January, 
1973. 

T St Helier Hospital, Carshalton, Surrey. 

Present address of L. P. Fielding, Surgical Unit, St Mary's 
Hospital, London W2 INY. 


after a’ primaty resection from intra-abdominal 
septic complications (2 after primary anastomosis 
and 2 after a Paul-Mikulicz procedure), while only 
1 patient died (from pulmonary embolism) after a 
e Staged resection. However, in the subsequent year this 
etrend was Teversed, as 7 patients in the staged resection 
oup died (6 of these from recurrent tumour) com- 
pared with 1 death (from coronary thrombosis) ın the 
pfimary resection group. 
Late mortality 
At 5 years 21 patienfS had died in the staged resection 
group as against 11 in the primary resection group. 
Fig. 2 shows these early and late mortality figures as 
a histogram. ‘Fhe age-adjusted survival figures (Fig. 3) 
show that the differences between these two groups 
occur in the first 3 postoperative years and are 
accounted for by the larger numbers of deaths in the 
staged resection group. At 5 years the age-adjusted 
survival figures are 63 and 33 per cent in the primary 
and staged resection groups respectively. This 
difference is statistically significant (P< 0-05). 


Discussion 

These results could be explained by the decision of the 
surgeon to assign the more difficult and the more 
locally advanced tumours to a staged procedure and 


Table I: DISTRIBUTION OF AGE, HISTOLOGY AND 
DUKES STAGING IN THE PRIMARY AND THE 
STAGED RESECTION GROUPS 


Operation 
Primary Staged 
resection resection 
Age (yr) 
Mean 67-4 63-8 
s.d. +121 +131 
Histology 
Well differentiated 3 I 
Moderately differentiated 11 17 
Moderate-poorly differentiated 4 4 
Anaplastic 4 l 
Dukes stage 
À 1 4 
B 12 11 
C 9 13 


Statistical analysis: Age, Kendall's S test, P» 0-1; Histology, 
x! — 5:4, P>0 1, Dukes staging, y* — 1:9, P» 0-1. 


Table II: TUMOUR SITE INCIDENCE IN THE PRIMARY 
AND THE STAGED RESECTION GROUPS 





Operation 
Primary Staged 

Tumour site resection resection 
Caecum 2 2 
Ascending colon 3 l 
Hepatic flexure 0 1 
Transverse colon 10 2 
Splenic flexure 0 5 
Descending colon 3 2 
Sigmasd colon 3 9 
Rectosigmoid junction 0 3 
Rectum . I 3 

e e 


? 


Resection for large bowel obstruction 
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Fig. 2. Histogram of survival in the primary resection| group 
(PR) and the staged resection group (SR). 
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Fig. 3. Age-adjusted survival figures as a semilogarithmic plot 
for 22 primary resections (W) and 28 staged resections (|8). 


by possible differences in survival between tumours 
of the transverse and sigmoid colon. The |latter 
conclusion is not justified on the available| data 
(Smiddy and Goligher, 1957; Butler, 1971) and the 
former is unlikely because of the close comparability 
between the two groups for the variables of tumour 
histology and local spread. 

After primary resection 4 patients died from intra- 
abdominal sepsis caused by faecal leakage, 2| after 
primary anastomosis and 2 after a Paul-Mikulicz 


operation. This produced a higher immediate mortality . 


after primary resection (18 per cent) than was found 
after staged resection (3:6 per cent) However, this 
early trend did not persist and at 5 years there was a 
twofold advantage in survival for patients ih the 
primary resection group. From these data we deduce 
that the primary removal of an obstructing tumour 
has in some way long-term survival value. Whether 
this is related to operative technique or to an increased 
risk of tumour spread in a delayed resection lor to 
changes in cell-mediated tumour-directed immitnity 
after operative procedures (Cochran et al., 1972) can- 
not currently be answered. 

The practical conclusion from this survey seems 
clear: there is sufficient evidence to justify a prospective 
trial of immediate resection in the management of 
obstructing large bowel cancer. In such a trial it would 
be important to minimize intra-abdominal sepsis by 
avoiding colonic reconstruction at the emergency 
procedure.. 
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Drug therapy is often both 
uncomfortable and distressing for the patient 
with advanced breast cancer But now a 
more acceptable treatment is available for 
such patients, ‘Nolvadex’ (tamoxifen). 
‘Nolvadex’ is an oestrogen antagonist. 
Whilst it is just as effective as other treatments, 
it has no hormonal properties. Virilization- 
common with androgens-is unknown; oedema, 
nausea and vomiting occur much less frequently 
than with oestrogens. 
‘Nolvadex’ is taken as twice-daily 
oral doses. So treatment is simple as well as 
more acceptable. 


Further information-including the results of U.K. 
trials with ‘Nolvadex’! is available on request. 
References: | British Journal of Cancer (1971],25,270 
2 British Medical Journal (1973), 1,13. 
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SUMMARY 

The effect on $kin flora of spreading 2 ml of blood over 
the hands. after a 2-tinute disinfectant handwash and 
then wearing rubber gloves for an hour was assessed by a 
trial in which 6 volunteers used each of six preparations, 

once with blood and once, as a control experiment, with 
water on their*hands. Bacterial counts of handwashings 
and of'glove washings showed significant interference 
by blood with the effectiveness of povidone iodine 
detergent solution (Disadine). With a 3 per cent hexa- 
chlorophane detergent cream  (Disfex) significant 
interference by blood was shown in bacterial counts of 
glove washings and a nearly significant interference was 
shown in counts of handwashings. There was no evidence 
of any interference by blood with the effectiveness of a 
4 per cent chlorhexidine detergent solution (Hibiscrub) 
or a 3 per cent hexachlorophane liquid soap containing 
0-3 per cent chlorocresol (Ster-Zac). 


REGULAR use of detergent preparations containing 
hexachlorophane, povidone iodine and chlorhexidine 
for preoperative handwashing has enabled the surgeon 
to reduce the numbers of bacteria on his hands 
(including Staphylococcus aureus, when present) to 
about 1 per cent of the numbers initially present 
(Lowbury et al, 1963, 1964; Lowbury and Lilly, 
1973). Because of its slow action hexachlorophane 
causes little immediate effect, but povidone iodine 
preparations (Betadine, Disadine) and to a greater 
extent the 4 per cent chlorhexidine detergent prepara- 
tion Hibiscrub have been shown to cause a large 
immediate reduction after a single handwash (Lowbury 
and Lilly, 1973). 

A report by Cole and Bernard (1964) suggests that 
the effect of skin disinfection with hexachlorophane 
or iodophor preparations may be reduced or annulled 
by the presence of blood which has seeped from the 
operation wound through small unnoticed punctures 
into the surgeon's gloves. Since such punctures occur 
during operations in 20—30 per cent of gloves (Devenish 
and Miles, 1939) the effects of skin disinfection might 
well be reduced or annulled in a considerable propor- 
tion of operations. 

e report here experiments on the influence of 
blood inside the gloves worn after disinfectant hand- 
washing with hexachlorophane, povidone iodine and 
chlorhexidine detergent preparations. 


Materials and methods 

Six volunteers (members of the laboratory staff) 
washed their hands for 2 minutes using a standard 
techrjque (Lowbury et al., 1963) with a detergent/ 
disinfectant preparation or with bar soap, after which 
the hands were rinsed under running water and dried 
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.The effect of blood on disinfection of surgeons' hands 
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on a sterile towel. Before the disinfectant or control 
detergent wash the hands were sampled for counts of 
viable resident flora by a standard handwash-sampling 
technique using  Ringer's solution containing 
neutralizers of disinfectants (Lubrol W, 1 per cent; 
lecithin, 0-5 per cent; Tween 80, 1 per cent; sodium 
thiosulphate, 1 per cent), as described elsewhere 
(Lowbury et al., 1963). Immediately after the disin- 
fectant/detergent or soap handwash 2 ml of blood 
from expired blood-transfusion donor bottles was 
spread over the hands and sterile rubber gloves were 
put on. In a control experiment the same volunteers 
spread 2 ml of sterile water instead of blood over their 
hands before putting on gloves. After wearing gloves 
for 1 hour the volunteers removed them and provided * 
a second sample of handwashings for viable bacterial 
counts. Viable counts were obtained from pour plates 
prepared with nutrient agar containing neutralizers 
to prevent effects of ‘carry-over’ of disinfectant from 
hands to culture plates (Lowbury et al., 1963); tests 
for ‘carry-over’ on samples showing no bacterial 
growth were made by a comparison of colony counts 
from small inocula of Staph. aureus and Pseudomonas 
aeruginosa on the sampling plate and on control 
nutrient agar plates. 

Standard washings with 10 ml peptone water from 
the inside of gloves were examined for viable bacterial 
counts by the use of pour plates as described elsewhere 
(Lowbury and Lilly, 1960). 

On each day of the experiment each volunteer used 
a different detergent preparation; these were (1) 
Hibiscrub, a 4 per cent solution of chlorhexidine 
(Hibitane) digluconate (B.P.) in a detergent base 
containing 25 per cent w/v Pluronic F87 (a non-ionic 
surfactant described as polyoxy ethylene-polyoxy * 
propylene block polymer) and 3-7 per cent w/v 
Ammonyx LO (an amphoteric surfactant, dimethyl 
lauryl amine oxide); (2) Dermofax, containing 1 per 
cent chlorhexidine digluconate in a detergent base 
previously described (Lilly and Lowbury, 1971); (3) 
Disadine Scrub, a povidone iodine detergent solution 
containing 0-75 per cent available iodine in a base 
containing an anionic detergent (Lowbury and Lilly, 
1973); (4) a 3 per cent hexachlorophane liquid soap 
containing 0:3 per cent chlorocresol as preservative 
(Ster-Zac liquid soap) (Lilly and Lowbury, 1972); 
(5) & 3 per cent hexachlorophane detergent cream 
(Disfex); (6) an unmedicated bar soap (control 
preparation). 

A period of at least 7 days elapsed between experi- 
ments so that the resident flora could return to their 
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Table I: REDUCTION IN RESIDENT FLORA OF HANDS AFTER A DISINFECTANT HANDWASH. 
FOLLOWED BY THE WEARING OF GLOVES FOR 1 HOUR 


Hands moistened 


before putting Mean percentage reduction in viable counts from handwashings 1 hour after washing with: : 

on gloves . Bar soap  * 

with Hibiscrub Dermofax Disadine Ster-Zac Disfex {control) ə 
Blood (2 ml) 90:4 3-2-5 54:3 4-2-9 68-14-9-5 90-44-2:3 50-6 4-44 —46-2+11: 
Water (2 ml) 93-3+1-6 52°1+2°8 92-84-2-8 950+2 1 62-84-34 —30:9 4-11: 
Significance t—0:99 t=0°55 t=2 48 t= 1-50 [317 t=0:95 ° 
of difference P<0-4>0:3 P<06>0°5 P«0:05- 0-02 P<02>01 P<01>005 P<0-4>0°3 
between means (NS) (NS) (S) (NS) (NS) (NS) A 


a 


NS, Not significant. S, Significant. 


Table II: VIABLE BACTERIA IN WASHINGS FROM THE INSIDE OF GLOVES WORN FOR 1 HOUR , 


AFTER A DISINFECTANT HANDWASH 


Hands moistened 


Mean viable counts of bacteria per ml. glove washings 1 hour after handwashing with: 


before putting 
on gloves Bar soap 
with Hibiscrub Dermofax Disadine Ster-Zac Disfex (control) 
Blood (2 ml) 10-8+1:7 30:3 3-4 60-8+8-1 17:124-2:15 51-44 7:8 101:12-10-2 
Water (2 ml) 9 64-1:6 29:3-4-6:2 15-742:0 12°6+-2°1 18:04-2:5 94-75 4-87 
Significance of t=0 52 t—0-14 t= 5-44 t=1 51 t=4-10 t=0-47 
difference P<0-7>06 P<0-9>08 P<0-001 P<02>0:1 P<0 001 P<07>0-6 
between means (NS) (NS) (S) (NS) (S) (NS) 


Table III: BACTERIAL COUNTS OF WASHINGS TAKEN 
AT THE END OF OPERATIONS FROM RUBBER 
GLOVES USED BY SURGEONS 


e Gloves yielding 
Form of hand count per No. of d prin 
cleaning before ml of gloves Bro 
putting on gloves washings examined No. Per cent 
5-minute scrub with 20-8 274 3 1:1 
soap and water 
followed by spirit 
« swab 
2-minute wash with 3:6 250 55 22 


pHisoHex (using 
brush for first 
operation in list) 


initial levels before the next experiment. There were 
minor deviations from the Latin square design on 


* which the experiment was planned, in that one 


volunteer was replaced by another during the course 
Óf one series of experiments. 


Results 
Table I shows the reduction in mean viable counts of 
skin flora after disinfectant handwashing followed by 
the wearing of gloves for 1 hour with either 2 ml of 
blood spread over the hands before putting on each 
glove or 2 ml of water spread over the skin instead of 
blood. With povidone iodine there was a significantly 
smaller reduction and with Disfex an almost signifi- 
cantly smaller reduction in skin flora with blood in 
the gloves than with water; none of the other pre- 
parations gave a significantly smaller disinfectant 
action when blood was present than with water in the 
gloves. 

Table II shows the mean viable bacterial counts of 
washings from the inside of gloves removed after 
being worn for 1 hour. Both povidone iodine and the 


3 per cent hexachlorophane detergent cream (Disfex) 
gave significantly higher viable counts with blood than 
with water in the gloves. With the other preparations 
there was no significant difference between the counts 
from gloves with blood and those from gloves with 
water used for moistening the skin. 


Bacteria in gloves and the use of hexachlorophane 

In 1960 a 2-minute handwash with a 3 per cent hexa- 
chlorophane detergent cream (pHisoHex), using a 
brush for the first handwash of the day, was introduced 
for routine preoperative use by surgeons in the 
Birmingham Accident Hospital, replacing a 5-minute 
scrub with bar soap and water. Viable bacterial counts 
of washings from 250 gloves worn by surgeons after 
the introduction of the hexachlorophane preparation 


were compared with viable counts from 274 gloves: 


worn by surgeons during the immediately previous 
period; sampling, using Ringer's solution and pour 
plates containing neutralizers, was carried out as in 
the other experiments described in the paper. 

Table III shows that much smaller numbers of 
bacteria were left in the gloves after use by surgeons 
who had washed with the hexachlorophane prepara- 
tion than in gloves used by surgeons who had used bar 
soap; a much larger proportion of the gloves in the 
later period also showed no bacterial growth. ° 

From these findings it was evident that hexachloro- 
pbane was having a considerable effect during 
routine use at operation in spite of the possible seepage 
of blood into gloves when small perforations appeared 
during the operation. 


Discussion 

These experiments show that blood which may seep 
through minute holes into a surgeon's gloves from the 
operation wound slightly reduces the effectiveness of 
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the surgeon's preoperative handwash with a povidone 
iodine detergent preparation, as measured by the 
difference in bacterial counts from skin before 
‘disinfestion and after removal of the gloves. When 
' bacterial counts of glove washings were used as the 
ecriterion a 3 per cent hexachlorophane detergent 
preparation is also found to lose some of its effective- 
ness in the presence of blood on the skin. Both 
criteria are probably relevant to the hazards of 
infection which are due to bacteria escaping through 
holes in the glove. In practice, however, this hazard is 
probably reduced or eliminated by the cumulative 
effects of repeated disinfection; this view is supported 
by the large reduction in bacterial counts from glove 
washings after the introduction of a hexachlorophane 
detergént preparation for preoperative handwashing 
by surgeons in this hospital. 

The other disinfectant/detergent preparations tested, 
containing chlorhexidine and hexachlorophane with 
chlorocresol, were unaffected by blood on the skin. 
Though hexachlorophane shows little immediate 
disinfectant action, there was as large a reduction in 
skin flora after a single use of Ster-Zac liquid soap as 
after Hibiscrub, each followed by an hour's wearing 
of rubber gloves. 

Interference by blood with the action of povidone 
iodine and hexachlorophane must be due to inactiva- 
tion of residues on the skin which continue disinfec- 
tant action during the operation. The alternative 
hypotbesis that blood enhances growth of residual 
bacteria on the skin when the residual disinfectant 
action is neutralized cannot be supported, because 
bacterial counts from skin or glove washings were 
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Disinfection of surgeons" hands 
similar whether blood was present or not in the 
experiments with unmedicated bar soap. 
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Inactivation of pentagastrin by the liver 


J. H. WYLLIE, B. H. STAGG AND J. M. TEMPERLEY* 


SUMMARY 

Pentagastrin is deamidated to pentagastrin acid by 
high-speed supernatant preparations obtained from rat, 
dog and human liver. The product, which contains all 
the amino acids in the parent substance, is biologically 
inactive. Experiments with pentagastrin labelled with 
carbon 14 indicate that this reaction also occurs in 
intact dogs. 


PENTAGASTRIN is a synthetic peptide analogue of 
gastrin with which it shares the same biologically 
active C-terminal tetrapeptide sequence (Morley et al., 
1965). Although it is in wide clinical use as a stimulant 
of gastric acid secretion, little is known of its fate in 
the body. Thompson et al. (1969) and Temperley et al. 
(1971) showed that the ability of pentagastrin to 
stimulate gastric acid secretion in dogs was markedly 
reduced on transit through the liver. Using !*C- 
pentagastrin, Thompson et al. (1969) also showed 
that there was a profound diminution in the post- 
hepatic blood level of the radio-isotope, a result 
confirmed by Stagg et al. (1971). In addition, the 
latter workers were able to demonstrate that following 
the infusion of C-pentagastrin into the portal 
vein of dogs nearly one-half of the radioactivity 
could be recovered in the bile over a period of 
1 hour. 

It is clear from these results that the liver is a major 
site for elimination of pentagastrin from the circula- 
tion. We have attempted to determine the fate of 
pentagastrin in the liver by experiments in vivo and 
in vitro. 

In the in vitro experiments pentagastrin was incu- 
bated with supernatant preparations derived from 
liver homogenates; the initial metabolite formed 
ffom pentagastrin was found to be biologically 
fnactive. It was isolated and identified as deamidated 
pentagastrin (pentagastrin acid). 

The fate of pentagastrin in the intact animal was 
studied by infusing C-labelled pentagastrin and 
studying the labelled compounds found in the bile. 
From these experiments it appeared that some 
pentagastrin was excreted unchanged and that one 
of the products occurring in vivo was the product 
initially found in vitro. 


Matertals and methods 

Pentagastrin was used either as the commercially 
available form (Peptavlon) or as pentagastrin labelled 
with carbon 14 in the tryptophan residue to a specific 
activity of 6uCi/mg. Pentagastrin sulphoxide (in 
which the sulphur atom in the methionine residue is 
oxidized) and pentagastrin acid (in which the phenyl- 
alanine rgsidue is in the free acid form) were used 
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as reference materials. (All these compounds were 
obtained from Imperial Chemical Industries through 
Dr J. S. Morley.) 

Carboxypeptidase-A DFP. (dialysed and re- 
crystallized) in toluol-aqueous suspension (Sigma 
Chemical Co.) was used without further purification. 
Liver supernatant preparations d 
Wistar albino or Lister black-hooded rats were killed 
and their livers were rapidly removed, blotted free of 
blood, weighed and homogenized in 5 volumes of 
0-25M sucrose using a Potter-Elvehjem homogenizer 
with a Teflon pestle. The homogenate was then 
centrifuged twice at 1800 x g for 10 minutes, and the 
pooled supernatants were recentrifuged at 105,000 x g 
for 60 minutes to obtain the required supernatant 
preparation. All this was done at 04°C. Liver 
obtained from 3 dogs following experiments under 
pentobarbitone anaesthesia and one sample of human 
liver tissue obtained at operation were similarly 
treated. The supernatant preparations were usually 
used immediately, but in some cases they were 


stored at — 20 °C for not longer than 1 week. 
Chromatography 
Pentagastrin, its metabolites and reference com- 


pounds were separated by orthodox chromatographic 
methods as indicated later. 

In experiments with !*C-pentagastrin, autoradio- 
graphs of thin-layer chromatograms were prepared 
by placing Ilford Ilfex 25EP X-ray film in direct 
contact with the silica gel layers. The film was 
developed after exposure for 1 week. The chromato- 
grams were then sprayed with Ehrlich’s aldehyde* 
reagent to locate unlabelled reference materials applied 
as markers. To measure the radioactivity in spots 
detected by autoradiography, the silica gel was re- 
moved from the appropriate areas of the plates and 
placed in 15 ml of BBOT scintillation fluid. The 
radioactivity was then measured in a liquid scintilla- 
tion spectrometer, quench corrections being made by 
means of an external standard. 

Bioassay 

The anaesthetized rat preparation of Smith et al. 
(1970) was used to measure pentagastrin in incubates 
and bile samples. Standard and test doses were injected 
intravenously and the resulting gastric acid secretion 
was observed as a pH change in a calibrated buffer 
continuously recirculated through the rat’s stomach. 
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‘It was possible'to assay as little as 20 ng of penta- 
gastrin by this method. 


Samples of product | were prepared by incubating 
2-mg batches of pentagastrin with rat liver supernatan 
preparation, stopping the reaction by heating at ; 
suitable time and isolating product | by preparative 
thin-layer chromatography as in the experiment i 
Fig. |. Further purification on paper chromatography 


E 
. In vive experiments 


Anaesthetized dogs received infusions of ''C-penta- 
* gastrin into the jugular vein at 30 ug/kg hr for 


e30 minutes and bile samples were collected before, 
during and for up to 4 hours after the infusions by 
means of a cannula in the common bile duct. The 
gallbladder Was removed. 


Experiments and results 

In vitro experiments 

When pentagastrin was incubated with supernatant 
preparations*of liver homogenates it rapidly lost its 
biological activity. This loss of activity corresponded 
to a chemical change which could be detected by 
thin-layer chromatography. Fig. | shows the results 
of such an experiment. Pentagastrin (150 ug, 0:6 ml) 
was incubated with 0-4 ml of rat liver supernatant 
preparation at 37 C for varying times and the reac- 
tion was stopped by heating in a boiling water bath. 
To obtain a 'zero time' sample the liver supernatant 
was boiled before adding the pentagastrin; then the 
mixture was incubated for 24 minutes before being 
reheated in the boiling water bath. Bioassay showed 
that this sample contained the theoretical concen- 
tration of pentagastrin of 150 ug/ml, demonstrating 
that pentagastrin was stable to the heat used in this 
experiment. However, as the top panel of Fig. | 
shows, it was not stable when incubated with un- 
denatured liver supernatant preparation. Bioassay 
showed that about half the pentagastrin was inacti- 
vated in 3 minutes of incubation. After 12 minutes of 
incubation only about | per cent of the original 
activity remained. This loss of bioactivity was 
accompanied by a chemical change which was 
apparent on one-dimensional thin-layer chromato- 
graphy as shown in the middle panel of Fig. 1. 
Incubate supernatant (30 ul) was applied to a 0-25- 
mm layer of silica gel GF 254 (Merck) and developed 
with solvent consisting of 3 volumes of butan-2-ol and 
| volume of 3 per cent aqueous ammonia. Spraying 
with Ehrlich’s aldehyde reagent visualized indolic 
compounds as follows: (1) in the 'zero time’ sample 
pentagastrin (Rp = 0:37) and traces of impurities; 
(2) after 3 minutes’ incubation a much weaker penta- 
gastrin spot and a more acidic derivative (‘product 1°) 
with an Rp of 0:21. This primary derivative was 
rather stable and could be seen in samples incubated 
for 6, 12 and 24 minutes. However, traces of at least 
two further products (‘product 2°) could be seen at 12 
and 24 minutes. It was thus evident that the loss 
of bioactivity of pentagastrin corresponded to its 
transformation to product |. This relation was 
confirmed quantitatively in two other experiments 
with rat liver supernatant preparations. 

Similar chromatographic results were obtained with 
preparations from dog liver (3 experiments) and 
hurgan liver (2 experiments). This indicated that liver 
supernatant of all three species metabolized penta- 
gastrin in a similar way. . 


yielded pure product | with the following properties 
1. On infrared ‘spectrography (kindly done by 
Dr J. S. Morley at I.C.I.) product | was indistin 
guishable from authentic pentagastrin acid. 
2. After acid hydrolysis product | yielded four 
ninhydrin-positive spots on paper chromatography 


Incubation time (min) Mi» 
Ü 3 6 12 2L 
pepe ret 


Pentagastrin (g/ml ) 





Product | 





b Pentagastrin 


[] Product 2 


Fig. 1. Incubation of pentagastrin with supernatant preparati 
of rat liver. Upper panel, The decline of biological activity 
incubation proceeded. Middle panel; Thin-layer chromarogrur 
showing the conversion of pentagastrin to product | 
product 2. Lower panel, Key to the chromatogram 
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Fig. 2. Thin-layer chromatography of pentagastrin and bile. The autoradiographs show ''C-labelled pentagastrin as infused (rop 
left) and radioactive compounds excreted in bile (rop right). Unlabelled standard compounds were also run on the plates and 
were located by colon reactions, as indicated in the lower panels. Dotted lines show the positions of solvent fronts and the 
direction, sequence and nature of the solvents are shown. Pentagastrin acid appears as a metabolite of pentagastrin in the bile. 


These corresponded in position to %-alanine, methio- 
nine, aspartic acid and phenylalanine. Moreover, 
quantitative amino acid analysis revealed the same 
four acids and showed that aspartic acid and phenyl- 


. alanine were in | : 1 molar ratio. Trytophan was not 


„detected, having been destroyed in the hydrolysis, 
but it must have been present since product | reacted 
wyh Erhlich's reagent. This proved that product | 
contained all the amino acids present in pentagastrin. 

3. Carboxypeptidase hydrolysed product 1 and 
authentic pentagastrin acid in a similar fashion, but 
it did not hydrolyse pentagastrin which is protected 
by its C-terminal amide group. 

Thus there can be no doubt that degradation of 
pentagastrin by the liver supernatant preparation 
begins’ by deamidation of pentagastrin to biologically 
inactive pentagastrin acid. 

This does not, however, tell us what happens to 
pentagastrin in the whole animal since it is quite 
possible that reactions which occur readily when 
pentagastrin is exposed to a preparation of broken- 
down cells might not occur at all with intact cells. To 
try to see what happens to pentagastrin in the whole 
animal we therefore studied the fate of ''C-labelled 
pentagastrin infused into anaesthetized dogs. 

. t 
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In vivo experiments 
Much of the radioactivity infused in the form of 
"C-pentagastrin was recovered in the bile within 
| hour of completing the pentagastrin infusion 
(Table 1). If the bile duct was tied, as it was in dog 
8 of Table I, considerable radioactivity was found 
in the urine, but usually urinary excretion accounted 
for only a few per cent of the infused material. Thus, 
it seemed logical to examine the bile for products of 
pentagastrin metabolism. Three experiments were 
therefore performed in which bile collected in the 
first hour following "'C-pentagastrin infusion was 
submitted to two-dimensional thin-layer chromato- 
graphy. Compounds containing carbon 14 were 
located by autoradiography and their position wa% 
compared with that of non-radioactive reference 
compounds which were also applied to the origin. 
The result of one experiment is shown in the right- 
hand panels of Fig. 2. It appears that the bile con- 
tained pentagastrin and three other closely running 
compounds, one of which occupied the same position 
as pentagastrin acid. 

Pentagastrin sulphoxide was also apparently 
present but this was thought to be an artefact since 


normal dog bile to which ''C-pentagastrin was added 
e g - 


e x 9 
Table I: RECOVÉRY OF ISOTOPE IN BILE AND URINE 
AFTER INFUSION OF *C-PENTAGASTRIN 


e Percentage of total 
, infused radioactivity in. 
Dog e Bile Urine 
1 29-4 1-9 
e 2 58 | 2°4 
3 32:0 4-6 
4 43-5 6:2 
5 e 28 1 0-3 
*6 80-0 => 
7 j E 64-8 — 
8* Nil 212 


—, No measurement made. 
* Bile duct tied. 


Table II: RECOVERY OF RADIOACTIVITY FROM THIN- 
LAYER CHROMATOGRAMS OF “C-PENTAGASTRIN 
(INFUSATE) AND OF BILE AFTER INFUSION OF 
4 C-PENTAGASTRIN 


Percentage present in: 
Infusate Bile 
Dog 1 2 3 1 2 3 


78 80 40 37 38 
— 0 039 36 35 


Compound 


Pentagastrin 
Pentagastrin acid + 
associated compounds 
Pentagastrin sulphoxide 
Tryptophan 
Unidentified compounds 


gave a distinct spot in the same position. This is 
shown in the left-hand panels of Fig. 2. These results 
suggest that during chromatography a proportion of 
pentagastrin is sulphoxidated but pentagastrin acid 
is not formed. Table H summarizes the results of the 
three experiments; the values shown are the per- 
centages of radioactivity recovered from different 
areas of thin-layer chromatograms corresponding to 
pentagastrin and other compounds. In dogs 2 and 3 
M(C-pentagastrin was chromatographed in the presence 
of dog bile ('infusate"). It appeared to be about 80 per 
cent pure after these manipulations. The radioactive 
material excreted in dog bile contained about 40 per 
cent unchanged pentagastrin. Pentagastrin acid and 
closely running compounds accounted for a similar 
amount of radioactivity and unidentified metabolites 
for a further 12-17 per cent. 


Discussion 

The results of these in vitro and in vivo studies are 
complementary. Many enzymes in their native state 
in the living cell are more or less inaccessible to sub- 
strates and other reactants. In addition, they may 
exhibit quite different properties with respect to 
specificity, stability, kinetics, etc., in situ from those 
which they exhibit when liberated by homogenization. 
This is the difficulty in interpreting the results of 
in vitro experiments designed to elucidate metabolic 
processes. In the present case it was known from in 
vitro work of Laster and Walsh (1968) that the bio- 
logically active C-terminal tetrapeptide shared by 
gastrin and pentagastrin could undergo deamidation 

e e 


ê [4 
LI 


| Inactivation of pentagastrin 


or hydrolysis of the aspartyl-phenylalanine bond . 


when exposed to preparations of various tissues. 
Laster and Walsh (1968) showed that deamidation 


was most efficiently carried out by preparations of . 


liver tissue. The questron which arose was: Could this 
same process be demonstrated in vivo? m 

We were able to show that liver supernatant 
preparations from rat, dog and man all deamidated 
pentagastrin to pentagastrin acid. Moreover, the 
identity of pentagastrin acid was proved beyond all 
doubt by isolation and anafysis. The in vivo experi- 
ments indicated that the same process occurred in 
intact dogs since pentagastrin acid was found in the 
bile. In this case identification of the compound 
depended on chromatographic behaviour in two 
solvents so identification was less certain. 

Nevertheless, we feel that the experiments show 
that pentagastrin acid is a metabolite of pentagastrin 
in the dog and it is difficult to imagine how it could be 
other than the primary metabolite. 

These findings for pentagastrin may have some 


bearing on the fate of gastrin in the body. It has been ~ 


shown that gastrin is not inactivated on transit 
through the liver but loses its biological activity in 
the small bowel vascular bed (Temperley et al., 1971) 
and in the kidney (Clendinnen et al., 1970; Newton 
and Jaffe, 1971). Wherever gastrin is metabolized 
in vivo it is clear that the chemical changes involved 
must occur in the C-terminal tetrapeptide sequence in 
which the biological activity resides. It has not yet been 
established that the changes which occur in gastrin 
are the same as those which have been shown to occur 
in pentagastrin or whether gastrin is inactivated by 
the same process in both the small bowel and the 
kidney. The results obtained for pentagastrin do 
indicate, however, a possible mechanism by whith 
gastrin might be metabolized in vivo. 
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Lotus: This plant is present ın all parts of China, growing in shallow 
ponds and boggy areas. The leaves, stalks and the flowers are named 
separately (in Chinese). The pistils are called lien-shu, the seeds are com- 
monly called //en-tzu. The root contains starch, asparagin, raffinose; the 
leaves, stalk and pods lotusate in small quantities. The flesh of the seed 
contains proteins, fats, carbohydrates, carotene, nucleo-flavin, and ascorbic 
acid and all parts of the plant contain tannic products and have aggluti- 
native effects. Small amounts of lotusin show cardiac stimulating and 
: diuretic effects. The seeds are rich nutrients; both the seeds and the 
. young seedlings within serve as tranquilizers and diuretics. The root 
juice. inhibits nausea and relieves drunkenness. The leaves, pods and 
stalks stop vomiting and bleeding. The seedlings “‘strengthen the gonads” 
and stop emissions. Thus it is prescribed for vomiting, nose bleeds, 
uterine bleeding, leukorrhea, chronic dysentery, diarrhea, nocturnal emis- 
sions, edema of pregnant women, and chronic nephritis. For cbronic 
nephritis, it is more effective if used together with the leaves of artemisia 
vulgaris and root of imperata arundinacia. It 1s also used for hemorrhoids 
` and anal fistulation. 
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Pyopen 


The skill of the surgical team, hours in the theatre, 
the most advanced techniques in the world... vet infection 
can still throw the outcome into jeopardy. 

Post-operative pseudomonas or proteus infections call for 
Pyopen. Only Pyopen offers good activity against Gram-negative TH 
organisms with the added advantage of penicillin safety. With =» 'Yopen Infusion 
intravenous Pyopen, at a dosage of 5g 4-6 hourly, many 
dangerous post-operative infections can be rapidly au! / 
controlled. C2 4 





Adult Dosage 

5g LV. 4-6 hourly. 

In patients with renal impairment dosage may be reduced: 
monitoring is advisable in these cases to ensure adequate 
serum antibiotic levels. 

Contra-indication 

Penicillin hypersensitivity. 

Side-effects 

As with other injectable penicillins. In rare cases skin and 
mucous membrane haemorrhages due to interference with 
normal clotting mechanisms have been reported. 


i Pyopen-by infusion or injection 


Further information iS available on request. 
I'vopen* (carbenicillin sodium B.P.) is a British product originated bi 
Beecham Research Laboratories, Brentford, England 
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THE HAMPSHIRE DRESSING AID is a pack containing one pair of 
gamma sterilised disposable gloves, and one sterilised plastic bag. 
It does away with the need for forceps and allows your hands to 
carry out the wound dressing changes gently and safely. For details 
and free samples of this radical, simple improvement on ‘no-touch’ 
wound dressing, with greatly increased sensitivity, asepsis and pagent 
confidence, contact the Information Officer, ARBROOK Division 

< ARBROOK 1974 « of Ethicon Limited, Bankhead Avenue, Edinburgh EH11 4HE. * 
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‘normothermic ischaemia 
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SUMMARY, 
A preparation was dèv eloped in the pig in which trans- 
hepatic samples could be taken, and the duration for 
which the pig liver would tolerate ischaemia was 
studied. Total occlusion of the hepatic artery, portal 


vein amd inferior vena cava was caused after studies of 


the effects of occlusion of the portal vein or the vena 
cava alone. Adequate splanchnic decompression was 
provided by a splenojugular bypass. 

Reversible changes were noted in the acid/base status 
and potassium levels after ischaemia. Aspartate trans- 
aminase (SGOT) levels rose and remained elevated 
during the hour of study following occlusion. Alkaline 
Phosphatase and glucose levels changed but remained 
within normal laboratory limits, although there appeared 
to be a release of glucose from the hepatic veins after 
occlusion. Portal pressure increased rev ersibly after 
ischaemia and returned to normal within 1 hour. Bile 
flow ceased during inflow occlusion and resumed 15 
minutes after the release of the clamps. 

Survival rates in animals which had undergone 
ischaemia were the same as those in control animals. 
The conclusion is drawn that the pig will tolerate hepatic 
inflow occlusion for 30 minutes with reversible changes 
and no decrease in survival. 


A CONSIDERATION of the tolerance of the liver to 
ischaemia is of interest to the general surgeon dealing 
with trauma and is vital in transplantation if a viable 
organ is to be used. The period for which the liver 
can be rendered ischaemic has been reported to range 
from 20 minutes to 2 hours, using occlusion of both 
the portal vein and the hepatic artery (Stewart et al., 
1953; Goodall et al., 1957; Jolly and Foster, 1963; 
Barnett et al., 1968; Swenson et al., 1967). The results 
have varied with the animal used and the method of 
splanchnic decompression. If the dog liver is subjected 
to ischaemia ‘outflow, block’ may develop as a result 
of closure of well-developed sphincters in the hepatic 
veins in response to acidosis, hypothermia or excessive 
handling (Moreno et al, 1962). This phenomenon 
d8es not occur in man or the pig, which has been used 
for two recent studies of hepatic ischaemia (Almersjó 
et al., 1971; Bengmark and Hafström, 1972). 

The problem of splanchnic decompression during 
portal occlusion has been dealt with in several ways. A 
bypass may be provided via the femoral veins (Jolly and 
Foster, 1963; Farkouh et al., 1971; Bengmark and 
Hafstróm, 1972) or a portacaval shunt created 
(Stewart et al., 1953; Lampe et al., 1971). If nodecom- 
presfion is provided the splanchnic inflow must be 
occluded to prevent intestinal congestion (Goodall 
2E : 
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et al., 1957; Almersjó et al., 1971). If this is done the 
study is complicated by splanchnic isch ami la. in 
the pig splanchnic decompression is essential si nee the 
animal tolerates portal occlusion poorly, as is 
confirmed in part of this study. 

In some reports the inferior vena cava below the 
liver has been left open (Swenson et al, 1967: 
Almersjó et al, 1971: Farkouh et al. 1971). and in 
others it was occluded to prevent backflow into the 
liver through the hepatic veins. Under these circum- 
stances an internal tubing shunt was inserted to allow 


decompression directly into the heart (L ampe et al., 
1971). 


pression was Saved. by a sp ee coe ots ass and 
ischaemia of 30 minutes’ duration was studied. 


Materials and methods 

Pigs weighing 15-20 kg were anaesthetized with thio- 
pentone sodium injected into an ear vein. After endo- 
tracheal intubation, anaesthesia was maintained with 
oxygen and nitrous oxide using a closed Maili- type 
circuit with intermittent positive-pressure respiration, 


t. Portal or inferior vena caval occlusion 

In the first part of this study the manner in which ! pigs 
tolerated occlusion of either the portal vein or the 
inferior vena cava was investigated. In six experiments 
the portal vein or the inferior vena cava w : dissected 
out and a clamp applied for a period of ! hour. Blood 
pressure was monitored and blood samples werd taken 
for acid/base study and measurement of aspartate 
transaminase (SGOT) and glucose. 


: To tal is Ww veri id 


the effect of ischaemia for 30. minutes and were 

compared with seven controls (ir. i 
After induction of anaesthesia a i catheter was 

inserted into the carotid artery for blood-pressure 
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Fig. 1. A diagram of the surgical preparation for transhepatic 
sampling showing the clamps in position as for the study of 
ischaemia. 


recording and peripheral arterial sampling. The 
abdomen was opened through a midline incision. The 
liver was skeletalized by division of all but the major 
vascular attachments and the bile duct. A fine 
catheter was then inserted into the right internal 
jugular vein and advanced into the inferior vena cava. 
It was manipulated into a hepatic vein and the 
position checked by intra-abdominal palpation. After 
advancing the catheter as far as possible it was then 
withdrawn about 1 cm to prevent wedge obstruction. 
The position of this catheter was always confirmed at 
autopsy. 

Splenic decompression was effected by means of a 
wide-bore catheter inserted into the splenic vein and 
advanced to the junction with the superior mesenteric 
vein. This was connected to a similar catheter in the 
right external jugular vein. In control animals this 
bypass was inserted but was never opened. Splen- 
ectomy was performed in all cases. The bile duct was 
dissected and a T-tube inserted; the lower end of the 
T was temporarily obstructed during the procedure 
to allow collection of bile. 

After heparinization (2 mg/kg) the first blood 
samples were taken from the arterial, portal and 
hepatic catheters and an equal volume of 0-9 per 
cent saline was replaced. No further procedures were 
performed on the control animals except for the 
collection of blood samples as described below. 

In the experimental animals clamps were applied to 
the portal vein, the hepatic artery branches and the 
inferior vena cava above the renal vessels for a period 
of 30 minutes. The splenojugular bypass was opened 
and the portal and systemic pressures were monitored. 
Blood samples were taken from arterial and portal 
venous catheters at 15 and 30 minutes after occlusion. 
When no hepatic venous samples could be obtained 
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it was concluded that inflow occlusion was complete 
and that no reflux was occurring from the heart. Indo- 
cyanine green was given systemically, and its absence 
from blood collected from the hepatic venous catheter* 
was an added assurance of the absence of reflux. At, 
30 minutes the clamps were removed and the hepatic e 
circulation was restored; the bypass was clamped. 
Transhepatic and arterial sampling was continued iif 
all the animals at 1, 15, 30 and 60 minutes. The only 
intravenous infusion in this time was 0:9 per cent saline 
to replace the volume of blood removed in samplirrg. 
The accumulated bile was collécted at 30 'and 60 
minutes. 

At the end of the experiment the bypass was 
removed and the splenic vein ligated. The external 
jugular vein was repaued with 000000 silk.to re- 
establish venous drainage and the bile duct was 
repaired over an internal stent. The abdominal wall 
was closed in layers. Postoperatively an infusion of 
10 per cent invert sugar in Ringer lactate was given for 
1 day and thereafter the animals continued on a 
normal diet. 

This experiment required 90-120 minutes for pre- 
paration and a further 2 hours for study and comple- 
tion. During the 4-hour experimental period the 
peripheral and intra-abdominal temperatures were 
monitored and maintained within the normal range. 
The bowel was kept in a plastic bag to conserve heat 
and humidity. The biochemical methods used have 
been described previously (Hickman et al., 1970). 
Euglobulin lysis time was measured by the method of 
Chakrabarti et al. (1968), with modification of the 
buffer for use with pig blood. The technique of prepara- 
tion of the animal with normal observed transhepatic 
values has been presented before (Hickman et al., 
1973). 


Results 

]. Portal or inferior vena caval occlusion 

The results of portal or inferior vena caval occlusion 
are shown in Fig. 2. All the animals subjected to 
portal occlusion died within 35 minutes. They 
developed a progressive metabolic acidosis with a 
rapid fall in the systemic blood pressure which was 
unresponsive to intravenous infusion. There was a 
marked increase in the plasma potassium level, but the 
levels of SGOT and glucose did not change signifi- 
cantly. Animals subjected to occlusion of the inferior 
vena cava showed a similar but slower fall in blood 
pressure over the course of 1 hour. This returned 
slowly to normal upon release of the clamps. The 
acidosis and rise in plasma potassium were similar ¢o 
those seen in animals with portal occlusion. 


2. Total inflow occlusion 

a. Survival: All the animals in both control and 

experimental groups survived at least 2 weeks and 

were sacrificed. 

b. Pressure and flow studies: During the preparatory 

period of all the experiments the mean portal pressure 

was 7:0+2:0cm H,O. While the portal vein* was 

clamped the mean portal pressure rose to 11-0 t 2-0 cm 
e á n 
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Fig. 2. The changes in blood pressure, plasma potassium and Fig. 4. The changes in plasma alkaline phosphatase or 
base deficit resulting from occlusion of the portal vein (por)or aspartate transaminase (SGOT) in transhepatic samples taken 
inferior vena cava (ivc) for 1 hour. (Three animals in each during a 30-minute period of control or ischaemia, and 
group.) thereafter for 60 minutes. 
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tig. 3.g ho changes in plasma pH and Pco, in transhepatic Fig. 5. The changes in plasma potassium and glucose in 

samples taken during a 30-minute period of control (c) or 


transhepatic samples taken during a 30-minute period of 
schaemia, (e), and thereafter for 60 minutes. control or ischaemia, and thereafter for 60 minutes. 
* e 


3 A l 29 e. 


` 
e 


C. Battersby et al. 

H,0, and upon release of the clamps it rose to 
15°3+1:0cm.H,O but returned to normal limits 
within 15 minutes of release. The mean systemic 
pressure was 100+ 15 mm Hg and remained so for the 
period of the control studies. During portal occlusion 
the mean pressure was 80+10mm Hg, and upon 
release of the clamps it returned to the original 
levels. i 

Bile flow varied between 6 and 10 ml/30 minutes 

throughout the control experiments. In the ischaemia 
studies flow stopped upon occlusion of the inflow and 
remained diminished during the first 15 minutes after 
release of the clamps. In the first half hour 2-3 ml were 
secreted, but thereafter the secretion returned to the 
original rate. Changes in the biliary electrolytes are 
described below. 
c. Biochemical studies. (In all the subsequent descrip- 
tion the total hepatic inflow rates have been arbitrarily 
computed using portal venous flow as 80 per cent and 
hepatic arterial flow as 20 per cent of the total.) 

The results of pH and Pco, measurements during 
the control and ischaemia experiments are shown in 
Fig. 3. In the control series there was no significant 
change in the levels of pH or Pco,, and there was 
minimal transhepatic variation, although the hepatic 
venous effluent was always more alkaline than the 
inflow. In most instances it was noted that this was 
due to a lower level of Pco, except in the final samples. 

During the period of ischaemia the inflow pH fell, 
representing a metabolic acidosis since there was no 
accompanying rise in Pco,. Within 1 hour of ischaemia 
the pH had returned almost to pre-ischaemia levels. 

The results of SGOT and alkaline phosphatase 

determinations are shown in Fig. 4. There was no 
significant change ın either enzyme during the control 
‘experiments, but after release of the clamps a signifi- 
cant rise occurred in SGOT. This rise continued for 
30 minutes and then seemed to level off. Levels in 
the hepatic inflow and effluent were not significantly 
different owing to a wide range. A rise also occurred 
in plasma alkaline phosphatase which was different 
from the control values, but both groups were within 
the accepted range of laboratory normal (Hickman 
et alt, 1970). 
. The levels of plasma potassium and glucose are 
shown in Fig. 5. Although mean levels of potassium 
rose sharply upon release of the clamps there was a 
rapid return to normal. As with the alkaline phospha- 
tase levels, the values were still within normal limits. 
The level of potassium in the bile fell during this 
initial period and rose again thereafter. The mean 
p a glucose level has a wide range and thus 
although a rise appeared to occur upon release of the 
clamps this was not significant. À greater amount of 
glucose was noted in the venous effluent in the experi- 
mental animals than in the controls. 

Euglobulin lysis time (ELT) is normally prolonged 
in the pig to 240 minutes (King et al., 1970). In the 
animals subjected to ischaemia, following release of 
the clamps the ELT fell in all the samples, especially 
those from the portal vein, to 75-120 minutes. The 
times gradually lengthened within the period of study 
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with the most rapid changes being noted 1n the hepatic 
venous samples. 

Biopsies taken at 30 minutes after occlusion showed 
no alteration in light or electron microscopic features 
when compared with the controls. P 


e 
Discussion 
A preparation has been described in the pig which 
allows transhepatic sampling; the effect of 30 minutés' 
ischaemia was studied. e 

In preliminary studies not included in this paper 
several observations were made which influenced 
interpretation of the results of ischaemia. 

1. There was a direct relationship between survival 
and the adequacy of the portal bypass. Animals in 
which the portal pressure increased to more than 15 
15 cm H,O for the period of the bypass did not survive 
longer than 4—6 hours postoperatively. A progressive 
metabolic acidosis developed and pulmonary oedema 
often occurred. The initial acid/base results during 
bypass often showed a base deficit of more than 
15 mEq/l with a pH of less than 7:2 accompanied by 
hypercarbia. In these animals with inadequate 
splanchnic decompression a vicious cycle was thought 
to develop upon release of the clamps. The bowel 
became dark and sludging of portal blood was thought 
to occur with the acidosis, and intrahepatic resistance 
increased, resulting in a further decline in the systemic 
pressure and sequestration of blood in the splanchnic 
system. A similar pattern was noted in animals in the 
first part of the study where no portal decompression 
was provided, and in the calf following total portal 
occlusion (Battersby et al., 1971). The syndrome of 
hypotension, splanchnic sludging and acidosis is remi- 
niscent of endotoxic shock (Swan and Reynolds, 1972). 

2. It was found that significant blood flow occurred 
in a retrograde manner if the inferior vena cava was 
not occluded. Upon clamping of the portal vein and 
hepatic artery some liver turgor remained and blood 
could still be obtained from the hepatic vein catheter. 
Only after total vena caval obstruction was there 
complete loss of liver turgor and absence of blood in 
the hepatic vein catheter. In the preliminary studies ıt 
was noted that animals would tolerate vena caval 
occlusion for 45 minutes before any decrease occurred 
in the systemic blood pressure, and so 30 minutes was 
tolerated in the experimental group. 

In most reports of ischaemia of the dog liver (Hines 
and Roncoroni, 1956) and of the pig liver (Bengmark 
and Hafstróm, 1972) arterial pressure has decreased 
upon release of the occlusion. In our studies the blood 
pressure rose on release of the clamps, but thereafter 
a transient rise in portal pressure occurred with a 
decrease in the systemic pressure, which was interpreted 
as being due to increased hepatic resistance. This 
decreased rapidly thereafter. The difference in arteria! 
pressure between our studies and those previously 
reported may relate to adequate portal decompression. 
and also to clamping of the inferior vena cava. 

Flow rates were not measured in these experiments 
and arbitrary values were taken for portal and diteria 
distribution for computation of the transhepatic data 
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Previous reports’ of flow rates to the liver suggest a 
contribution by the hepatic artery ranging from 12 to 
25 per cent (Grab et al., 1929; Blalock and Mason, 
1936; Grindley et al., 1941; Drapanas et al., 1960); 
' one study in the pig suggests 30 per cent (Tygstrup et 
èal., 1971). Variations have been reported following 
Qcclusion of one or other vessel (Soskins et al., 1938), 
and it is suggested that either may carry 10—90 per 
cent of the total flow. However, no reports have been 
found of the*effects of simultaneous occlusion, and 
further studies with blood flow measurement are 
under way in our laboratory. 

Biochemical changes in the hepatic venous effluent 
which resulted from hepatic ischaemia included a 
decrease in pH during occlusion, and a rise in 
potassitim and SGOT upon release of the clamps. 
These changes were noted to reverse within the first 
hour of ischaemia. When splanchnic and hepatic 
inflow were occluded for 15 minutes Almersjo et al. 
(1971) noted a marked rise in potassium concentration 
in the hepatic venous effluent after release. In the first 
part of our studies total portal occlusion was associ- 
ated with a marked rise in plasma potassium, but 
following ischaemia with portal decompression a 
lesser rise was noted. Bengmark and Hafstróm (1972) 
showed persistence ın the elevation of potassium, but 
several differences existed in their preparation. The 
vena cava was not clamped and a pump was included 
to aid portal decompression. 

The release of glucose from the liver after ischaemia 
supports the hypothesis of Lampe et al. (1971), who 
showed impaired glucose homeostasis after ischaemia. 
Their proposal included hypoglycaemia due to 
impaired hepatic release of glucose and hyper- 
glycaemia upon administration of glucose due to 
impaired uptake by enzymes damaged by hypoxia. 
The immediate release of glucose noted in our studies 
may have related to some degree of liver damage. 

Decrease in pH upon release of the clamps has been 
reported to be the result of lactacidosis (Barnett et al., 
1958), and in our work the acidosis was confirmed but 
lactate and pyruvate were not measured. 

Coagulation problems are frequently associated 
with impaired liver function and storage (Cuschieri 
et al., 1972; Von Kaulla et al., 1966), and in these 
studies ELT was shortened during the first half hour 
after ischaemia. However, thereafter the time 
lengthened to normal, suggesting that this change was 
also reversible. There was no evidence of cellular 
damage by light or electron microscopic examination, 
although other workers have reported vascular 
(Gfana et al, 1968) and ultrastructural changes 
Flock and Gillquist, 1970). 

It appears that if adequate decompression is 
orovided for the splanchnic circulation the pig will 
withstand 30 minutes’ total inflow occlusion with no 
change in survival and with reversible changes in pH, 
'nzymes and fibrinolysis. 
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„Can a heterotopically placed segmental liver graft be 
‘life-supporting ? An affirmative finding 


TAKASHI MAKI AND MAURICE SLAPAK* 


SUMMARY : 

The feasibility of using a segmental auxiliary liver 
graft comprising some 40 per cent of the total liver 
mass fed by the renal vein rather than the portal vein 
is studied. An autotransplantation technique is de- 
scribed which has the advantage of excluding the 
problems associated with rejection. Two groups of dogs 
are investigated in one of which an orthotopically 
placed segment of liver is also retained. Data are 
presented which show that a heterotopically placed 
segment comprising only 40 per cent of the total liver 
mass can be transplanted heterotopically and in the 
absence of portal vein influence can maintain animals 
in good health for months. Furthermore, the presence 
of an orthotopically situated segment with a normal 
haemodynamic supply does not inhibit the function of a 
heterotopic one. The results suggest that in the absence 
or inhibition of the rejection mechanism heterotopically 
placed partial liver grafts can function well and be 
life-supporting. 


THE incidence of fulminant hepatic failure in clinical 
practice is increasing. Thus, the Boston surveillance 
study showed a twofold increase over the past 3 
years. The social phenomena of parenteral drug abuse, 
the increased use of blood transfusion, the continued 
use of halogenated gases for anaesthesia as well as an 
ever increasing number of potentially hepatotoxic 
drugs in current clinical use may all contribute to this 
fact. Unlike acute renal failure, methods used for 
liver support in acute hepatic failure are largely 
empirical and often ineffective. Thus, despite ex- 
‘perience with exchange transfusion (Trey et al., 1966; 
Lee and Tink, 1968), plasma phoresis (Lepore and 
Martel, 1970), extracorporeal heterologous (Eiseman 
et al., 1965; Condon et al., 1970) or homologous liver 
perfusion (Sen et al, 1966) and cross-circulation 
(Burnell et al., 1967; Hume et al., 1969) the thera- 
peutic efficacy of the methods is still in question. 
Recently auxiliary liver transplantation has been 
reported as a successful, if temporary, support in 

xperimentally produced hepatic necrosis in the dog 
(Kuster and Woods, 1971). Since such a technique 
provides optimal liver function for extended periods 
of time and could be used as a temporary basis the 
advantages are self-evident. Furthermore, the results 
of orthotopic liver transplantation are sufficiently 
discouraging to make preservation of the available 
host liver tissue of importance. However, in order to 
allow the hosts damaged liver maximal chances of 
recovering its function the portal blood supply should 
remain undisturbed, thus allowing optimal regenera- 


tion to take place. 
e. e 


The technique devised by Slapak and his associates 
in the Sears Surgical Laboratory and described by 
Wexler et al. (1970) in which renal vein blood was 
shown to be an effective substitute for portal vein 
blood in auxiliary transplantation seems to have 
great advantages in this context. In the technique 
described, however, the host liver although damaged 
by common bile duct ligation was able to support 
life. The efficacy of graft function was therefore 
judged by its effect on certain biochemical para- 
meters. In the clinical situation the degree of damage 
which a patient with acute hepatic necrosis sustains 
may be exceedingly severe. The graft in such cases 
would have to assume total hepatic support for a 
period of time. 

The purpose of the present study was to determine 
the feasibility of using an auxiliary graft fed by the 
renal rather than the portal vein as the only means of 
supporting the animal. A further aim was to determine 
whether a small amount of liver tissue placed in a 
heterotopic position could maintain an animal in 
good health. Because of the difficulty of obtaining the 
answer to these questions in the presence of a variable 
genetic difference between donor and recipient, as 
well as the hepatotoxic effect of immunosuppressive 
drugs, a technique of autotransplantation was devised. 


Materials and methods 

Twelve 14-19-kg healthy female dogs were used i 

two groups (A and B). Anaesthesia was induced with 
intravenous thymalal sodium (Surital 20 mg/kg) 
and maintained with halothane (Fluothane R3 
Approximately 500 ml of lactated Ringer's solution 
containing 5 per cent dextrose and Ig of sodium 
cephalothin (Keflin) were administered intravenouely 

during operation. : 


Group A (5 dogs) 

Two lobes of the liver (left central and left lateral). 
comprising some 40 per cent of the total liver mass, 
were autotransplanted, followed by a portacaval 
shunt and resection of the remaining liver. 

Group B (7 dogs) 

The left central and left lateral lobes were suto- 
transplanted heterotopically as in group A. in this 
group, however, the right lateral and caudate lobes 
were left intact with normal vasculature and bile duct 
connections—an estimated 30 per cent liver in the 
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orthotopic position. A portacaval shunt was not in ml/min 100 g-t of liver using the formula F=: 
performed. . [(K x Ax100)-31/p], where F = blood flow, à = parti- 
tion coefficient and p = specific gravity of the liver. 
Estimation of portal vein and renal vein flow K is the regression coefficient. PAH clearance was’ 


Six female mongrel dogs weighing 15-20 kg were calculated from RPF = UP/P (RPF = renal plasma * 
used. Under general anaesthesia (halothane and flow, U = urinary concentration of PAH, V '— volumes 
oxygen) a Silastic catheter with a Teflon tip was of urine per minute and P = plasma concentration 
placed in the gastroduodenal vei so that the tip was of PAH). Renal blood flow was calculated from 
flush with its entrance into the portal vein. The effective renal plasma flow by use of the haematocrit. 
catheter was taken out of the peritoneal cavity through These estimations were carried out on #iternate days. 
a stab incision in the back and after flushing with a Portal vein flow was, however, usually limited to 
heparin solution secured and capped. A balloon 4-6 readings owing to clotting o the gastroduodenal 
occluder was placed around the origin of the common vein catheter. At the end of the 2-week period the 
hepatic artery and secured there with two sutures of animals were sacrificed and the liver and left kidney 
silk. Right nephrectomy was performed and the re- were weighed. A full account of the method and 
sected kidney was weighed. The abdomen was closed. results of measuring portal and renal blood ffow has 
Two days following operation and on alternate days been reported (Slapak et al., 1974). 
thereafter for 2 weeks the animal was tranquillized 
with Innovar Vet (Pitman-Moore & Co. Inc, Technique of preparation of the autograft 
Zionsville, Indiana, U.S.A.), a urethral catheter was A midline laparotomy was performed and the coeliac 
passed and a brisk diuresis was produced by infusion and superior mesenteric ganglia were infiltrated with 
with normal saline. The hepatic artery was then 1 ml hexylaine (Cyclane R). The left common hepatic 
' .occluded by injection of 2 ml normal saline into the vein was isolated by dividing the left coronary and 
balloon occluder. Following this, a bolus consisting triangular ligament and the common bile duct was 
of 2-4 uCi of krypton 85 in 2 ml of normal saline was then dissected and ligated proximal to the site of the 
injected into the portal vein via the gastroduodenal entrance of its main right lobe tributaries (Fig. 1). 
vein catheter. The rate of disappearance of the radio- In group A the right lobe tributary of the bile duct 
. active material was monitored using a 5-cm iodine was also divided between ligatures. The portal vein 
crystal connected to a nuclear Chicago ratemeter was exposed at the bifurcation of its right and left 
(Model 1620CS) and estimated on a Texas Servo main branches and several small branches were 
Riter II recorder at 7-5 cm per minute. This reading  ligated. In this group the common hepatic artery was 
was repeated three times at 15-minute intervals. dissected to the coeliac axis after dividing the gastro- 
Meanwhile a priming and sustaining infusion of duodenal and right hepatic arteries, thus leaving 
para-aminohippuric acid (PAH) in 0:4 per cent saline intact the arterial supply to the left lateral and left 
was given intravenously. Urine samples were collected central lobes. In group B the right hepatic artery was 
gt 15-minute intervals, as were arterial samples. The left in continuity with the common hepatic artery. An 
volume of urine was recorded and samples were appropriate ligature was placed between the gastro- 
estimated for PAH content. A specimen of blood was duodenal artery and the common hepatic artery in 
taken with each sample for haematocrit estimation order to isolate the arterial supply to the left lateral 
at each test period. Portal blood flow was calculated and left central lobes for subsequent anastomosis, 
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Fig. 1. The sites of ligation of the hepatic artery, portal vein, bile duct and hepatic vein prior to removing the graft in graps A 
and B. Note that initially in both cases a graft comprising 70 per cent of the liver 1s removed. In group B the sites of ligation on 
the arterial segment and the bile ducts are such that the right lateral lobe has a normal vascular supply and biliary drairfage. , 
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Whilst leaving the right lobes normally vascularized. 
The sites of ligation of the major vessels in both groups 
are shown in Fig. 1. 
Before removing the liver lobes the infrarenal vena 
' cava was exposed and the left renal vein was dissected 
*from the vena cava to the hilum of the kidney. The 
Igft ovarian vein and an occasional adrenal vein were 
ligated. 
In group B right nephrectomy was performed in 
order to obtah a suitably long artery for anastomosis 
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Fig. 2. Whilst being cooled the quadrate, right central lobes 
and papillary process have been resected leaving the graft 
ready for transplantation into its heterotopic position. The 
graft consists of the left lateral and left central lobes. Note the 
cuff of gallbladder on the cvstic duct. 
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Heterotopically placed segmental liver graft 
to the short hepatic artery of the heteropic autografi 
The left portal vein was then ligated. at its porta! 
bifurcation and a Silastic tube tied into the distal 
left portal branch for perfusion with 500 m! cold 
lactated Ringer's solution after transecting the com- 
mon hepatic artery. After infusion of approximately 
200 mi of the cold perfusate the left hepatic vein as 
well as the vein draining the right central lobe were 
ligated and divided (Fig. 1). The partially revascu 
larized papillary process was also doubly clamped and 
divided. Thus, in the initia? removal five lobes 
right central, quadrate, left central, left lateral and 
part of the papillary process— were resected en massi 
and placed in ice-cold Ringer's solution. The eraft 
comprising in total some 70 per cent of the total livey 
mass, was perfused intraportally at a slow rate with 
the same solution, whilst the quadrate. the right 
central lobe and the papillary process were resected 
This left a graft comprising the left lateral and lefi 
central lobes (Fig. 2). The gallbladder was dissected 
and removed, the line of section being placed | en 
proximal to the entrance of the cystic duct. This gall- 
bladder cuff was used for subsequent cholecysto- 
duodenostomy. 


Autotransplantation 

Having been weighed, the graft was placed in the 
lower abdomen and the left hepatic vein was anasto- 
mosed end to side to the infrarenal vena cava. The 
left renal vein was first ligated at its junction with the 
vena cava and then divided between the ligature and 
a vascular clamp placed in the middle of the veir 
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e GROUP A. GROUP 8. 
Fig. 3. In group A after heterotopic transplantation of the graft the remaining lobes are resected and a portacaval shunt fashioned 
In group B the remaining lobes are left in place fully vascularized and with functioning biliary drainage. ae 
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This distal renal vein was anastomosed end to end 
to the portal vein of the graft (Fig. 3). The graft was 
revascularized by removing the appropriate clamp, 
the ischaemic times averaging 30 minutes. Finally, 
the hepatic artery of the graft was anastomosed end 
to.end to the previously divided common hepatic 
artery (in group À) or to the right renal artery (in 
group B). Continuity of the biliary tree was then 
restored by anastomosing the gallbladder cuff to the 
duodenum. In group A animals a side-to-side porta- 
caval shunt was perfotmed, after which the ortho- 
topically placed remaining lobes were resected. The 
site of the anastomosis was at a point in the portal 
vein just opposite the entrance of the splenic vein. The 
abdomen was closed in two layers without drainage. 
Postoperatively lactated Ringer’s solution with 
5 per cent dextrose was administered intravenously 
to the dogs until they were able to tolerate a regular 
kennel diet. Routine antibiotics were not used. All 
the animals had liver function determination carried 
out before and at regular intervals after transplanta- 
tion, including SGOT, alkaline phosphatase, bilirubin 
and blood ammonia. At autopsy or sacrifice the 
weight of the autograft and orthotopically placed 
residual lobes was determined and specimens were 
taken for microscopic examination. 


Results 


Group A 

All 5 dogs in this group survived for longer than 
6 days. One animal died on the sixth day after a 
second operation performed because of obstructive 
jaundice due to a technical fault. The other animals 
survived 63, 84, 113 and 114 days respectively (Table I) 
and were sacrificed whilst in excellent health. At 
Sacrifice a marked increase in weight of the graft, as 
documented in Table IT, was found, the mean increase 
being 72 per cent (range 40-126 per cent). Sections 
taken at this time showed normal architecture and 
liver cell appearance in 2 dogs (nos. 7114 and 7115). 
The other 2 animals (nos. 7110 and 7111) showed 
portal vacuolization with hepatocytes and marked 
bile stasis with cholangitis. All the animals in this 
group were active, healthy and ate well until sacrifice. 
'Fhere were no signs of meat intoxication despite a 
diet containing 15 per cent protein and the presence 
of a portacaval shunt. 


Group B 

Five of the 7 dogs survived for more than 50 days 
(Table II). Of these 5 survivors, 3 were sacrificed on 
days p 74 and 51 respectively. In the other 2 animals 
resection of the orthotopicall placed lobes and 
portacaval shunting were performed on days 104 and 
18. Both these animals are still alive and healthy at 
the present time, 200 and 218 days after the second 
operation respectively. Again tbere was no evidence of 
encephalopathy, despite a normal protein-containing 
diet. At sacrifice or autopsy in the other 5 dogs 
there was a significant decrease in the weight of the 
heterotopically placed graft in 1 dog whilst in 3 of 
the other 4 animals the change in weight was not 
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significant (Table IV). In 1 dog (no. 7141) thrombosis 
of the renal portal anastomosis led to infarction of 
the graft and a spurious increase in graft weight. Tha 
residual lobes in situ all showed evidence of régenera-, 
tion in 4 of the animals, the mean incraase bein 
64 per cent. Microscopically (Fig. 4) the autografts 
showed vacuolization of periportal hepatocytes, 
whilst the normal hepatic cells and architecture were 
seen in the residual lobes. In dog 7158, in which the 
residual lobe bile ducts were ligated at transplantatian, 
the weight of the residual lobesehad decreased while 
the size of the autografts had increased by the time 
of the second operation. 


Table I: SURVIVAL, CAUSE OF DEATH AND SUMMARY 
OF THE HISTOLOGICAL FINDINGS AT SACRIFICE 
IN GROUP A 


Dog Weight Survival Cause of 

no. (kg.) (d) death Comment 

7109 14-0 63 Sacrificed Cholangitis 

7110 15-0 6 Reoperation Bile duct obstruc- 
tion 

7111 13:5 84 Sacrificed Cholangitis 

7114 15:5 114 Sacrificed Normal histology 

7115 14-5 113 = Sacrificed Normal histology 


Table II: WEIGHT OF THE GRAFT AT THE TIME OF 
TRANSPLANT COMPARED WITH THE WEIGHT 
AT SACRIFICE, REOPERATION OR AUTOPSY IN 
GROUP A 


40 per cent graft weight (g) 
At sacrifice, 
Dog At Teoperation Percentage 
no. operation or autopsy change 
7109 150 210 +40 
7110 180 350 +94 
7111 220 350 +59 
7114 200 285 +43 
7115 175 396 +126 
Mean, 72 


Note the invariable enlargement of the graft supplied as it was 
by arterial and renal vein blood. 


Table III: SURVIVAL, CAUSE OF DEATH AND 
SUMMARY OF THE HISTOLOGICAL FINDINGS AT 
SACRIFICE IN GROUP B 


Dog Weight Survival Cause of 

no. (kg) (d) death Comment 

7129 18:5 9] Sacrificed Normal histology 

7132 18:0 200* Resection of re- 
sidual lobe and 
portacaval shunt 
performed at 
104 days 

7141 19-5 7 Thrombosis 

7146 17:0 74 Sacrificed Normal histology 

7147 18-5 51 Sacrificed Normal histology 

7149 18-0 7 Intussusception 

7158 180 218* Resection of re- 
sidual lobe and 
portacaval shunt 
performed at 18 


days 

en eee C, am 
* Alive and well. In both these animals resection of the residual 
orthotopically placed lobes was performed A 


Heterotopically placed segmental liver graft 


Table IV: WEIGHT OF THE HETEROTOPIC GRAFT AT OPERATION, SACRIFICE OR AUTOPSY COMPARED 
WITH THAT OF THE REMAINING LOBE IN THE ORTHOTOPIC POSITION IN GROUP B 


" 40 per cent graft weight (x) 30 per cent residual lobe weight (g) 
i At sacrifice, At sacrifice, f 
ý " reoperation Percentage reoperation Percentage . 

Dog no. At operation or autopsy change Atoperation — or autopsy change 

e 7129 280 180 37 210 396 « 89 
7132 290 216 247 I4 
7141 230 480 109* 163 392 140 
7146 e215 190 11 15! 225 49 
9147 245 242 | 183 373 104 
7149 `“ 230 e 280 22 210 320 + §2 
7158 220 165 165 





* Note the spurious increase in weight due to oedema. etc.. post-infarction. 

The weight of the residual lobe at operation is theoretically derived from its constant anatomical 
relationship to the weighed heterotopic graft. Note that whereas the heterotopic graft undergoes 
little chánge of weight under these conditions the host's liver (orthotopically placed and better 


supplied with blood) hypertrophies briskly. 





Postoperatively the SGOT was significantly lower 
in group B than in group A, although both groups 
had levels usually below 200 after the first 2 weeks 
(Fig. 5). This, however, was not the case in dogs 7109 
and 7111 which showed cholangitis. Bilirubins were not 
significantly different in the two groups (Fig. 6) and 

' were generally below 1*5 mg per cent. Blood ammonia 
concentrations in both groups were moderately 
elevated, varying between 78 and 305 ug per cent, but 
the animals showed no evidence of encephalopathy 
on à normal protein diet. Alkaline phosphatase was 
significantly raised in both groups, with values 
averaging 75 units. In group B removal of the ortho- 
topically placed host liver in dogs 7132 and 7158 did 
not result in any appreciable change of the biochemical 
parameters. 


Discussion 

The haemodynamic requirements for the donor liver 
in auxiliary liver transplantation have been bedevilled 
by two disputed concepts: (a) the donor liver's 
absolute need for splanchnically derived (i.e. portal) 
blood, and (b) the functional ‘competition’ between 
the host and donor liver for an unknown substrate or 
subswates. The first of these concepts resulted from 
the original observation of Welch (1955), who found 
wasting of the donor liver when it was supplied by 
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Fig. 4. Histological appearance of an autograft (dog 7114) supplied only by renal vein blood at sacrifice (114 days after trans 
plantation). Note that there is some vacuolization of the periportal hepatocytes but the general architecture is normal. HI 
a, X13. b, x220. 


systemic venous blood. This was thought by Tretha: 
et al. (1965), Marchioro et al. (1967) and Daloze et al 
(1968) to be due to a lack of portal blood. Their 
experimental data indicated to them that atrophy 
seemed to take place in whichever liver, that of dono: 
or host, was deprived of portal blood supply. Price et a! 
(1967) further strengthened this view, showing that 
regeneration in heterotopic grafts also depended on 
the presence of portal blood. 

The concept of the absolute requirement of porta! 
blood by an auxiliary graft has far-reaching clinical 
implications. It certainly precludes the use of auxiliar- 
liver transplantation for the treatment of fulminan: 
hepatic coma. In that condition the ideal hope is fo: 
the host liver ultimately to recover whilst being 
supported by the donor graft in the interim »eriod 
Removal of the portal vein flow from the «hos: 
liver would seriously damage its chances of eve: 
recovering, thus limiting greatly any potentia 
practical benefit of auxiliary liver transplantation in 
this condition. 

The second of the concepts was postulated by 
Schalm et al. (1956) and Van der Heyde et al. | 1967) 
They proposed the theory of competition between the 
two livers after auxiliary transplantation. lr thei 
view the host and graft liver competed for a substance 
or substances. If one of these livers were*weakened bs 
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Turning to the concept of "functional competition" 
this also merits re-examination. Much of the data is 
derived from experiments in which one of the 'com-, 


petitors’ is a homograft and therefore subjeet to a. 
constant and unremitting immunological attack, thus * 
making fair competition out of the question. Further- * 
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Fig. 5. Serum glutamic oxaloacetic transaminase of groups A 
and B during the period prior to sacrifice. Note the slightly 
increased levels of SGOT in group A compared with group B. 
The two highest levels in group A were those of dogs 7109 and 
7111. which showed cholangitis histologically. 
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Fig. 6. Total serum bilirubin of groups A and B during the 
period prior to sacrifice. Note that there is no significant 
difference between the two groups, the levels usually being 
below I-$ mg per cent. 


damage or deprivation then the other would gain 
ascendancy and undergo hypertrophy, whilst the 
losing liver would atrophy and die. A kind of physio- 
logical see-saw was envisaged in which various 
handicaps and advantages would be balanced against 
each other. This led to a variety of techniques (Slapak 
et al. 1970), generally rather unsuccessful, being 
devised. 

Both these concepts have been challenged. Child 
et al. (1953), Slapak et al. (1970) and Wexler et al. 
(1972) showed that in the absence of direct portal 
Vein supply liver function and regeneration took 
place normally. Furthermore, the use of xenon 133 
and arteriography to measure blood flow demon- 
strated that there was a rapid decrease in blood flow 
in the inferior vena caval/portal anastomosis of the 
auxiliary liver in the Welch (1955) preparation con- 
comitant with the appearance of paravertebral 
collaeral channels bypassing the transplanted liver. 
This finding has been confirmed by Van der Heyde 
et al. (1973). Thus the atrophy observed might well 
have been due to decreased quantity of blood reaching 
the donor graft rather than a difference in the quality 
of the blood. Wexler et al. (1972), whilst not denying 
the possibility of a qualitative factor, emphasized the 
overwhelming importance of the quantitative aspect 
of afferent hepatic flow. They showed good function 
and weight maintenance using the renal vein inflow 
for auxiliagy homografts rather than portal vein blood. 


38 


more, precise measurements of how much blood flow 
each of the competitors actually reccives is usually 
not stated. and is indeed technically very difficult to 
obtain. Examination of hepatic vein flows (Slapak 
et al., 1970) shows the importange of the orthotopic 
position for avoidance of sinusoidal congestion. 
These observations suggest that there are very 
obvious disadvantages under which all heterotopically 
placed liver grafts must function. 

In the present study an affirmative resit was 
obtained as to the possibility of a life-supporting 
function in a heterotopic position when the graft was 
supplied by renal vein blood. Furthermore, our results 
indicate that about 40 per cent of normal liver tissue 
mass was sufficient in the circumstances of the 
experiment to maintain the animal fully without the 
need for intensive supportive measures. The data also 
suggest that the very important space problem could 
thus be overcome by using partial homografts. 

Renal vein blood was used in this study and is à 
particularly suitable substitute for portal blood since 
(a) the renal vein is essentially an end vein with only a 
few collaterals which can easily be ligated, (b) resting 
oxygen retention is high (75-85 mm Hg) and (c) liga- 
tion of the vein can at a later date be envisaged without 
loss of the kidney. From the point of view of com- 
petition the results in group B and especially in dogs 
7132 and 7158 are particularly interesting. In this 
group the remaining host liver segments (right lateral 
and caudate lobes—30 per cent weight) were left 
in situ, receiving arterial blood flow, together with an 
estimated 340 ml/minute of portal vein blood. The 
heterotopically placed liver (left lateral and left 
central lobe—40 per cent weight) received arterial 
blood flow plus an estimated 140 ml/minute of renal 
blood (Slapak et al., 1973). 

In dog 7158 the bile duct of the orthotopic liver was 
ligated and as a consequence this liver, although 
supplied by portal vein blood, was shown to be 
atrophied in comparison to the heterotopic liver 
supplied by renal vein blood. In dog 7132, in whom 
both livers were undamaged, the heterotopic one 
(receiving an estimated 200 ml/minute less blood 
flow) showed some atrophy at 15 weeks whilst the 
orthotopic liver showed hypertrophy. Nevertheless, 
the "atrophy? of the graft was clearly reversible and 
took over life-supporting function immediately after 
resection of the orthotopically placed liver. 

These data would equally favour the presence of a 
controlling mechanism based on the constant main- 
tenance of a functioning hepatic cell mass : body 
weight ratio, the body weight being related to the 
required work load. Thus, damage to the normal 
mass of the liver present would alter the functigning 
hepatic cell mass ratio, causing a stimulus facilitating 
the growth of liver tissue, whether orthotopically or 


. | e 
heterotopically placed. Conversely, the addition of 
liver tissue would alter the balance, causing a lack of 
facilitation of growth, that is, atrophy. The latter 
-process would take place preferentially in that liver 
'which showed some abnormality, thus leaving the 
*most normal of the two livers ‘in possession’ and able 
tp undergo hyperplasia if necessary. This sort of 
mechanism was clearly demonstrated by Stewart et 
al. in 1937, who showed that ligation of the bile duct 
of one lobule Of a rabbit's liver caused atrophy of that 
lobule with corresponding hypertrophy of the other 
lobules, the normal functioning hepatic cell mass : 
body weight ratio being thus restored. Bucher (1963) 
underlined the blood-borne nature of the stimulus 
when she showed that hemihepatectomy of one of a 
pair of isologous rats in cross-circulation was followed 
by regeneration in the undamaged fully sized liver of 
the other cross-circulating partner. The hypothesis 
which we propose would explain these facts and our 
data in a manner more in keeping with established 
physiological concepts of organ mass control, as well 
as more rationally than the ‘competition’ theory. 


Conclusion 

The feasibility of using renal vein blood instead of 
portal blood inflow in a temporary life-supporting 
auxiliary liver transplant has been demonstrated. A 
40 per cent graft is adequate to maintain healthy life 
in such circumstances. 
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Analysis of flow patterns in venous insufficiency 


J. J. F. SOMERVILLE, P. J. BYRNE AND W. G. FEGAN* 


SUMMARY 

A study has been made of 44 patients with venous 
insufficiency. Tape recordings of Doppler shift signals 
during reverse flow in the long saphenous vein have 
been subjected to frequency analysis to determine 
whether laminar or turbulent flow was present. Analysis 
of flow patterns along with evidence of calf muscle 
pump dysfunction enabled the patients to be classified 
into three groups: 

Group 1: Patients showing laminar reverse flow, 
minimal varices and minimal symptoms. 

Group 2: Patients with laminar reverse flow, 
minimal varices, severe symptoms and signs of calf 
pump dysfunction. 

Group 3: Patients with turbulent reverse flow, gross 
varices, negligible symptoms and no evidence of calf 
pump dysfunction. 

The relationship between the three groups and their 
possible prognoses are discussed. 


VENOUS insufficiency is generally classified on the 
basis of clinical findings (Dodd and Cockett, 1956), 
phlebography (Arnoldi, 1961) or pressure measure- 
ments (Ludbrook, 1963; Arnoldi and Linderholm, 
1969). It is quite apparent that there is great variation 
in the degree of varicosity occurring in the superficial 
veins in this condition and also in the degree of 
symptoms experienced by patients. Patients with 
large tortuous varicose veins often have minimal 
symptoms of calf pump failure, and it has been 
suggested that prominent superficial varices are 
caused by turbulent retrograde flow in incompetent 
superficial veins and that this retrograde flow can 
only occur when calf pump function is good (Fegan 
and Kline, 1972). Poststenotic dilatation in arteries 
hds been attributed to turbulent flow (de Takats, 
1958), but relatively little work has been done on the 
significance of turbulence ın veins. In this paper we 
have attempted to determine the incidence of retro- 
grade turbulent flow in superficial veins and to cor- 
relate this with the degree of varicosity observed and 
the severity of symptoms experienced. 


Matgrials and methods 
Forty-four previously untreated patients were selected 
from the Varicose Veins Clinic at Sir Patrick Dun's 
Hospital in Dublin. All the patients were examined 
and assessed as to sex, age, weight, severity and dura- 
tion of symptoms, the presence or absence of 
observable signs of calf pump failure (ulceration, 
pigmentation, oedema) and the severity of varices. 
For subsequent evaluation patients were asked to 
grade their symptoms as follows: 0 for no symptoms, 
1 for mild symptoms, 2 for moderate and 3 for 
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severe symptoms. The severity of varices was graded 
in a similar way by one individual (J. J. F. S.),,0 
being for no observable evidenge of varices and 3 
for severely varicose long saphenous systems. 
Patients were then examined for the presence or 
absence of turbulent reverse flow in the long saphenous 
vein by placing a 45? probe of a Parks 806 Directional 
Doppler over a straight segment of the vein' in the 
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Fig. 1. Diagram of the instrumentation involved in this study. 
Tape recordings were made of the audio output of the Doppler 
and then subjected to sonagraph analysis. The sonagram 
tracing shows the sound frequencies present during the time 
interval of the trace (approximately 3 seconds). 
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Fig. 2. The relationship between Doppler shift and blood flow 
velocity. The emitted ultrasound is reflected by moving red cells. 
The change in frequency between emitted and reflected waves 
(Doppler shift) 1s proportional to the velocity of the red cells. 
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Fig. 3. Sonagram tracings of laminar flow. The upper trace is of orthograde flow obtained from a dog femoral vein. The lower 
trace is retrograde flow obtained from the long saphenous vein of one of the patients studied. Note the regular even-surfaced 
pattern of the trace. 
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Fig. 4 Sonagram tracings of turbulent flow. The upper trace is of turbulent retrograde flow obtained from a dog femoral vein 

after creation of an arteriovenous fistula. The lower trace was obtained from the long saphenous vein of one of the patient: 

studied? The “pine forest’ effect is typical of turbulence and contrasts with the patterns seen in laminar flow. . 
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region of the medial femoral condyle. With this lightly 
strapped in place the patient was asked to stand up 
on her toes and relax down again, this being sufficient 
to produce reverse flow. 

The Doppler probe emits. sound waves (in this 
instance at a frequéney of 10 MHz) which are reflected 
back to the probe by moving particles in the blood. 
The frequency of the reflected Waves is altered from 
that of the emitted waves. and the difference falis 
within the frequency range of the human ear and may 
be heard as the sound output of the Doppler. This 
was recorded on magneti tape and its frequency 
spectrum analysed with a Kay Sona Spectrograph 
(Fig. 1). The Doppler shift, or change in frequency, 
may be related to the velocity of the blood in the 
following way: 

fe fe. U. cds 9» 
EU ME 
where Af= Doppler shift, fe = frequency of emitted 
ultrasound, U = velocity of blood flow, 6 = angle of 
inclination. of emitted. beam to blood flow and 
C = velocity of sound in blood (Fig. 2). 

When axial flow is present fe, § and C are all 
constant and A /« U, viz. the Doppler shift is directly 
proportional to the blood flow velocity. 

The sonagram tracing correlates the Doppler shift 
frequency (in KHz) as the ordinate with time (seconds) 
as the abscissa. Since the Doppler shift is directly 
proportional to the blood velocity the sonagram trace 
effectively shows variation in the blood velocity 
with time. The trace, therefore, is a regular even- 
surfaced pattern when laminar flow is present (Fig. 3). 

When the flow is turbulent neither the direction 
nor the velocity of the blood particles is constant 
and only fe and C in the above formula are constants. 
Hence for turbulent flow: 


A f x U.(cos 0). 


Since both U and 6 are continually changing so also is 
Af. and the sonagram tracing is thus very irregular 
as a consequence (Fig. 4). 

As confirmation that the patterns were of laminar 
and turbulent flow Doppler shift recordings were 
made of femoral venous flow in dogs. These were 
carried out while the dogs were under barbiturate 
anaesthesia with the vessels exposed prior to the 
creation of a femoral arteriovenous fistula. Following 
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creation of the fistula the Doppler probe was placed 
over the distal vein of the fistula where retrograde 
turbulent flow was known to be present (the direction 
of the flow was also confirmed by the Doppler). The 
sonagrams from these studies are shown in Figs. 3 and e 
4 for comparison with those obtained from tHe patients.e 


Results . 


* 


Flow analysis 
Reverse flow was present in all 44 subjects. In 28 the 
flow was laminar and in 16 it was turbulent, and the 
patients were grouped accordifig to this analysis. 
The two groups are compared in Table L There was 
no statistical difference in the mean age of the two 
groups (P > 0:5), which was 42-1 years for the laminar 
group and 41:3 years for the turbulent groups How- 
ever, evidence of calf pump dysfunction (such as 
malleolar ulceration, pigmentation, oedema) was 
much more common amongst the laminar group, 
46-4 per cent of the patients showing positive evidence 
of this compared with 12:5 per cent of patients with 
turbulence. The difference was even more marked in 
the case of medial malleolar ulceration alone, which 
was entirely absent in the group with turbulence and 
present in 39-3 per cent of the group with laminar 
flow. 


Symptoms 

There was a marked difference in the severity of 
symptoms experienced by the two groups. Seventy- 
five of the patients with laminar reverse flow com- 
plained of severe symptoms compared with only 
18:8 per cent of the group with turbulence. The mean 
severity of symptoms was 2-04 (moderate in severity) 
for the laminar group and 0:94 (less than mild) for 
the turbulent group, these results being highly 
significant (P< 0-001). 


Varices 

There was a similarly striking difference in the degree 
of varices shown by the two groups. Eighty-one per 
cent of the turbulent group exhibited severe varices 
compared with only 10-7 per cent of the laminar 
group. The mean severity of varices for the turbulent 
group was 2:3 (moderate to severe) compared with 
0-8 (less than mild) for the laminar group and these 
results are highly significant (P 0-001). Overall, 
therefore, the group with laminar reverse flow had 


Table 1: COMPARISON OF PATIENTS WITH LAMINAR AND TURBULENT FLOW PATTERNS 
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' "xem dias Mau 

No 
Number of patients 8 
Patients with evidence of pump failure 13 
Patients with medial malleolar ulceration E 
Patients in excess of 10 per cent overweight 10 
Age of patients (vr) 78 
Severity of symptoms 28 
Duration of symptoms (yr) 28 
Severity of varices 28 
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NS. Not significant. 
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e 
Laminar Turbulent 
Per cent Mean No Per cent Mean P value 
16 
16-4 a 12-5 = 0] 
39.3 Ü Q0 20-001 
35-7 S ya NS 
42.1 l6 41-3 NS 
2-04 l6 0-94 OOO! 
6-3 16 4:1 NS 
0-8 16 2-3 <e O01 
e a 
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minimal varices» severe symptoms and a high inci- 
dence of calf pump dysfunction compared with the 
group with turbulence who showed large asymp- 
tomatic varices. 

— On the basis of whether or not there was observable 
evidence df calf pump failure the patients with laminar 
flow were divided into two groups and these are 
compared in Table H. Patients without evidence of 
calf pump failure were much younger, being on 
average nearly 22 years younger, and experienced 
milder symptoms than those who showed signs of 
pump dysfunction, 4nd both these results are highly 
significant (P « 0-001). The mean duration of symp- 
tomatic history in the patients without evidence of 
pump failure was less than half of that of the group 
with pump failure, but this difference was not statis- 
tically significant (P = 0-1). 


Table Il: 
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Flow patterns in venous Ansuffieiency 
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Discussion 
When flow patterns, 








laminar and turbule 


sidered with the presence or absence AP calf puny 
dysfunction, three groups of patienfa are RAE. 
and these are summarized in Tafe HI. Group | 






patients showed laminar retr Of flow in their long 
saphenous veins, with T varices and mild 
symptoms. Groupe &nts (an older group) also 


showed laminar retrograd fiow and minimal varices 


MI 






but had severe symptom and showed signs of calf 


pump failure. Group 3 phtients had turbulent retro- 
grade flow, gross varicosities of their superficial veins 
and negligible symptoms. When the severity 
symptoms of these groups is broken down according 
to age a further contrast is seen (Table IV). In groups 
| and 2 (laminar flow patients) the severity of symp- 
toms increases with advancing age, and the older 


of 


COMPARISON OF PATIENTS WITH LAMINAR FLOW WHO SHOWED 


EVIDENCE OF CALF PUMP DYSFUNCTION WITH THOSE WHO DID NOT 


Without pump dysfunction 


With pump dysfunction 


No Per cent Mean No. Percent Mean P value 
No. of patients 15 13 us 
Patients in excess of 10 per 4 26.7 6 46-2 NS 

cent overweight 

Age of patients (vr) 13 32 H3 539 O01 
Severity of symptoms 15 1-5 3 2-7 0-001 
Duration of symptoms (yr) 15 4-1 13 9-02 1 NS 
Severity of varices mE 0-8 13 0-81 NS 
Table HI: COMPARISON OF THE SALIENT FEATURES OF THE THREE GROUPS 


AND THEIR STATISTICAL RELEVANCE 


Group I: 
laminar without 
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e, Patients with no evidence of pump dysfunction. 
showing evidence of pump dysfunction. 

‘ E 
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~. Patients 


laminar with 


Significance (Ps values) 


Group | 


Group 2: 
Group 3: 


uu pump failure pump failure turbulent and group 3 and group. 3 
Number of patients 15 13 i6 i 
Mean age of patients (yr) 32 53-9 44-3 - 05 S04 
Mean severity of symptoms 1-5 27 0:94 NS 0-001 
Mean duration of symptoms (yr) 4:1 9-02 4| NS NS 
Mean severity of varices 0-8 0:8 2:3 c 0-001 0-001 
Fable IV: SEVERITY OF SYMPTOMS patients with more severe symptoms are seen to he 
COMPARED WITH AGE the group 2 patients who appear to be a direct pro- 
Turbulent gression from group |. This suggests that greup«! 
Laminar (groups | and 2) (group 3) patients will develop signs and symptoms of call 
ABB enis LUPOM ..Biymproms € pump dysfunction if left untreated. Such a close 
group 0 — 1 2 3 O 1 2 3 correlation between symptoms and age is not seen in 
pwy * * "E TEE" the patients with turbulence. | 
O T * o e x The different mean ages and similar duration of 
m . °’ symptoms seen in groups | and 3 suggests that they are 
30—39 . <o á distinct groups and that group | does not progress 
z E to group 3. This is further supported by the fact 
ee : : that symptoms in the laminar group become hore 
: severe with age, whereas in patients with turbulence 
: they do not. It would appear then that patients in 
50.59 A group | would progress into group 2 but not inte 
| * group 3. 
These results show an interesting correlation 
60 : . between symptoms and flow patterns in patients with 


venous insufficiency. For turbulent retrograde flow 

to be present it is suggested that the calf pump mus: 

be efficient in order to raise a sufficiegt volume of 
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blood > the calf during calf systole to allow rapid 
retrograd&faw during diastole. The small percentage 
of patients ü ith turbulence who show evidence of 
calf pump fainge (12:5 per cent) supports this view. 
Reverse nov spe cannot be responsible for tur- 
yw was detectable in all the 


iS Xeries. 


bulence, as reverte 4 
patients examined ! 
Why gross varicosity of Khi Smmeerficial veins should 
so commonly be associated with reverse flow that is 
turbulent is not known, bul it is tempting to postulate 
that turbulence either dagnages the architecture of 
the vein wall or weakens the surrounding connective 
tissue, thus allowing gross dilatation to occur. 

We are at present working with experimental 
animals in which we have produced retrograde 
turbulence to try to assess the pathological effects, 
if any, of turbulence on the vein wall structure. 
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Fig. 1. Case 1. Ulcerating vesicles and nodules on the upper arm 
and above the mastectomy scar before cyclophosphamide. 





Fig. 2. Case 1. Fungating tumour on the left forearm before 
starting cyclophosphamide. 


leucopenia which was corrected by transfusions of 6 pints of 
blood. 

Her condition continued to deteriorate with fungation and 
foul-smelling exudate of the whole forearm (Fig. 2) and pain 
which was only relieved by large doses of opiates. 

Two weeks after the end of her course of vinblastine she was 
given 200 mg cyclophosphamide a day by mouth for 2 months, 
interrupted briefly on two occasions because of leucopenia. The 
drug was well tolerated and produced relief of pain after 
3 weeks, followed soon after by reduction in the skin lesions 
with some healing of areas of ulceration in the upper arm and 
re-epithelization (Figs. 3, 4). After a month her general 
condition had improved, she was able to sit up in bed and 
needed only occasional analgesia. On 27 June the lesions over 
the chest and left arm had almost disappeared, there was 
reduction in arm oedema and her general condition had 
improved enough to allow her out of bed. However, there 
remained an area of fungation on the left forearm. The 
condition of the arm deteriorated after two interruptions of 
cyclophosphamide chemotherapy because of leucopenia 
(Fig. 5), and localized oedema was accentuated by continuing 
hypo-albuminaemia (1:8 g/100 ml), which was not influenced 
by diuretic drugs. 

In spite of further cyclophosphamide chemotherapy she 
deteriorated rapidly, and large discharging nodules spread over 
the left forearm (Fig. 6) and became infected with Sraph. 
aureus and later Proteus, neither of which was influenced by 
ampicillin or cloxacillin. Cyclophosphamide was stopped 
(after a total dose of 10:5 g over 68 days) and as a last resort 
radiotherapy (two doses of 1000 r) was given 1 week and 2 
weeks after stopping chemotherapy. The patient died on 19 
Augüst, 8, months after the appearance of the lesions of 
















lymphangiosarcoma. No autopsy was perfor 
stage during her illness was there any clinic: 
evidence of recurrent carcinoma or disseminati 
sarcoma. 


Or radiologi a 
n oflymphangio- 


t radical mastectomy 
ma of the »reast with 
astases. After postoperative 
mphoedema of the arm, and 
after 8 years’ disability sougJt further surgical advice. The 
axillary vein was decompres#d from a surrounding bed ol 
thick fibrous tissue. HoweverRthere was recurrence of lymph- 
oedema within a few mont followed a year læier by the 
appearance of a subcutaneoyé lump over the triceps muscle 
which was excised and histoólogically was reported as an 
anaplastic secondary deposit. The site of the lump was treated 
by a short course of radiotherapy and subsequent treatment 
with drostanolone propionate. Within a few weeks small bluish 
nodules appeared in the skin of the left arm an« over the 
sternum (Fig. 7) and progressed rapidly. 

The patient was referred to Guy's Hospital in April, 1970, 
with considerable discomfort in the arm, which was the site ol 
massive lymphoedema and induratién. The skin was yellow 
and covered with numerous bluish nodules and haemorrhagic 
vesicles ranging in size from 0:3 to 3:0 cm in diameter (Fig. 8) 
There was a similar purple vesicle in the skin over the lower 
end of the sternum. Culture of the lower arm lesiens grew a 
coagulase-positive Staph. aureus and a haemolyte strepto- 
coccus which were sensitive to tetracycline. An irregular hard 
mobile mass appeared in the right breast, two large nodes in the 
ipsilateral axilla and multiple hard nodes in the supraclavicular 
fossa and along the border of the sternomastoid. 


Case 2: Mrs H. B., aged 62 years, had a 
in September, 1959, for scirrhe 
extensive axillary node 
radiotherapy she de 
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Fig. 3. Case 1. Appearance after 40 days’ cyclophes; hamide 
therapy. The nodules have disappeared. Note partieularly the 
upper arm and mastectomy scar. 
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Fig. 4. Case 1. The left forearm after 40 days’ cyclophe 
therapy. There is extensive re-epithelization gnc 
tumour regression. 
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Oral cyclophosphamide maintenance was started again in 
the second week after discharge when the WBC had returned to 
normal, but again chemotherapy was followed by pyrexiae 
which resolved after a course of penicillin. A fortnight later. 
improvement was maintained in the appearance of the arm but ° 
her general condition had deteriorated. S ° 
A chest radiograph in June showed overall improvement 
although a number of new opacities could be seen in the right 
upper lobe. The persistent. fungating tunfour on the arm 
remained localized. She continued to take cyclophosphamide 
as an outpatient but again developed pyrexiæ associated with 
leucopenia and increase in pain. She was successfully treated 
with ampicillin as an inpatient but culteres of the lesions and of 
the blood were negative. At the beginning of July after a further 
short course of cyclophosphamide the localized lesion of the left 
arm was treated by radiotherapy to a total skin dose of 1500 r. 
Her general condition deteriorated rapidly, the arm became 
Fig. 5. Case 1. Tumour of the upper arm 10 days after stopping More painful and she developed fever, in spite of anjibiotics. 
cyclophosphamide. However, the local lesions were halted and began to dry up. 
: Terminally, multiple skin nodules spread rapidly over the 
trunk, left forearm and hand; there was collapse and consoli- 
dation of the left lower lobe and right mid-zone associated with 
left pleural effusion, and the patient became breathless and 
cyanosed. She died on I1 July | week after starting radio- 
therapy and 12 months after the first appearance of the tumour. 
Post-mortem examination revealed a necrotic lesion in the 
right cerebral hemisphere and metastases in the thoracolumbar 
spine, in addition to the multiple skin nodules of the left arm 
and chest wall and lesions in the lung. The pulmonary deposits 
were small and there was no evidence of the large lung 
metastases that had been demonstrated in the earlier radio- 
graphs. Involved right axillary and cervical nodes contained 
well-differentiated haemangiosarcoma; metastases from the 
skin and lungs had similar histological appearances. There was 
evidence of tumour regression at the site of radiotherapy. 
There was no evidence of residual or recurrent breast cancer. 








Fig. 6. Case 1. The left forearm 10 days after stopping cyclo- 
phosphamide. 


: A radiograph of the chest showed pulmonary metastases and 
v a large opacity at the right hilum (Fig. 9) but no apparent 
skeletal involvement by metastasis. However, the texture of the 
second and fifth lumbar vertebrae was abnormal and associated 
with a complaint of severe lumbago, which was controlled only 
by strong analgesics. The histological appearances of biopsies 
from both the xiphisternum and the right mammary lesions 
were of angiosarcoma, and the previous biopsy from the left 
triceps region was reassessed as lymphangiosarcoma or 

. haemangiosarcoma. 

The patient was treated with cyclophosphamide, initially by 
the intravenous route (200 mg a day), to a total of 2:9 g in 
2 teeKs. There were no side-effects, other than leucopenia 
with a WBC of 1600/mm?. A week after starting the drug her " : 
back pain disappeared and she was able to get up. There was Fig. 7. Case 2. The oedematous arm before treatment, showing 
marked reduction of lymphoedema (by 3 cm at the wrist and typical vesicles and nodules over the arm and one over the 
4 cm at the forearm), considerable relief of pain and healing of lower sternum. 
the skin lesions, some of which disappeared completely 
(Fig. 10). Three weeks after starting cyclophosphamide there 
was marked regression of the lung lesions on the radiograph 
(Fig. 11), and regression of some of the involved cervical 
lymph-nodes but persistence of others. 

Cyqophosphamide chemotherapy was stopped, but 5 days 
later the patient had fever associated with severe pain in the left 
arm and transient increase in swelling which subsided after 
2 days’ tetracycline treatment. Cyclophosphamide was started 
again when the WBC climbed above 4000/ mm? since there was 
some progression of the angiosarcomatous condition with the 
appearance of nodules on the left hypothenar eminence and 
fungation of lesions near the elbow (Fig. 12). There was 
improvement in the patient's general condition, but cyclo- 
phosphamide had to be withdrawn again because of leucopenia. 








. However, she was well enough to be discharged from hospital. 
At the time of discharge there was an overall improvement in 
. the appearance of the left arm, the residual lymphoedema was : 
e Slight, the back! pain had disappeared and the arm pain was Fig. 8. Case 2. Ulggrating nodules over the lateral aspect qf the 
. Å considerably less. She had no respiratory symptoms. left forearm before treatment. ‘ 
ko . B 
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Fig. 9. Case 2. Chest radiograph before cyclophosphamide 
therapy showing multiple pulmonary metastases one of which 


is adjacent to the right hilum. 





Fig. 10. Case 2. Fifteen days after commencing cyclophospha- 
mide therapy the arrowed lesions have regressed and are flatter 
compared with those in Fie. 8. 


Discussion 

Most authors agree that lymphangiosarcoma of the 
classic Stewart- Treeves syndrome is a highly malignant 
tumour with a hopeless prognosis. The typical blutsh 
and purple nodules appear insidiously in the skin of a 
lvmphoedematous arm about 10-15 years (mean 
12:5 years) after radical mastectomy (Fitzpatrick, 


1969). At this time the patient is apparently cured of 


the original mammary carcinoma and probably only 
attends annual follow-up clinics. The clinical and 
histological diagnosis is often delayed and difficult 
(Herrmann and Gruhn, 1957: Hope-Stone and Bence, 
1959@ Fitzpatrick, 1969). Only isolated cases have 
been apparently cured by radiotherapy or amputation 
(Cutler, 1962; Taswell et al.. 1962; Herrmann, 1965; 
Tragus and Waener, 1968). 













Á 
Postmastectomy lymphangiosgrcoma 
> 
Both of our cases had very extensive £ wher 


they presented. In Case 1, who had a 
disease, the major problems were pai 
Sanguineous exudation leading to 
and anaemia and fungation < 
resulted in a long-standingfDyrexta and toxaemia 

In Case 2, who | ead metastases from the 
lymphangiosarcoma, the dominant problems wei 
again the pain (in the ingolved arm and from thi 
metastases in the spine) a recurrent bouts of fever 
The latter was presumedi to be due to seconda 
infection in the arm in view of the rapid response t 
antibiotics. In this patient exudation from th 
fungating lesions great enough to cause a fall in th 
plasma proteins was only present in the later stage 
of the illness. 
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Fig. 11. Case 2. Chest radiograph 20 days after commencing 
cyclophosphamide therapy. The lung opacities hase almo 
disappeared, especially the one adjacent to the right hilum 





Fig. 12. Case 2. The left forearm after 11 weeks, showing tha 
the lesions have enlarged and become necrotic afterstemporar 
stopping cyclophosphamide for several days 
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ase to cyclophosphamide in both patients 
though temporary. There was both 
rovement and tumour regression in 
1 cyclophosphamide was employed 

isease when there were con- 
Other chemo- 
mide was given by 
not easily accessible, and 
in relatively small dosage. Bn Case 2 cyclophosphamide 
was given intravenously dnd the response was more 
rapid and tumour regressi§n more marked. 

In both cases there was prompt reactivation of 
tumour as soon as cyclophosphamide was stopped 
because of leucopenia. 

The successful use of cyclophosphamide in the 
treatment of lymphangiosarcoma does not appear to 
have been previously recorded. Tragus and Wagner 
(1968) were unable to influence postmastectomy 
Iymphangiosarcoma in 2 patients treated with cyclo- 
phosphamide orally and intravenously. However, 
Greenspan (1961) reported cyclophosphamide- 
induced temporary regression in angiosarcoma which 
had metastasized to the lungs after failure of a 
Thiotepa/methotrexate combination. Nielsen (1967) 
and Kitchen and Garrett (1971) reported the effective- 
ness of intralymphatic injection of cyclophosphamide 
in improving massive lymphoedema of the arm 
secondary to local spread of carcinoma of the breast. 

The cases reported here suggest that lymphangio- 
sarcoma may be sensitive to cyclophosphamide, and 
that this cytotoxic agent either alone or in combina- 
tion with other agents should be considered in patients 
whose tumours are too advanced for palliative treat- 
ment with either surgery or radiotherapy. The cases 
‘also illustrate the importance of early diagnosis and 
the need for effective treatment of this appalling 
condition. 
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Injuries of the inferior vena cava à 


SUMMARY 

Four cases of inferior vena caval injury seen recently at 
the Accident Service of the Colombo General Hospital 
are reported. Three påtients presented in shock, while 
2 had active bleeding at the time of operation. Direct 
suture was successful in 3 cases. Methods of access to 
the various segments of the inferior vena cava are 
discussed together with a review of the literature. 


DAMAGE to the inferior vena cava is unusual. Closed 
abdominal injury is only very exceptionally associated 
with caval lesions, which have been reported more 
frequently with penetrating injuries. These are still 
sufficiently uncommon that their possibility is 
seldom envisaged in the assessment of such cases. 

Protected behind by the vertebral bodies the vena 
cava is liable to injury from penetrating wounds from 
the front or the sides. The presence of various organs 
between the portal of entry and the vena cava results 
in concomitant injury to many of these structures. In 
nearly every case reported there has been simultaneous 
injury of one or more other viscera. The 4 cases 
presented have proved no exception to this. 


Case reports 

Case 1: R. H. K., a 25-year-old male, was admitted in January, 
1971, with a history of a firearm injury occurring about 2 hours 
previously and about 30 miles away from Colombo. On 
admission he was pale and had a poor volume pulse of 152 per 
minute and a blood pressure of 95/65 mm Hg. Irregular but 
roughly circular entry wounds consistent with shotgun injury 
were present in the right hypochondrium and both thighs. 
There was guarding on abdominal palpation which was 
maximal on the right side. 

At operation shortly after admission lacerated wounds were 
feund in the anterior and posterior walls of the stomach and 
the third part of the duodenum. They were repaired by two- 
layered closure. A large retroperitoneal haematoma surround- 
ing the inferior vena cava was then explored. On separation 
of the blood clot active bleeding, which had apparently ceased, 
recommenced slowly from an irregular wound on the anterior 
surface of the vena cava just below the third part of the 
duodenum (Fig. 1). Control was easily effected by digital 
pressure until partially occluding vascular clamps could be 
applied. The laceration was repaired with 00000 arterial silk 
without noticeably compromising the lumen. 

As no further bleeding occurred on removal of the clamps 
the @ena cava was not mobilized for the examination of its 
posterior surface even though a plain X-ray of the abdomen 
had shown a metallic foreign body lying anterior to the lumbar 
vertebrae. Exploration of the right thigh and repair of a breach 
in the wall of the superficial femoral artery was carried out at 
the same operation. The patient's convalescence was com- 
plicated by the development of an arteriovenous fistula of the 
femoral vessels. This was successfully dealt with, and when 
seen some 7 months after injury the patient’s condition was 
quite satisfactory. 


Case 2:@\. W., a 19-year-old male, was seen in April, 1971, in a 

State of circulatory collapse following a gunshot injury about 

half an hOur earlier. His extremiites were cold and clammy, 
. i 
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peripheral pulses were absent jnd the blood pressure was 
unrecordable. There was a sing'e entry wound on the left side 
of the abdomen caused by a r fle bullet which had travelled 
slightly upwards and backwarcs to pass out from the righ 
flank. 

Resuscitation was commenced with intravenous normal 
saline and group O non-cross-matched blood given via the 
lower limbs and the left upper arm. As the patient's condition 
showed no improvement after rapid transfusion of 6 pints o! 
blood and 8 pints of saline under pressure emergency laparo- 
tomy was carried out. 

On opening the peritoneal cavity a large quantity of blood 
contaminated with faecal matter overflowed from the abdomen 
Multiple lacerations of the small intestine and the left colon 
were seen. The bleeding appeared to originate from behind a 
large retroperitoneal haematoma below the third. part of th« 
duodenum. Exploration of the haematoma caused a sudden and 
torrential flow of blood from a tear in the inferior vena casa 
and the patient died almost immediately despite all attempts at 
haemostasis. In addition to the lesions already identified there 
were also tears in the duodenum and the liver. 

Case 3: U. D. C., a 20-year-old male, was admitted in shock 
(pulse 120 per minute and blood pressure 70/50 mm He) hall 
an hour after he had been stabbed in the lower right side of 
the back of the chest in March, 1972. The trachea was found 
deviated to the left and the right side of the chest was dul! 
to percussion. An intercostal tube was inserted and blood 


k apo nnper LÀ ^l A 






i oam pee ne 





Fig. 1. Case |. Injury of the inferior vena cava just below the 
renal veins. 
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Fig. 2. Case 3. Exposure of the immediate subdiaphragmatic 
part of the inferior vena cava. 





Fig. 3. Case 4. Surgical approach to the portion of the inferior 
vena cava lying between the renal veins and the hepatic veins. 


transfusion was commenced via both long saphenous veins. 
Rapid and continued bleeding both through and around the 
intercostal tube, together with deterioration in the patient's 
general condition to the state that neither. peripheral pulses 
nor blood pressure were recordable, made surgical exploration 
mandatory. 

At right thoracotomy the pleural cavity was found to be full 
of blood and the lower portion of the lower lobe of the lung 
almost sliced off. There was bleeding from a wound in the 
diaphragm adjacent to the inferior vena cava. Extension of 
the avound in the diaphragm anteriorly and displacement of the 
liver inferiorly revealed a 2-cm. incised wound on the antero- 
lateral surface of the suprahepatic portion of the inferior vena 
cava which was still bleeding actively (Fig. 2). Compression 
between the finger and thumb followed by the application of a 
partially occluding clamp controlled the bleeding, allowing 
repair of the caval injury with arterial silk. Almost immediately 
cardiac action improved, and the radial pulse became palpable 
shortly afterwards. A total of 5000 ml of blood was transfused 
and at the end of the operation the blood pressure was stable 
at 110/70mm Hg. Recovery was complicated by broncho- 
pneumonia. A cavogram 3 weeks postoperatively showed no 
abnormality.e 
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Case 4: H. A. P. P., a 52-year-old mále, was admitted: in‘ 
September, 1972, half an hour after an accidental shotgun 
injury. There were two entry wounds, one in the right lower 
chest and the other just medial to the right anterior superjpr 
iliac spine. The radial pulse was barely perceptible and the 
blood pressure was unrecordable. There was generalized 
abdominal tenderness and guarding. Rapid infusion of 500 gil 
of normal saline restored the blood pressure to 110/80 mm He 
within half an hour. è 

At operation the higher missile was found to have penetrated 
the liver from the lateral to the inferior surface and then 
traversed the duodenum from the anterior &o the medial wall. 
A large retroperitoneal haematoma was present in the immediate 
right infrahepatic region. Attempts to mobilizeethe second 
part of the duodenum caused profuse venous bleeding which 
was controllable only by the application of pressure over a 
gauze pack. Efforts to isolate the vena cava below the renal 
veins resulted in damage to the lumbar veins and this manœuvre 
was abandoned. 

The ascending colon and hepatic colon were Cher! mobilized 
and reflected downwards, and the operator's left hand was 
passed behind the right kidney, mobilizing it forwards. The 
index finger could now be passed with ease behind the renal 
vein and used to “hook up’ the inferior vena cava (Fig. 3). 
Following medial reflection of the second part of the duodenum 
the bleeding from a laceration in the anterior wall of the vena 
cava just above the renal veins was adequately controlled by the 
index finger of the surgeon behind and below the tear and bs 
pressure applied by the assistant with a mounted gauze swab 
above it. Repair was effected with 0000 arterial silk. The 
duodenal lacerations were closed and additional multiple small 
gut wounds were treated by resection as well as by individual 
suture. During the operation 2250 ml of blood were trans- 
fused. Three hours after Operation the blood pressure was 
120/80 mm Hg. Recovery was uneventful. 


Discussion 

Injuries of the inferior vena cava occur so infrequently 
that the diagnosis is seldom considered preoperatively. 
Starzl et al. (1962) assessed the incidence to be 2-3 per 
cent for missile injuries and 0-34 per cent for stab 
wounds. In all these cases penetration occurred from 
either the front or the sides, and in every case one or 
more other viscera were also injured. Surprisingly, the 
majority of cases reach hospital alive. Ochsner et al. 
(1961) quoted a figure of 64 per cent, in contrast 
to similar lesions of the superior vena cava where 
only 10 per cent of cases were alive at the time of 
admission. . 


Diagnosis 
All 4 patients in this series presented in a state of 
shock a relatively short time after injury. This is some- 
what unusual in abdominal injuries except when there 
is a vascular lesion, and hence should be an indication 
of its presence. However, the posterior peritoneum 
does produce a tamponading effect and it is not unusual 
for these cases to present in a stable cardiovasgular 
state. In such cases the diagnosis is much more 
difficult, but in view of the fact that inferior vena caval 
injury is almost inevitably associated with other 
visceral lesions the indications for surgical interven- 
tion are always present. The presence of a retro- 
peritoneal haematoma of any size at laparotomy 
should raise the possibility of vena caval injury and 
appropriate measures should be taken for its control 
before the haematoma is explored, as digsection 
abolishes the tamponading effect exerted by the 
posterior peritoneum. z 
o 
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' Résuscitation 

Intravenous infusions with normal saline and blood 
administered through polyethylene cannulae were 
set up in-all 4 cases, but while 1 patient improved the 
other 3 failed to do so. Transfusion should be carried 
dut through the veins of the upper limbs to avoid loss 
through the vena caval tear. In the fatal case the bulk 
of the 6 pints of blood and 8 pints of normal saline 
was transfused through the veins of the lower limbs, 
without improvement in the clinical state owing to 
continued, intraperitoneal haemorrhage of such an 
extent that ıt prevented easy identification of the 
causative lesion at operation until exsanguination had 
almost occurred. In another case forced transfusion 
through the two saphenous veins caused profuse 
bleeding’ through the intercostal tube and was 
associated with deterioration in the clinical state. This 
case was, however, unusual in that while the portal of 
entry was in the chest the vascular injury was sub- 
diaphragmatic. The almost dramatic improvement 
that occurs when the vena caval tear is occluded is an 
argument for early exploration soon after resuscitation 
is commenced in cases of suspected intra-abdominal 
vascular injury. 


Surgical technique 

Control of haemorrhage may be obtained by various 
manceuvres. When the bleeding site can be identified 
digital pressure over the tear or compression between 
the finger and thumb (Fig. 1) is sufficient until partially 
occluding vascular clamps can be applied. It 1s 
unlikely that a patient with a tear too large to be 
controlled digitally will survive to reach hospital. This 
method has been used successfully in 2 of the cases in 
this series. The presence of a retroperitoneal haema- 
toma may indicate temporary control of haemorrhage. 
Disturbance of the haematoma may result in torren- 
tial haemorrhage to the surprise and dismay of the 
surgeon. Proximal and distal snares around the vena 
cava reduce the flow of blood when dissection is 
carried out in the area of the haematoma, but if the 
Snares are placed too far apart troublesome bleeding 
may occur from the lumbar veins. In such an event the 
lumbar veins may be compressed on either side of the 
vena cava by the fingers of the assistant. 

Access to the suprarenal vena cava is more difficult 
owing to the numerous important structures in its 
vicinity. Pressure over the first and second parts of the 
duodenum affords temporary control of haemorrhage 
from this segment of the vena cava. Mobilization of 
the ascending colon and hepatic flexure and reflection 
of these structures downwards provide better access 
and visibility. Division of the perirenal fascia at the 
lateral border of the right kidney followed by finger 
dissection behind it allows the index finger to be passed 
posteriorly to the vena cava at the level of the renal 
veins, and further digital exploration can be carried 
out cephalad as there are no lumbar veins in this area. 
Anterior displacement of the finger combined with 
spongg pressure over the anterior surface of the vena 
cava more centrally gives excellent control of bleeding 
lesions "in this site. The duodenum can then be 
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reflected medially and the tear in the vena cava 
repaired without undue haste. 

Vena caval lesions above the hepatic veins are quite 
uncommon, the majority being caused by penetrating 
chest wounds. Transthoracic exploration affords both 
excellent access and reduces the risk. of air embolism. 


Management of the retroperitoneal haematorna 

The presence of a haematoraa is often the first indica- 
tion of a vascular injury. Should it be disturbed? In 
some cases where the cardiovascular state was stable 
Ochsner et al. (1961) avcided exploration without 
untoward effect, although a definite tear in the cava 
was not conclusively demonstrated. Starzl et al. (1962) 
stated that exploration was necessary in most cases, 
even if not on account of the suspected vena caval 
injury, to deal with associated lesions. Taylor (1916) 
and Duke et al. (1965) each described a case where 
because of the small size of the haematoma and 
the absence of active bleeding the clot was left 
undisturbed, to be followed by massive haemor- 
rhage from a caval tear in the immediate post- 
operative period. It would therefore appear that 
careful exploration of the retroperitoneal haematoma 
is advisable. 


Prognosis 

Numerous factors affect the outcome. The extent of 
associated injuries and particularly tears in other 
major vessels such as the aorta and iliac arteries has 
an adverse effect (Quast et al., 1965; Weichert and 
Hewitt, 1970). The presence of active bleeding at 
the time of exploration or shock prior to operation 
also carries a poor prognosis (Ochsner et al., 1961; 
Starzl et al., 1962; Duke et al., 1965; Wood, 1966; 


Smith et al., 1968). In the 4 cases presented here all" 


had experienced shock and 2 showed active bleeding. 
However, fairly early surgical intervention was 
probably the main reason for survival of 3 patients. 

The location of the injury in the vena cava also has 
a bearing on the outcome. Lesions below the level of 
the renal veins usually carry a good prognosis while 
those above it are less favourable, mainly on account 
of the difficulty in access. Various methods of oUtairr- 
ing haemostasis have already been discussed. In the 
difficult cases where active bleeding prevents visualiza- 
tion, packing with gauze swabs as a definitive measure 
is unsuitable, being associated with a 100 per cent 
mortality. Ligation of the vena cava is also now out of 
favour, although it has been used successfully in the 
infrarenal segment. Ligation above the level of the 
renal veins has been uniformly unsuccessful. Direct 
vascular repair using 00000 arterial silk is the preferred 
method. 
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Postoperative pulmonary complications— 
à prospective study in the tropics 


T..K. TI AND N. K. YONG* 

SUMMARY s 

A prospective study pver a 4-month period in 663 
patients operated on under general anaesthesia yielded 
66 postoperative pulmonary complications (tracheo- 
bronchitis 29, atelectasis 10, pneumonia 21, pleurisy 6). 
An increased incidence occurred after abdominal 
surgery, especially emergency upper abdominal surgery, 
in males, tobacco smokers and patients over 40 years 
of age. Chronic respiratory disease is common and an 
important factor in the development of postoperative 
pulmonary complications in the tropics. The large pro- 
portion of underweight patients are also at greater risk 
of developing these complications. 


Ir might be reasonable to assume that the incidence 
of postoperative pulmonary complications in a 
tropical country would be lower than that in tem- 
perate countries as a result of two factors: the high 
relative humidity of the ambient atmosphere and the 
relatively lower incidence of chronic bronchitis. A 
prospective study was therefore undertaken to 
determine whether this is in fact true. 


Materials and methods 

With the exception of cardiothoracic cases, all the 
patients operated on under general anaesthesia in the 
Department of Surgery, University of Malaya, over 
a 4-month period from 1 June to 30 September, 
1971, were included in this study. 

The data recorded included age, sex, race, height, 
weight, smoking habits and chronic respiratory and 
cardiovascular disease. As there are no published 
figures on the desirable weights for Malaysians the 
standards of desirable weights used in this study are 
from Documenta Geigy Scientific Tables (1970). 
Routine preoperative chest radiography was done in 
all the cases and an electrocardiogram was carried 
out in patients above 40 years of age. 

The diagnosis of pulmonary complication was 
clinical in the first instance, being made when a 
patient developed both a productive cough and a 
fever in the postoperative period. Classification of the 
type of pulmonary complication was based on the 
chest radiographs. 

During the period of the study no alterations were 
made to the routine surgical and nursing care of the 
patients. This included the usual attention of a full- 
time physiotherapist attached to the department. 


Results 


1. Incigence and types of pulmonary complications 
Six hundred and sixty-three operations yielded 66 post- 
operativé pulmonary complications (tracheobronchitis 
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29, atelectasis 10, pneumonia 21, pleurisy 6), giving 
an overall incidence of 10 per cent. 

Pulmonary infarction, which was not designated 
as a pulmonary complication, is known to be rare 
amongst Afro-Asians and only 1 case was detected. 


2. Mortality 

Twenty-three patients died in hospital. In 7 of these 
patients pneumonia was present at the time of death 
but it was the primary cause of death in only 1 
patient—an infant who had had a left diaphragmatic 
hernia repaired. The primary cause of death in the 
other 6 patients was intestinal fistula (4 cases), 
extensive burns, and terminal carcinoma of the 
oesophagus (1 case each). 


3. Incidence of pulmonary complications in relation 
to type of operation (Table I) 


a. Abdominal and non-abdominal operations: There 
was a significantly higher incidence of postoperative 
pulmonary complications after abdominal operations 
(16:2 per cent) when compared with non-abdominal 
operations (3:1 per cent; P « 0-0001). 

The pulmonary complications after abdominal 
surgery were also of a more serious nature. Thirty 
out of the 56 cases with pulmonary complications 
after abdominal surgery developed atelectasis or” 
pneumonia (8:7 per cent of all the cases), but the 
corresponding figure for non-abdominal operations 
was 1 out of 10 (0-3 per cent of all the cases). 

b. Upper abdominal operations: The incidence of 
pulmonary complications after gastroduodenal and 
biliary tract surgery (27 complications in 97 cases; 
28 per cent) was almost three times as great as after 
other abdominal operations (29 complications in' 249 
cases; 11-6 per cent; P « 0-0001). 

c. Emergency and elective abdominal operations: 
From Table II it is evident that emergency abdominal 
operations had a higher incidence of complications 
(18-6 per cent) than the corresponding elective 
procedures (11-3 per cent; P « 0-003). 


4. Influence of duration of operation (Table III), 

The incidence of pulmonary complications increased 
significantly when the duration of operation exceeded 
60 minutes (P«0-0001). There were, however, no 
significant differences between the incidence of 
pulmonary complications for operations lasting 61— 
120 minutes, 121-180 minutes and more than 181 
minutes. For gastrectomy and upper biliary tract 
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Table I: PULMONARY COMPLICATIONS IN RELATION TO TYPE OF OPERATION 


Abdominal cases 


No. of 
No. of pulmonary 
Type of operation cases complications 
Gástroduodenal 60 18 
Biliary tract 37 9 
Splenectomy 4 — 
Oesophageal varices 2 1 
Liver abscess 3 1 
Small intestine 20 3 
Colon 17 3 
Appendix 91 5 
Hernia 19 — 
Rectum 8 2 
Laparotomy (malignancy) 19 3 
Laparotomy (trauma) 2 2 
Diaphragmatıc hernia 2 2 
Peritonitis and peritoneal abscess 6 2 
Secondary suture 8 2 
Lumbar sympathectomy 4 — 
Ovary and gynaecological 4 [ 
Kidney 17 ] 
Ureter 14 1 
Bladder and prostate 9 — 
Total 346 56* 


(16:2 per cent) 


* Tracheobronchitis 21, atelectasis and pneumonia 30, pleurisy 5 


t Tracheobronchitis 9, atelectasis and pneumonia 1. 


Table II: INCIDENCE OF PULMONARY 
COMPLICATIONS IN RELATION TO EMERGENCY 
AND ELECTIVE ABDOMINAL OPERATIONS 


231 emergency 115 elective 
Type of operations operations 
complication No. Percent No. Percent 
Tracheobronchitis 13 5:6 8 7:0 
"Atelectasis and 26 11:2 4 3-4 
pneumonia 
Pleurisy 4 1-8 E 0-9 
Total 43 18-6 13 11: 





Table III: INCIDENCE OF PULMONARY 
COMPLICATIONS IN RELATION TO DURATION 
OF OPERATION 


Duretion of operation No. of Complications 
(min) cases No. Per cent 
All operations 
Up to 60 357 15 42 
61-120 168 25 14-8 
121-180 83 16 19:3 
181 and over 55 10 18-2 
Gastrectomy and biliary tract surgery 
Up to 120 28 5 180 
12d and over 48 16 33-0 


Table IV: INCIDENCE OF PULMONARY 
COMPLICATIONS IN RELATION TO AGE 


Gastroduodenal and 
biliary tract cases 


No. of Complications 


All cases 


Age-group No. of Complications 


(yr) cases No. Percent cases No. Percent 
Up to 39 387 29 7:5 34 6 17 
40-70 e 276 37 13 4 63 21 33 
50 


Non-abdominal cases 


Np.of .. 
No. of pulmonary 
Type of operation cases complications, 

Neurosurgical 55 2 

Cleft lip and palate 22 es 1 . 
Cancer of tongue and cheek 6 1 , 
Thyroid 21 l 
Vascular 11 e 1 
Plastic 29 l 
Minor amputations e5 — 
Ulcer and abscess 26 1 
Breast 2] — 
Oesophagoscopy 13 I 
Bronchoscopy 9 — 

Back 5 As 
External genitalia 19 — 

Anal and perianal 32 — 
Cystoscopy 26 — 
Transurethral resection 17 i 

Total 31 10+ 
(3-1 per cent) 


surgery exceeding 120 minutes the incidence of post- 
operative pulmonary complications increased signifi- 
cantly (P « 0-04). 


5. Age (Table IV) 

The incidence of pulmonary complications in patients 
above 40 years of age (13:4 per cent) was almost twice 
that in patients below 40 (7-5 per cent; P<0-0005). 
Similarly, for gastroduodenal and biliary tract opera- 
tions 33 per cent of the patients above 40 developed 
pulmonary complications as compared with 17 per 
cent of those below 40 (P«0-01) There was no 
significant difference in incidence of complications 
between patients aged below 20 and those aged 20-39? 
Of 182 patients aged under 20, 15 (8 per cent) 
developed complications, while of 205 patients aged 
20—39, 14 (7 per cent) patients developed pulmonary 
complications. 


6. Sex (Table V) 

The incidence of complications 1n males was higher 
than that in females but was only statistically signifi- 
cant (P « 0-0004) for gastroduodenal and biliary tract 
operations. 


7. Race (Table VI) 

There was no difference in the incidence of post- 
operative pulmonary complications in the three 
major races; Chinese, Indians (including Pakistanis 
and Ceylonese) and Malays. 


8. Weight (Tables VII and VIII) 
The incidence of pulmonary complications n over- 
weight patients was higher than in optimurh weight 
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Postoperative pulmonary corüplications 


"Table V: INCIDENCE OF PULMONARY COMPLICATIONS IN RELATION TO SEX l : 
Gastroduodenal and 
Fs All cases Abdominal cases biliary tract cases 
f è OF Complications No of Complications No. of Complications 
e Sex : cases No Per cent cases No. Per cent cases No. Per cent 
Male 462 49 10-6 232 38 16 3 67 23 34 
Female 201 17 85 114 18 15:8 30 4 133 





patients though this was not statistically significant. 
However, there was @ significantly greater incidence 
(12:4 per cent) in underweight patients compared with 
patients with desirable weights (8-2 per cent; P< 0-006). 
Children who were grossly underweight (below per- 
centile 10) had a higber incidence of pulmonary 
complicdtiohs (12:5 per cent) than children with more 
desirable weights (percentile 10—90, 5-5 per cent; 
P « 0-05). 


9. Smoking (Table IX) 

Two cigarette smokers were opium addicts. There was 
a significantly greater incidence of pulmonary com- 
plications in smokers (13:2 per cent) compared with 
non-smokers (7-9 per cent; P « 0-007). Smoking was a 
predominantly male habit. There was no significant 
difference in the incidence of pulmonary complications 
between the two sexes in the non-smokers. 


10. Chronic respiratory disease 

Postoperative pulmonary complications were signifi- 
cantly more frequent in patients with chronic respira- 
tory disease. Of the 566 patients without chronic 
respiratory disease, 38 (6/7 per cent) developed 
pulmonary complications, while of the 97 patients 
with chronic respiratory disease (chronic obstructive 
lung disease, including 44 patients with pulmonary 
tuberculosis which was inactive in all except 1 case), 
28 (30 per cent) developed pulmonary complications 
(P«0-0001). The incidence of chronic respiratory 
disease was almost identical in both sexes (males, 
14-1 per cent; females, 14-4 per cent), but was much 
*higher in patients above 40 years of age (25-7 per cent) 
than in younger patients (5:9 per cent). 


11. Cardiovascular disease 

In 558 patients without cardiovascular disease there 
were 55 (10 per cent) postoperative pulmonary 
complications, while in 105 patients with cardio- 
vascular disease there were 11 (11 per cent) pulmonary 
complications. The difference is not statistically 
significant. 


Discussion 

The incidence of postoperative pulmonary complica- 
tions reported in the literature varies widely from 1 
per cent (Howe and Mozden, 1963) to 40 per cent 
(Bain, 1957), depending on whether the complications 
relate only to massive atelectasis and pneumonia or 
whether they include the mildest tracheobronchitis 
and gnall segmental atelectasis. Using essentially the 
same clinical criteria of diagnosis our incidence of 
10 per'cent after all operations appears to be of the 
e a 


Table VI: RACIAL DISTRIBUTION OF PULMONARY 
COMPLICATIONS 


No. of No. of 
Race cases complications 
Chinese 439 42 
Indians, Pakistanis, 120 13 
Ceylonese 
Malays 78 8 
Orang Asli (natives) 16 2 
Eurasians 4 l 
Caucasians 6 0 





Table VII: INCIDENCE OF PULMONARY 
COMPLICATIONS IN RELATION TO WEIGHT IN 
ADULTS (18 YEARS AND ABOVE) 


Cases Complications 

No. Per cent No. Per cent 
Underweight 216 41:0 27 12:4 
Desirable weight* 269 51-4 22 8 2 
Overweight 1 40 76 4 10-0 


* Desirable weight based on Statistical Bulletin of the Metro- 
politan Life Insurance Company (1959) and Documenta Geigy 
Scientific Table (1970). 


Table VIII: INCIDENCE OF PULMONARY 


COMPLICATIONS IN RELATION TO WEIGHT 
IN CHILDREN (17 YEARS AND BELOW)* 
No. of Complications 
Operations No. Per cent 
Below percentile 10 80 10 12-5 
Percentile 10-90 54 3 5:5 
Greater than percentile 10 4 — — 


* Standard from Heimendinger (1964) and Documenta Geigy 
Scientific Table (1970). 


Table IX: INCIDENCE OF PULMONARY 
COMPLICATIONS IN RELATION TO SMOKING 


Smokers Non-smokers 
Complications Complications 
Sex No. No. Percent No. No Percent 
Males 209 29 139 161 11 6:8 
Females: |.42 e — Qe Am Heo NU 
Total 221 29 13:2 304 24 79 


same order as the incidence of 8:9 and 6-2 per cent 
reported by King (1933) and Wightman (1968). 

We found that patients ın each of the three major 
racial groups in Malaysia were equally prone to 
postoperative pulmonary complications. Some of the 
major contributory factors were similar to those 
incriminated in other studies, e.g., smoking, upper 
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abdominal surgery, especially emergency gastro- 
duodenal and biliary tract surgery, chronic respiratory 
tract disease, duration of operation, age above 40. 
However, we noted three locally operative factors 
which probably counteracted any favourable influence 
that the high humidity of the ambient atmosphere 
might have had on the incidence of pulmonary com- 
plications. These were a longer period of nasogastric 
aspiration, a higher incidence of chronic respiratory 
disease than had been previously appreciated (Scott 
et al., 1960) and a higher proportion of underweight 
patients. 

We have found that our patients frequently require 
a longer period of nasogastric suction than is the 
current trend in Western surgical practice. Even after 
the simplest abdominal and retroperitoneal opera- 
tions, partial or complete ileus persists for some time 
and it is our standard practice to maintain naso- 
gastric aspiration for at least 48 hours. Our patients 
poorly tolerate the presence of the nasogastric tube 
and do not cough effectively when it is in place. 

Previous workers (Keating and Myles, 1957; Scott 
et al., 1960) had suggested that postoperative pul- 
monary complications are uncommon in the tropics 
because chronic bronchitis is rare. However, our 
studies showed that 14-6 per cent of our patients had 
evidence of chronic respiratory tract disease and in 
these patients the incidence of postoperative pul- 
monary complications was 30 per cent, as opposed to 
6:7 per cent in those without respiratory disease. 

While fortunately obesity was uncommon in our 
patients (7-6 per cent of 525 adults) a high proportion 
(41 per cent) of the patients were underweight (Table 
VII) and in these the incidence of postoperative 
pulmonary complications was significantly higher. 
]t has been shown that the lung volumes of healthy 
Singapore Chinese are lower than those of Caucasians 
even after correction for height and weight (Da 
Costa, 1971). It would be reasonable, therefore, to 
expect that there would be a further reduction in the 
vital capacity in underweight patients, and it has 
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previously been shown (Lassen, 1938; Bain, 1957) 

that reduction in preoperative vital capacity leads to a 

higher incidence of postoperative pulmonary com- 

plications. 2 

As most of our patients were from the loxver inco 
group, in a high proportion of them underweight was 
accompanied by a poorer general, condition aad 
under-nutrition. These factors would also help explain 
the significantly higher incidence of postoperative 
complications in this group. 
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«Insensible water loss in surgical patients* 


C. D. BAUMBER AND R. G. CLARK} 


SUMMARY 

Insensible watér loss has been studied before, during 
and after, abdominal surgery of moderate severity. It 
has been shown that if normal hydration is maintained 
there is no significant change in insensible water loss. 
Patients who become relatively dehydrated have a 
significant fall in insensible water loss but there is no 
evidence thut this is detrimental to their postoperative 
progress. 


MucH of the research work on postoperative meta- 
bolism in recent years has been devoted to the 
investigation of fluid and electrolyte disturbances after 
operative trauma (Le Quesne and Lewis, 1953; Shires 
et al, 1961). This has established that there is a 
disturbance of the water and salt metabolism, princi- 
pally by a reduction in the capacity of the kidneys to 
excrete water and sodium. This work has therefore 
been confined to examination of visible or sensible 
losses of water. Insensible water loss has received 
scant attention (Pacquin, 1958; Roe and Kinney, 
1964). Evidence from earlier work by this department 
(Hindmarsh and Clark, 1967) has suggested that 
insensible water loss may be influenced by the state 
of hydration after operation. We have studied insen- 
sible water loss before, during and after surgery in 
differing states of hydration, and we have found that 
postoperative insensible water loss is to some extent 
dependent upon the state of hydration of the patient. 


Mnterials and methods 


Measurement of insensible water loss 

Measurement of insensible weight loss was performed 
«laily by direct weighing over a period of 1 hour, this 
being performed at the same time of day in a resting 
state. The weighings were performed on a bed 
balance (Avery 32.N.81). With careful adjustment 
and regular maintenance a known weight placed on 
this bed balance could be read reliably to +5g. As 
the difference in total weight in 1 hour was only of the 
order of 50g this introduced an error of at least 
10 per cent in individual weighings. We had no choice 
in using a bed balance as we wished to make the 
measurements on postoperative patients, some having 
intravenous infusions. As early as 1933 Benedict 
drew attention to the fact that hygroscopic materials 
included in such weighing could give anomalous 
results. We could not exclude all hygroscopic materials 
but by using the patients’ own beds it would be reason- 
able to assume equilibrium with the environment 
pertained. 

Thg measurements were made while the patient was 
lying in bed with all the normal bedclothing in 
place. The change in weight which took place over 
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1 hour is assumed to represent the insensible water ^ 


loss and is expressed as ml/m? body surface area per 
hour+1 s.d. The statistics were worked out using 
Student's ¢ test adapted for small numbers. 


Patients studied 
In an initial study 6 fit male patients had insensible 
water loss measured over a period of 5 days in order to 
establish basal values under the conditions in the ward. 
Subsequently the insensible water loss of 14 male 
patients before, during and after operative treatment 
for chronic duodenal ulcer was studied. Metabolic 
studies were commenced on the day before surgery 
and continued for 9 days. The patients were randomly 


allocated to one of two equal groups. The first or , 


"dry' group of patients received only restricted but 
gradually increasing amounts of water by mouth over 
the first 5 postoperative days (Table I). The patients 
in the second or ‘wet’ group were allowed the same 
amount of water by mouth but in addition received 
2700 ml of intravenous fluid on each of the first 4 
postoperative days. Both groups drank an unrestricted 
but carefully measured volume of fluid on the pre- 
operative day and on the last 2 days of study and ate a 
normal ward diet, the water content of which was 
determined by the hospital dietitians. Body weight 
was recorded each morning 1n the fasting state. 

The ambient temperature and humidity together 
with the patients’ body temperature were monitored 
throughout the study. This investigation extended 
over a period of 6 months and it was a surprising 
finding that in an open ward using the same beds, 
temperature and humidity remained remarkably 
constant (Fig. 1). There was no significant difference 
between these factors for the two groups studied. 

A separate investigation was made of the insensible 
water loss during operation. Patients were weighed 
before going to the operating theatre and immediately 
on return to the ward, the interval often being as 
much as 3 hours. No patients received intravenous 
fluids during this time and careful correction was 
made for the weight of dressings, anaesthetic injections 
and any tissue removed at operation. Blood loss was 
determined by direct weighings of all the packs, and 
swabs before and after surgery. No correction was 
made for any losses on the surgical drapes. 


Results 

Insensible water loss for normal male subjects 

In the initial study we found that the mean insensible 
water loss of the 6 fit male patients studied under 
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Table I: MEAN ORAL AND INTRAVENOUS INTAKE AND URINE OUTPUT IN BOTH GROUPS . 
Day 
Group —1 0 I 3 4 5 6 7 Total 
‘Dry’ Oral intake 2694 218 32] 626 1151 1431 2239 2727 2377 13 784% 
Urine output 1581 428 777 808 839 799 973 827 1184 8218 ` 
‘Wet’ Oral intake 2020 142 363 480 822 1202 1820 2306 2853 12 008 
I.v. intake — 1200 2644 2747 2784 2600 — — — 11 955 
Urine output 1444 296 1974 2016 1574 2706 1340 1111 ° 1314 13 875 
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Fig. 1. Environmental factors for the patients studied. Day 0 
is the day of operation. 
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Fig. 2. Insensible water losses for the patients studied before, 
during and after operation *P « 0:001 
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Fig. 3. Weight elosses of the two groups of patients. 
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Fig. 4. Urine output of the patients studied. 


normal ward conditions was 1099+90 ml in each 
24-hour period. This is equivalent to 24:6 ml/m? hour-1 
or 0-62 ml/kg hour-!. 


Insensible water loss for operative patients 

a. Insensible water loss: There was no difference 
between the mean daily insensible water loss of the 
two groups of patients studied before operation. In 
the ‘wet’ group (patients given intravenous fluids in 
the immediate postoperative period) there was an 
apparent rise in the mean insensible water loss from 
25-3 ml/m* hour-! preoperatively to 32+5 ml/m! 
hour-! on the first postoperative day (Fig. 2). This did 
not occur in all the patients and is not statistically» 
significant. On the subsequent days the insensible 
water losses were close to the preoperative levels. 

In the ‘dry’ group of patients (those on a restricted 
fluid intake postoperatively) the insensible water losses 
fell progressively from a preoperative value of 
25+4 ml/m* hour^ to 15 r2 ml/m? hour-! by the 
second and third postoperative days. The difference 
between insensible water loss on the second and 
third days and the preoperative values is highly 
significant (P 0:001). The difference between the two 
groups on days 2 and 3 was of a similar statistical 
significance. | 
b. Postoperative weight: In the 'wet' group body 
weight decreased by 2 kg over the 8 postoperative 
days studied (Fig. 3). The ‘dry’ group lost significantly 
more weight in the first 4 postoperative days, losing - 
5 kg (P <0-01) up to the point when fluid restriction 
was ended. On the fifth to eighth days when, fluid 
intake in the two groups was identical the ‘dry’ group 
gained weight so that at the end of the period of 
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* study there was no significant difference between the 
weight losses of the two groups. 

c. Urine output: After the customary oliguria on the 
day of surgery the *wet' group of patients had a normal 
.*urine output in the postoperative period (Fig. 4). On 
Postoperative days 1-4 the ‘dry’ group of patients 
had a mean urine output of 800+ 200 ml/day and this 
is significantly fess than the 2100+ 800 ml of the ‘wet’ 
group (P«0-01) On the second and third post- 
operative days*when urine output was the lowest some 
of the 'dry' group of patients complained of marked 
thirst. 


Insensible water loss in the operating theatre 

All 14 patients having surgery were treated in an 
identicai mmnner until they returned to the ward after 
operation. The results of insensible water loss in the 
operating theatre have therefore been grouped 
together in Table IJ. The mean weight loss during 
operation was 580 g, and 250 g was accounted for by 
blood loss. The remaining 330 g represents insensible 
water loss, which is more than double the rate of loss 
measured under normal ward conditions. All of these 
patients were premedicated with atropine and at no 
time was visible sweating noticed. 


Table II: MEAN WEIGHT LOSSES IN THE OPERATING 
THEATRE 


Total weight-loss (g) 280 
Measured blood-loss (g) 250 
Unaccountable weight-loss (g) 330 
Time between weighings (hr) 2-9 


Therefore estimated insensible water loss is 1:65 ml/kg body 
weight hour~* or 65-5 ml/m* surface area hour-!. 


Discussion 

The reason for the scarcity of work on insensible 
water loss in surgical patients is undoubtedly attri- 
butable to the difficulty of measurement. In addition 
to the time-consuming direct-weighing method on 
which our results are based we also calculated 
insensible losses from a careful water balance. The 
«fluid balance data were compiled after careful prepara- 
tion. All volumes of fluid intake and output were 
measured both at the bedside by nursing staff and by 
the organizer of the trial on a 24-hour basis. Despite 
this, daily errors in fluid balance did occur, particu- 
larly on days of high fluid intake when a combination 
of both oral and intravenous fluids was being ad- 
ministered. The overall figures for the two methods 
for the 156 patient days studied were identical. We 
had some initial success in measuring insensible water 
loss using the hydrogen isotope, tritium, but found 
this to be inaccurate over a 9-day period of study in 
the context of rapidly changing total body water. The 
only accurate method on a daily basis would seem 
to be direct weighing. 

Insensible weight loss consists of two components. 
There is the insensible water which is lost from the 
body surfaces and also there is the difference between 
the weight of the oxygen inspired and the weight of the 
carbon dioxide expired. As the weight loss between 
the inspired and expired gases represents less than 
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Insensible water loss 


one-tenth of the total insensible weight loss 1t has been 
ignored in this study, as suggested by Roe and 
Kinney (1964). True insensible water loss consists of 
three components, that in the respired air, that 
which is lost by diffusion through the skin and thirdly 
that which is lost by active sweating. The greater part 
of insensible water loss is via the sweat glands (Kuno, 
1934; Trolle, 1937). 

Normal daily insensible water loss has been shown 
by Trolle (1937), Pacquin (1958), and Roe and 
Kinney (1964) to be in the region of 1000 ml or 
30 ml/m* hour-?. Our finding of a mean daily insensible 
water loss of 1100 ml or 24:6 ml/m?* hour~: is very close 
to this. 

Coller and Maddock (1932) and Elebute (1969) 
recorded increases in insensible water loss after opera- 
tion of between two- and fivefold in surgically sick 
patients, both of these studies having been done in 
warmer climates. Pacquin (1958) also found levels of 
twice the basal values in patients having total cystec- 
tomy who were on high fluid intakes in excess of 
4000 ml/day. We have found no significant increase 
in insensible water loss in our patients who were fully 
hydrated during the postoperative period, and have 
in fact demonstrated a significant reduction in 
insensible water loss in the patients who were on a 
restricted fluid intake. At the time when insensible 
water loss was reduced the affected patients com- 
plained of thirst and lost more weight than the group 
given a normal fluid régime. It therefore does not 
appear that a change in insensible water loss is an 
obligatory part of the metabolic response to surgery. 
The change which we have detected is a reduction in 
the total water loss which is more likely to be an 
effect of the state of hydration of the patient. Fasciola 
(1969) bas demonstrated that injection of antidiuretie 
hormone into the human forearm reduces insensible 
water loss. In a study which is analogous to the 
present work Leithead and Pallister (1960) found that 
in unacclimatized troops in Bahrein, voluntary restric- 
tion of fluid intake reduced insensible water loss during 
normal activity. It may well be that this mechanism 
is the one which is present in our ‘dry’ group. 

Insensible water loss is increased during the peried 
of operation to more than twice the basal levels which 
represents an increased total loss of approximately 
200 ml, which is small when viewed against a total 
body water of 50 litres. Kragelund (1971) found fluid 
losses of 364 ml during similar procedures but he was 
unable to make any estimate of evaporative losses. It 
seems likely that the increased insensible water losses 
are from the large surfaces of exposed viscera and 
therefore the intra-operative fluid loss of 1060 ml 
which has been suggested by Coller and Maddock 
(1932) is an overestimate for abdominal operations of 
moderate severity under modern conditions. 

As far as could be judged clinically, each group of 
patients did equally well, none having any serious 
complications. Although the ‘dry’ group of patients 
complained of thirst they did not have the incon- 
venience, discomfort or hazard of an intravenous 
infusion. It has previously been reported (Hindmarsh 
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and Clark, 1967) that fluid restriction produces a 
catabolic response which is measurably greater than 
in patients who are fully hydrated, but the difference 
is small. Our ‘wet’ group of patients had some initial 
postoperative sodium retention but this was not of 
sufficient magnitude to constitute a risk, even in 
patients with cardiovascular disease. 

We would suggest that the body's homeostatic 
~ mechanisms are well capable of coping with a reduced 
fluid intake ın the postoperative period and that one 
of the compensatory effects is a reduction in insensible 
water loss. This is unlikely to be part of the metabolic 
response to operation but more likely to be a direct 
effect of dehydration. Management of patients with 
restricted oral fluids following vagotomy and pyloro- 
plasty is a satisfactory and safe alternative to the more 
usual intravenous régime. 
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Preoperative pulmonary evaluation of surgical patients 


using the vitalograph 


M. APPLEBERG, L. GORDON AND L. P. FATTI* 


SUMMARY $ 

A prospective study of 100 patients was undertaken in 
order to assess whether or not, in apparently normal 
clinical subjects undergoing surgery, postoperative pul- 
monary complications could be predicted by the use of 
simple preoperative pulmonary function tests obtained 
by the use of the vitalograph. 

We have found, using a multiple statistical regression 
technique, that the addition of the vitalograph signi- 
ficantly increases the ability to predict postoperative 
pulmonary complications. 


PULMONARY complications following surgery continue 
to be a major cause of morbidity and death (Leading 
Article, 1968). Routine clinical evaluation and physical 
examination, chest radiography, electrocardiography 
and other laboratory investigations are usually 
sufficient to document and to isolate preoperatively 
the ‘poor risk’ patient. These patients can then benefit 
significantly by a vigorous preoperative programme 
of chest physiotherapy. 

Mild or moderate pulmonary disease of sufficient 
severity to influence the postoperative course may, 
however, be completely overlooked in the routine 
preoperative clinical assessment of surgical patients. 
Diament and Palmer (1967) were able to show, using 
the vitalograph, that 35 per cent of all patients having 
elective operations have unequivocal evidence of 
increased airways resistance, although only a small 
percentage of this group were symptomatic. 

In order to determine whether a correlation exists 
between abnormal preoperative pulmonary function 
tests obtained using the vitalograph and postoperative 
pulmonary complications in apparently clinically 
normal subjects a prospective trial was undertaken. 


Patients and methods 

One hundred consecutive cases submitted to elective 
surgery under general anaesthesia were used. Only 
patients who on routine clinical and radiological 
assessment were thought to be standard respiratory 
risks were included. Patients requiring special investi- 
gatibn or management of their respiratory pathology 
were excluded. 

A forced expiratory spirogram was obtained the 
day before surgery using the vitalograph. At least two 
trial runs, with an interval between each, were 
attempted before the actual recording. Recordings 
were all made at room temperature and with the 
patient standing. The following lung volumes were 
calculated: 

1. Forced vital capacity (FVC). 

2. Forced expiratory volume in 1 second (FEV,). 


"3 


3. FEV, as a percentage of the FVC. 
4. Forced expiratory flow rate between 0:2 and 
1:2 litres (FEF 0-2-1-2 litres). 

5. Forced mid-expiratory flow between 25 and 75 

per cent of the FYC (FMEF 25-75 per cent). 

Heights and weights were recorded preoperatively. 
The data of Kory et al. (1961) quoted in Lung Function 
Testing (Garbe and McDonnell, 1964) were used as 
the reference data for normal. 

The following respiratory complications were noted 
clinically and confirmed radiologically and/or bacterio- 
logically; atelectasis, pneumonia, exacerbation of 
bronchitis and fever with purulent sputum. There 
were no cases of respiratory failure or death due to 
pulmonary complications. 


Results 
Fourteen patients (14 per cent) suffered one or more 
postoperative respiratory complications. Seven of 
these patients (50 per cent) developed atelectasis, 5 
(36 per cent) developed pneumonia and 2 (14 per 
cent) had both atelectasis and pneumonia. There were 
no deaths in this series. 

The mean age in the group with complications was 
61-9 years, whereas in the group without complications 
it was 48 years. 


In the group with complications 57:1 per cent" 


(8 patients) were non-smokers and 28-6 per cent 
(4 patients) were active smokers, whereas in the group 
without complications 55:8 per cent (48 patients) 
were non-smokers and 36 per cent were active 
smokers (Table I). 

Fifty per cent of the patients with respiratory 
complications postoperatively had upper abdominal 
incisions, whereas only 17-4 per cent in the group 
without complications had upper abdominal incisions 
(Table II). 

The mean duration of the operative procedures in 
the two groups did not differ significantly, being 1:8 
and 1-4 hours in the group with and without com- 
plications respectively. 

Abnormal vitalograph results are shown in Table 
III. An abnormality in the FEV, expressed ag a 
percentage of the FYC was seen in 57:1 per cent of 
cases in the group with complications as opposed to 
8:2 per cent in the group without complications. 
Similarly, an abnormal FMEF 25-75 per cent was 
seen in 92-9 per cent of the group with complications 
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Table 1: INCIDENCE OF SMOKING IN THE GROUPS 
WITH AND WITHOUT POSTOPERATIVE RESPIRA- 
TORY COMPLICATIONS 





Complications No complications 
No. Per oent No. Per cent 
Non-smokers 8 57:1 48 55:8 
Active smokers 4 28-6 31 36 
Past history of 2 14-2 7 8:1 
smoking 





Table II: TYPE OF INCISION IN THE GROUPS WITH 
AND WITHOUT POSTOPERATIVE RESPIRATORY 
COMPLICATIONS 


Complications No complications 


Type of incision No. Per cent No. Per cent 
Upper abdominal 7 50 15 17:4 
Lower abdominal 3 21:4 22 25-6 
Neck 1 712 8 9:3 
Peripheral 3 214 18 20-9 
Other 23 26:7 





Table III: ABNORMAL VITALOGRAPH RESULTS IN 
THE GROUPS WITH AND WITHOUT POSTOPERATIVE 
RESPIRATORY COMPLICATIONS 


Sind Complications -No complications . 
result No. Per cent No. Per cent 
FVC 12 85-7 64 74-4 
FEV 12 85.7 64 74-4 
FVC/FEV, 8 57.1 7 8-2 
FEF 0-2-1-2 litres 10 71:4 55 63.9 
FMEF 25-75 13 92-9 48 55:8 
per cent 
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Fig. 1. Prediction excluding the vitalograph measurements. 
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Fig. 2. Prediction including the vitalograph measurements. 


Á 
whereas it was incre in only' 55:8 per cent of* s 
patients in the group wıth no complications. 

No significant difference was observed in the 
readings obtained for the FYC, FEV, and the FEF 
0-2-1:2 litres between the two groups. E 

In interpreting these results it becante apparent ' 
that the analysis of single variables may lead to invalid 
conclusions as the correlations between multiple 
variables are not taken into account. In order to 
overcome this difficulty a multiple statistical regres- 
sion approach was applied to the available data. 


Statistical analysis 
A multiple regression model was fitted to the data, 
with 


_ f 1. No complications," 
ix ^ Complications, 


as the dependent variable, and the variables in Tables 
IV, V and VI as predictors. A stepwise regression 
program was used and was run on the Witwatersrand 
University IBM 360 computer. Two models were 
fitted, the first excluding the vitalograph measure- 
ments and the second including them, so as to assess 
the increased predictive value of the vitalograph in 
predicting postoperative complications. The effect of 
including the vitalograph measurements was found 
to be highly significant, the multiple correlation 
coefficient being increased from 0:387 to 0-578. 

Using the fitted regression line for model 1 (i.e., 
excluding the vitalograph measurements), the pre-' 
dicted values were calculated for each of the 86 
patients who did not develop complications and for 
the 14 who did, and cumulative relative frequency 
diagrams were plotted in each case (Fig. 1). The same 
was then done using model 2, i.e. including the vitalo- 
graph measurements (Fig. 2). 


Discussion 

From Figs.1 and 2 it is possible to estimate (on the 
basis of the sample) the effectiveness of using the 
regression models for predicting which patients are 
‘poor risks’ and recommending them for tbe pre- 
operative programme of chest physiotherapy. 

For example, if we had wanted to detect 90 per cent 
of the patients who did, in fact, develop postoperative 
complications, using model 1 a predicted score of 
1:13 and above should have been used. This would, 
however, also have included 46 per cent of the 
patients who did not develop complications, so that 
out of a total of 52 patients (out of the 100 patients in 
this study) who would have been recommendes for 
the preoperative treatment, 39 would not have needed 
it. However, only 1 of the 14 patients who did develop, 
complications would have been missed. 

In contrast, using model 2 as predictor a predicted 
score of 1-25 and above should have been used for 
the same (90 per cent) detection rate, and this would. 
have meant that only 17 per cent of the patients 
who did not develop complications, i.e. 15 patients, 
would have been given unnecessary preofferative 
treatment. ‘ 


N e 
, Stein et al. (1962) have demonstrated that simple 
preoperative pulmonary function tests can be helpful 
in the selection of a particular group of patients 
with subclinical pulmonary disease in whom the need 
for pre- and postoperative prophylactic measures 
would otherwise not have been anticipated. In addi- 
tion, Stein and Cassara (1970) showed that when the 
patients in this group were treated pre- and post- 
operatively by cessation of smoking, bronchodilator 
drugs, antibiotits, humuidification of inspired gases, 
postural drainage qnd chest physiotherapy a 


Table IV: COEFFICIENT IN REGRESSION FOR 
DIFFERENT PREDICTOR VARIABLES 


"M Coefficient in 
regression 

Predictor variables Model 1 Model 2 
X, = age 0:0043 — 
X, = 1/0 smoker/not — 0-2164 
X, = 1/0 cigarettes/not — — 
X, = 1/0 pipe/not — — 
X, = number of cigarettes per day — 0 0064 
X, — duration of operation (hr) — — 
X; — 1/2 male/female — -— 
X, = surface area — — 0:0723 


Blank values indicate that the variables did not contribute 
significantly to the regression. 


Table V: COEFFICIENT IN REGRESSION FOR 
THE PREDICTOR VARIABLES REFERRING 
TO THE INCISION 


Coefficient in 
Predictor vanables for eee 
the incision Model 1 Model 2 
X, = 1/0 face/not —0-1745 — 
X1. — 1/0 neck or thyroid/not — — 
X,,= 1/0 upper abdomen/not 0:1616 0:1668 
Xa = 1/0 lower abdomen/not — — 
X13 = 1/0 peripheral/not — — 
X= 1/0 back/not —0-1755 — 0:1699 
X5 — 1/0 breast/not — 0-1279 —0 0977 


Xi. = 1/0 chest/not — — 





Blank values indicate that the variables did not contribute 
signiflcantly to the regression. 


Table VI: COEFFICIENT IN REGRESSION FOR 
THE PREDICTOR VARIABLES REFERRING 
TO THE VITALOGRAPH RESULTS 


Coefficient in 
Predictor variables for the zen 
vitalograph Model 1 Model 2 

X, € FEV, observed/predicted = p= 
normal 

Xs = FYC observed/predicted — -— 
normal 

X, = FEF 0-1-1-2 litres ob- — == 
served/predicted lower level 

X = FMEF 25-75 per cent — = 
observed/predicted lower level 

Regression constant 0-9226 — 0:2379 


Blank values indicate that the variables did not contribute 
significantty to the regression. 


Preoperative pulmonary evaluation — 


Statistically significant reduction in postoperative 
morbidity and mortality due to chest complica- 
tions could be effected. 

We have confirmed that the addition of the vitalo- 
graph to the preoperative assessment significantly 
increases the ability to predict postoperative pul- 
monary complications. 

An analysis of the contribution of individual 
predictors as outlined in model 2 (Tables IV, V, VI) 
has shown that the most significant predictor using 
the vitalograph result was the ratio of FVC to FEV, 
(t = 4-64, 92d.f). This was followed by upper 
abdominal incisions (f = 2-25), active smoking (t = 
2:20) and the FYC (t = 2-10). It was notable that the 
FMEF 25-75 per cent was found not to be a significant 
predictor (f= 0-41). Stein and Cassara (1970), 
however, found the FMEF 25-75 per cent to be the 
best predictor but they did not correlate the other 
variables in their study with this result. Cowie (1972) 
has also commented on the sensitivity of this index. 

It should be noted that these conclusions are based 
on a relatively small sample of 100 patients, of whom 
only 14 developed postoperative pulmonary complica- 
tions. A much larger sample would be required to 
obtain sufficiently reliable parameter estimates. Using 
model 2 as outlined 28 patients would have been given 
preoperative chest physiotherapy, and although this 
would have probably prevented pulmonary compli- 
cations in 13 cases (46 per cent), 15 (54 per cent) 
would have been given unnecessary therapy and thus 
unnecessary preoperative hospitalization. 
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The metabolic.response to abdominal surgery a . 


in a tropical environment" 


_ E. A. ELEBUTEt 


SUMMARY 

Nitrogen balance studies were conducted in 17 adult 
male Nigerian patients. All the patients had vagotomy 
and a drainage operation for chronic duodenal ulcera- 
tion. In 9 patients the postoperative regimen employed 
was the intravenous administration of isotonic dextrose 
and dextrose—saline solutions, while the remaining 8 
patients had intravenous supplements of nitrogen and 
calories in the form of amino acids and 50 per cent 
dextrose respectively. Detailed records of ward 
temperature and humidity were obtained during the 
studies. 

A significantly increased amount of urinary nitrogen 
which showed no correlation with either nitrogen or 
calorie intake indicated increased catabolism of endo- 
genous protein in the immediate postoperative period. 
The negative nitrogen balance which results from this 
response can be abolished by increased intake of 
nitrogen and calories, but the level of intake required 
is much higher in the early than in the late postoperative 
period. A significant negative correlation of maximum 
air temperature with the deviations of nitrogen balance 
from the nitrogen balance[nitrogen intake regression 
line indicates that in the humid climate of Lagos higher 
environmental temperatures may increase the extent 
of the catabolic response. It is possible that in a hot 


' humid environment higher temperatures add to the 


stress of an abdominal operation. 

Comparison of the results of this study with results 
obtained in a similar study in Newcastle (Spivey and 
Johnston, 1972) shows that in permanent inhabitants 
of a tropical area of the world abdominal surgery of 
moderate severity produces a metabolic response of 
similar magnitude to that observed in a temperate part 
bf the world. 


MODERATE to severe trauma is followed by increased 
catabolism of endogenous protein which is manifested 
by a rise in the urinary excretion of nitrogen (Cuth- 
bertson, 1930). Although the exact nature of this 
metabolic response to injury is still unclear, several 
factors have been shown to influence its magnitude. 
The response is absent or diminished when injury is 
preceded by protein under-nutrition (Munro and 
Cuthbertson, 1943; Cairnie et al., 1957). Recently it 
has been shown that an environmental temperature of 
30°C markedly reduces or prevents the metabolic 
response to burns (Caldwell, 1962; Barr et al., 1968; 
Davies et al., 1969) and to fractures of long bones 
(Cuthbertson et al., 1968; Tilstone and Cuthbertson, 
1970; Cuthbertson et al, 1972), but Spivey and 
Johnston (1972) have failed to show any reduction of 
nitrogen, less after elective gastro-intestinal surgery 


when their patients were nursed at ‘a high ambient 
temperature. These findings raise questions, about the 
extent of the response in inhabitants of tropical areas 
where the environmental temperature is high all the 
year. Àn investigation was therefore planned to study 
the metabolic response to surgical trauma in Nigerians 
living in Lagos. us 

For this study vagotomy (with a drainage procedure) 
was selected as a model of surgical trauma of moderate 
severity. Although the metabolic effect of uncompli- 
cated elective abdominal surgery has been found to be 
slight (Kinney et al., 1970) this model has the advan- 
tage that it has been studied by other investigators 
(Spivey and Johnston, 1972), and it was hoped that 
its use in this study would help to evaluate the extent 
of the metabolic response to moderate trauma in the 
tropics as compared with the temperate regions of the 
world. Some workers believe that the negative 
nitrogen balance after an injury, particularly a gastro- 
intestinal operation of moderate severity, is due to 
decreased food intake (Abbott and Albertsen, 1963; | 
Dudley, 1968). However, it has been shown (Wilkinson 
et al., 1950) that the magnitude and the pattern of the 
excess urinary excretion of nitrogen after abdominal 
surgery are different from those produced by starva- 
tion. In order to identify any obligatory catabolic 
response as distinct from the effect of starvation some 
of the patients studied were given high intakes of 
calories and nitrogen in the postoperative period. 


Materials and methods 

Seventeen male patients aged 21-60 years were 
studied. Nearly all the patients were young adults, 
only 2 being older than 40 years. They were all well 
nourished and of average weight by standards 
recently established for Nigerians living in Lagos 
(Johnson, 1970), and none of them had any obvious 
abnormalities of the urinary system. All the patients 
had vagotomy and a drainage procedure for chronic 
duodenal ulcer. Every patient had an uncomplicated 
postoperative recovery and convalescence. 

Nine patients were managed according to the ysual 
routine employed at Lagos University Teaching 
Hospital, namely nasogastric suction and intravenous 
administration of isotonic dextrose or dextrose—: 
saline solution for the first 3-6 postoperative days 
with gradual resumption of oral feeding as dictated 
by the absence of abdominal distension and 
the return of bowel sounds. Eight patients had: 


* Presented to the Surgical Research Society, July, 1973. 
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" supplementation of this regimen with high intakes 
of calories and nitrogen in the form of intravenous 
infusions of S0 per cent dextrose and Trophysan 
(Servier - Laboratories Ltd., Harrow, Middlesex) 
Which contains per litre 80 g of amino acids and 98 g 
A sorbitol together with small quantities of minerals 
and vitamins. The amount of such supplementation 


varied from oné patient to another, but the ratio of 


nitrogen to calorie intake was kept as near as possible 
to 1 g of nitrogèn to 200 calories. 

The amounts of nitgogen and calorie intakes during 
oral feeding were established directly rather than 
from tables, since complete tables of the constituents 
of Nigerian foodstuffs are not available. The amounts 
of various foodstuffs constituting a meal were weighed 
separately and the amounts not eaten by the patient 
were also weighed. The foodstuffs were then mixed 
in the proportion in which they had been eaten by 
the patient and homogenized in a Waring blendor. 
A sample of the homogenate was dried to constant 
weight in a desiccator. The nitrogen content of the 
dried sample was estimated by the micro-Kjeldahl 
method, and its fat content by extraction with ether, 
ethanol and acetone. The residue obtained after the 
fat extraction was digested with concentrated sul- 
phuric acid to determine its crude fibre content, and 
the carbohydrate content of the food sample was 
estimated by difference. Calorie intake was then 
calculated by multiplying the protein, carbohydrate 
and fat contents by the factors 41, 4:1 and 9:3 
respectively. In later studies the caloric value of the 
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Metabolic response to surgery 


dried homogenate was determined directly with the 
aid of a Ballistic Bomb Calorimeter (Gallenkamp 
London). 

All the balance studies were commenced on the das 
before operation and continued for 8 days postopera 
tively. Each 24-hour period of study started at R a.i 
(local time); just before 8 a.m. the patient voided the 
urine in his bladder and was weighed naked. In 
later studies the patient's weight was monitored wit! 
an in-bed weighing scale (Potter Bed Balance, James 
Addison Potter, West Hartford, Connecticut) which 
had a sensitivity of 25 g. Urinary nitrogen for eac} 
24-hour period as well as the nitrogen content of 
faeces passed during the period was measured bv the 
micro-Kjeldahl technique. In calculating the dai 
nitrogen balance no correction was made for nitrogen 
loss in sweat since it has been shown that in ful! 
adapted inhabitants of the tropics the nitrogen co! 
centration of sweat is low and the total loss of nitrogen 
through this route is negligible (Ashworth and 
Harrower, 1967). 

During most of the studies detailed records wei 
taken of weather variables measured with instruments 
placed inside the ward. From an autographic thermo- 
meter (Bimetallic Thermograph Mk 3, Short 
Mason, London) and an autographic hydrograph 
(Hair Hydrograph, Wilson, Warden & Co. Ltd 
London) the daily range of temperature and relative 
humidity was recorded. Daily maximum and 
minimum temperatures were also recorded 
maximum and minimum glass thermometers 
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patients. one receiving routine intravenous infusion of isotonic 


dextrose and dextrose-saline (patient A) and the other receiving supplements of intravenous 


amino acids and 50 per cent dextrose (patient B). 
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The results of these nitrogen balance studies were 
all expressed in terms of kg of body-weight and 
analysed according to two standard methods. Using 
the method of Tilstone and Cuthbertson (1970) the 
metabolic response was assessed by calculating the 
difference between the urine nitrogen and the nitrogen 
intake, the intake of day | being subtracted from the 
excretion of day 2, etc. The mean daily values of 
urinary nitrogen and of the difference between urinary 
nitrogen and nitrogen intake for postoperative days 
1-3 were compared with the mean values for days 
5-7 by Student's ¢ test, using the method of paired 
sampling. Correlation coefficients were also calculated 
between the mean daily urinary nitrogen and the 
mean daily nitrogen. or calorie intake for the two 
3-day periods. 

The second method of analysis employed was that 
of Spivey and Johnston (1972). The mean intake of 
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‘ig. 2. Comparison of the first 3 postoperative days with days 
5-7: urinary nitrogen and excess nitrogen excretion (1.€., 
difference between urinary nitrogen and nitrogen intake) are 
significantly higher in the early than in the later postoperative 
period. 


nitrogen mgm/kg./day 
e rereana | amenan § 










o 
89 160 240 e 326 
LÀ 
nas 
i rx 0-898 
P«9.001 


Nitrogen balance megm'ekg.edaoy 
e 
ih 
o 
i 


~240~ 


Fig. 3. Regression analyses of the mean daily intakes of nitrogen 


daily nitroger balance in the first 3 postoperative days. 
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rd 
m , m 
calories or nitrogen for each 3-day period was plotted. 
against the corresponding mean daily nitrogen 
balance, and the linear regression coefficient apd 
constant as well as the correlation coeffictent were 


- ' * 
calculated. In order to reveal any influence that, 


weather variables may have on the extent of the 
metabolic response the deviations of nitrogen balapce 
from the regression line on nitrogen'or calorie intake 
were measured and, taking the sign of the deviation 
into account, regressed against various weather 
variables. ê Ua 

All statistical calculations were carried out with the 
aid of an IBM 1620 computer. The level of significance 
of correlation coefficients was read from the Statistical 
Tables of Fisher and Yates (1963). 


Results 

Charts of the balance studies on 2 patients, one typical 
of the group who had the routine intravenous regimen 
and the other of the group who had parenteral nitrogen 
and calorie supplements, are shown in Fig. |. 

The mean daily urinary nitrogen and mean daily 
excess nitrogen excretion (i.e. urinary nitrogen minus 
nitrogen intake) for all the 17 patients studied were 
239-4 - 21-7 (s.e.) mg/kg day ! and 151-5 - 16:5 mg/kg 
day ' respectively for the first 3 postoperative days, 
while the values for days 5-7 were 1755+139 mg/kg 


days 5-7 were statistically significant (Fig. 2). There 
was no significant correlation between urinary nitro- 
gen and either nitrogen intake or calorie intake 
(Table I). 

Complete records of weather variables were taken 
during the studies on 14 patients, 6 of whom had the 
routine regimen and 8 the supplemented regimen. 
Figs. 3 and 4 show the regressions of nitrogen balance 
on nitrogen and calorie intakes on davs 1-3 and days 


analyses indicated that zero nitrogen balance would 
be achieved at a mean intake of 62-5 calories/kg day™? 
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, and 320 mg of nitrogen/kg day-! during the first 3 
postoperative days, and a mean intake of 26 calories/ 
kg day~! and 188 mg of nitrogen/kg day-! during days 
T. Fig. 5 shows the shift of the regression lines to 
the right in the immediate postoperative period. 

* Details of weather variables recorded during the 
first 3 postoperative days are presented in Table II. 
None of the weather variables correlated significantly 
with nitrogen balance. However, there was a statis- 
tically significant negative correlation of the maximum 
temperature and the,3-day temperature range with 
deviations from the regression line between nitrogen 
balance and nitrogen intake (Table III). The correla- 
tions of temperatures with deviations of nitrogen 


Table I: CORRELATIONS BETWEEN URINE NITROGEN 
AND NITROGEN AND CALORIE INTAKES 


Days 1-3 Days 5—7 

Correlation r P r P 
With nitrogen intake 0-428 > Ol 0:342 01 
With calorie intake 0-099 > 0-1 —0:224 0 
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balance from its regression line with calorie intake 
were not statistically significant. Also-none of the 
correlations with relative humidity was significant. 
Fig. 6 presents the regression line of the deviations 
from the nitrogen balance/nitrogen intake regression 
line on maximum temperature. It shows that the 
lower temperatures will tend to shift this line to the 
left and higher temperatures to the right. 


Discussion 

The results of this study show that in the hot humid 
environment of Lagos well-nourished adult Nigerian 
males excrete increased amounts of urinary nitrogen 
following surgical operations of moderate severity. The 
increased catabolism of protein takes place mainly 
in the first 3 days after surgery and becomes signifi- 
cantly reduced by days 5-7. Further evidence that 
the excess nitrogen excretion is from endogenous 
sources is the lack of statistically significant correla- 
tion between urinary nitrogen and nitrogen or calorie 
intake. Tilstone and Cuthbertson (1970) stated that 
when there is little contribution to urine nitrogen 
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Fig. 4. Regression analyses of the mean daily intakes of nitrogen and calories and the mean 


daily nitrogen balance during postoperative days 5—7. 
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Fig. 5. Comparison of regression analyses of nitrogen and calorie intakes and nitrogen balance 


during the early and late postoperative periods. 
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from endogenous sources significant positive correla- 
tion should: exist between urinary nitrogen and 
nitrogen intake and significant negative correlation 
between urinary nitrogen and calorie intake. In this 
study the correlation of urinary nitrogen with nitrogen 
intake during the two 3-day periods is positive but 
it is only in the second period that the correlation 
with calorie intake becomes negative. However, none 


` of these correlations is statistically significant. 


The regression of nitrogen balance on nitrogen 
intake or calorie intake shows that the negative 
nitrogen balance that follows abdominal surgery of 
moderate severity can be reduced or nullified by 
increasing the patient's intake of nitrogen and calories. 


Table II: WEATHER VARIABLES RECORDED DURING 
POSTOPERATIVE DAYS 1-3 


Variable Range 
Maximum temperature (°F) 80-4—90-0 
Three-day range of temperature (°F) 4:3-14-2 
Maximum relative humidity (per cent) 79-91 
Three-day range of relative humidity (per cent) 10-25 


Table III: CORRELATION BETWEEN AIR TEMPERA- 
TURE AND DEVIATIONS OF NITROGEN BALANCE 
FROM ITS REGRESSION LINE WITH NITROGEN AND 
CALORIE INTAKES 


Regression 
Calorie 
Temperature N, intake intake 
Maximum (°F) —(-628* — 0-335 
Range (°F) —0-542** — 0:250 
* P< 0:02. 
** P005. 
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Fig. 6. Correlation of maximum air temperature with devia- 
tions of nitrogen balance from its regression line with nitrogen 
and calorie jntekes; there 1s a significant negative correlation. 
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However, the amount of supplement required in the . 
immediate postoperative period is much more than in 
the later period. The slope of the regression lines 
shown in Figs. 3 and 4 indicates that while’a 60-kg, 
man requires daily about 19 g of nitrogen and 38 
calories to obtain zero balance in the first 3 post- 
operative days, approximately 11 g of nitrogen amd 
1600 calories per day will be adequate to prevent a 
negative balance during the later postoperative period. 

The amount of nitrogen intake required to abolish 
negative nitrogen balance in eur patients in the 
immediate postoperative period (320 mg/kg day—! of 
nitrogen) is not very different from the value measured 
by Spivey and Johnston (1972) during their studies at 
29 °C (296 mg/kg day-1), but is distinctly higher than 
their value for studies carried out at 24 "C273 mg/kg 
day-?). In fact, when the regression analysis of our data 
is compared with that of Spivey and Johnston it is 
found that our regression lines for the first 3 post- 
operative days fall within the 95 per cent confidence 
limits for their analysis of data obtained from patients 
nursed at 29°C and coincide with the lowest limit 
for the data obtained from their studies at 24 °C. 
The slight shift of our regression lines to the right of 
those of Spivey and Johnston may be related to 
differences in the degree of utilization of the amino- 
acid preparations used in the two studies (Johnston, 
1972). The results of the present study indicate that in 
permanent inhabitants of a tropical area of the world 
abdominal surgery of moderate severity produces a 
metabolic response of similar magnitude to that 
Observed in a temperate part of the world. 

The negative correlation of temperature with the 
deviations of nitrogen balance from the nitrogen 
balance/nitrogen intake regression line suggests that 
in the environment of Lagos higher temperatures 
will tend to increase the extent of the metabolic 
response to surgical trauma of moderate severity. It 
is possible that in the presence of high relative 
humidity values as obtained in Lagos a rise 
in temperature, particularly the maximum daily 
temperature, adds to the stress of an abdominal’ 
operation. 

The metabolic response to abdominal surgery is 
minor when compared with injuries such as closed 
fractures of the femur or severe burns (Kinney and 
others, 1970; Spivey and Johnston, 1972). Cuthbertson 
et al. (1972) have shown that a rise in environmental 
temperature from 20 to 30°C does not alter signifi- 
cantly the excess nitrogen excretion in patients with 
relatively less severe injuries, whilst 1t reduces sigryfi- 
cantly the nitrogen excretion of patients with very 
severe injuries. The similarity in the magnitude of the 
metabolic response to abdominal surgery in patients ' 
studied at 24 and 29 °C in Newcastle or between the 
patients studied in Newcastle and in Lagos may, 
therefore, be related to the relatively minor effect of 
this type of trauma. Studies of the effect of more ` 
severe injuries in a tropical environment are required 
to obtain a better understanding of the influenag of a 
tropical environment on the metabolic response to 
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Laminectomy in paraplegia due to infective spondylosis 
H. B. S. KEMP, J. W. JACKSON AND N. C. SHAW* 


SUMMARY 

About 6 per cent of the patients with infectious diseases 
of the spine admitted to the Spinal Unit of the Royal 
National Orthopaedic Hospital have been previously 
submitted to laminectomy. The purpose of this paper is 
to re-emphasize the futility of this operation for para- 
plegia due to spinal infection. Exceptions to this 
principle are described and methods of management are 
also considered. 


MÉNARD (1900) showed that laminectomy was of 
Iumited value in the treatment of Potts paraplegia. 
Girdlestone (1931), who was one of the few surgeons 
who advocated it, emphasized that concurrent 
grafting was indicated 'because caries undermined 
the stability of the spinal column'. Seddon (1935) 
showed that the role of laminectomy was limited. He 
stated categorically: “The operation may be of some 
value in certain rare forms of paraplegia, but as a 
routine procedure it is to be condemned.’ 

The only indication for laminectomy in patients 
with infection of the vertebrae is when there is 
paraplegia due to pressure from an extradural abscess 
arising from and limited to the posterior elements of 
a vertebra, that is, the pedicles, transverse processes, 
laminae and spinous process. An example of the 
successful management of one such lesion is described 
below. 


Case reports 

Case 1: A 31-year-old Nigerian male, who had arrived ın this 
country in 1965, presented in November, 1972, complaining of 
pain which had been present for 10 weeks. On examination 
there was tenderness over the mid-lumbar and sacral spinous 
processes and impaired tactile sensibility in both lower limbs 
below the level of LV1, with preservation of perianal sensibility 

There was marked weakness of all the muscles on the left except 
the ankle flexors. The reflexes were diminished and the plantars 
were equivocal. Sphincter tone was normal. There was no 
sexual dysfunction. 

He was admitted to a neurosurgical unit. Lumbar puncture 
revealed xanthochromic cerebrospinal fluid; the protein 
content was in excess of 1000 mg/100 ml. The ESR was 
12 mm/hour; 1 week later it was 33 mm/hour. The Mantoux 
test was positive at 1 in 5000. Radiographs showed destruction 
of the left apophysial joint between the second and third 
lumbar vertebrae Lumbar myelography showed a block at the 
level of the bony lesion, the upper limit being determined by 
cisternal myelography (Fig. 1). 

Five weeks after admission a Jaminectomy was performed 
at the level of the third lumbar vertebra. The affected apophysial 
joint was found to be replaced by caseous material and an 
extradural abscess was compressing the cord. Caseous material 
was removed and the abscess was decompressed At the end of 
the procedure the dura pulsated freely. Histological study of 
the material removed revealed tuberculous granulomatous 
tissue, and tubercule bacilli were isolated on culture. 

Two months postoperatively the ESR had fallen to 12 mm/ 
hour. Radiologically there was no progression of the disease. 
The spine [ereained stable. The patient was fitted with a 
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Gauvain brace and was allowed up prior to discharge. Three 
montbs postoperatively there was total moter recovery 
Radiographs taken 3 months postoperatively, utilizing the 
residual contrast medium, showed manimal indentation at the 
site of the previous block (Fig. 2). 


The following case histories illustrate problems 
that occur as a sequel to laminectomy for paraplegia 
caused by infection of vertebral bodies, and methods 
of management of these cases. À 


Case 2: A 38-year-old Pakıstanı male was admıtted to a neuro- 
surgical unit complaining of interscapular pain, stiffness and 
weakness of both lower limbs and pain in the fourth and fifth 
digits of the left hand. On examination he was febrile and ill. 
There was tenderness at the cervicothoracic junction. He 
exhibited a moderate spastic motor paraparesis with brisk 
reflexes and extensor plantar responses. Myelography showed 
a complete block at TV1-2, the appearances suggesting an 
extradural abscess. Laminectomy was performed on the day of 
admission from CV5 to TY1 and the extradural abscess was 
decompressed but not cleared (Fig. 3). There was complete 
destruction of the first thoracic lamina and pedicle on the left 
side and involvement of the body by the infective process. 

Ten days later the patient was transferred to the Royal 
National Orthopaedic Hospital. Lateral tomography confirmed 
that there was destruction of the pedicle of the first thoracic 
vertebra and that the laminectomy had involved removal of the 
articular facets from CV5 to TV1, leaving the cervicothoracic 
spine unstable. Accordingly the patient was treated by skull 
traction in a plaster bed until the paraplegia had recovered. 
The cervical spine was then re-explored posteriorly. Drill holes 
were made bilaterally into the residual pedicles using a dental 
drill. Two tibial cortical grafts were attached laterally with wire 
to bridge the gap and cancellous chips were packed along the 
lateral gutters. Skull traction was maintained for 1 month and 
a Minerva cast was applied for à further 3 months, by which 
time the grafts had incorporated soundly 

The patient was able to return to his trade as a bricklayer 
within a year of the onset of the disease. He had full neuro- 
logical recovery apart from brisk reflexes. 


Case 3: A 61-year-old Lebanese male presented in June, 1970,* 
complaining of backache which had progressively developed 
following a nephrolithotomy 6 years previously. Radiographic 
examination showed lateral collapse of TV6 and 7. He was 
admitted to hospital in Beirut and an exploratory laminectomy 
from TV5-7 was performed. Tissue removed at operation 
revealed a non-specific inflammatory process. Immediately 
postoperatively 1t was observed that the patient had a motor 
paraparesis below TV6. Subsequently the power and sensibility 
in the lower limbs deteriorated. 

The patient was transferred to the Royal National Ortho- 
paedic Hospital 1n September, 1970. On admission he was 
cachectic, pyrexial and dehydrated. Blood and urine samfiles 
repeatedly yielded cultures of Escherichia coli. He was treated 
with the appropriate antibiotics. On neurological examination 
he was shown to have a flaccid paraplegia and an absence of 
sphincteric control. Sensibility was markedly diminished below 
TV6. Radiographs showed destruction of the bodies of TV6 
and 7 with lateral subluxation of TV6 on TV7 owing to involve- 
ment of the left apophysial joint in association with. an acute 
kyphos (Fig. 4). 

Exploration of the affected bodies was performed through a 
left transthoracic approach. A cavity lined by granulomatous 
tissue was found Removal of diseased bone revealed tfat the 
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Fig. 1. Cose |. Anteroposterior (a) and lateral oblique (5) radiographs show that the disease process 
is limited to the left apophysial joint between LV2-3 and the lamina of LV3. Cisternal myelographs 
, showed a complete block at the LV? level. 
* 
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Fig. 2. Case |, Anteroposterior (a) and lateral (b) radiographs show a free flow of the contrast 
medium, apart from a slight indentation of the dura, 3 months after laminectomy Ea 
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cord was compressed not only by kvphos but also by angulation 
of the calcified posterior longitudinal ligament. This was excised 
to expose the dura. The spine was manually extended and an 
lac crest bone-graft was inserted (Fige. 5). One month posh- 
operatively there was voluntary movement in the lower limbs 
which progressively improved. The patient was fitted with a® 
spinal brace and callipers prior to his return to Beirut. te 
December, 1970 

On review 15 months later there was onl slight SenSa>ry 

ind there 


i i . 
was hypertonicity of the lower limbs. When he was seen 


r . 
impairment, sphnincteric control was re-esI ibDlishe 


recently it was observed that he was capableof walking in his 
callipers but was reluctant to do so in that he is closely attended 


by his wives and famil o . 


Case 4: A 64-year-old Kenyan Asian female had entered this 
country in 1969. She had developed a productive cough in 
197]. She had lost weight and in May, 1972, had developed 
weakness of all her limbs which had progressed until she could 
not walk. In July, 1972, she had developed constipation and 
retention of urine 

On admission to a neurosurgical unit the patient had severe 
weakness of all her limbs but sensibility was normal. A week 
after admission she became totally tetraplegic. Radiographs 
revealed destruction of the body of CV6 (Fig. 6). The ESR was 
persistently high. (117 mm hour) and the Mantoux test was 
positive. No Bence Jones protein was present in the urine 
Myclouraphy revealed a complete block at the level of CV 5. 

[wo weeks later laminectomy was performed. Soft avascular 
fibrous tissue was found lying anterior to the dura and was 
removed piecemeal. The dura was split longitudinally in the 
midline from CV3 to CV6. Tubercule bacilli were cultured from 





the material removed at operation 

[wo weeks after operation there was an improvement ol the 
Fig. 3. Case 2. Anteroposterior radiograph shows the motor power in the upper limbs though spastic paresis of 
extent of the laminectomy at the CV-TVI levels the lower limbs persisted. A month after laminectomy the 


patients general condition deteriorated. Weakness returned 
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Fig. 4. Cuse 3. Anteroposterior radiograph (0) and tomograph (^5) show involvement of the bodies * 
of TV6 and 7 and the rotation of TV6 on TV7 owing to the destruction of the left apophysial 
d * 
joint. The exteat of the laminectomy can also be seen 
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Fig. 5. Case 3. Two months postoperatively the antero- 


posterior radiograph shows the graft in situ and the 
free flow of residual contrast medium 





Fig. e Case 4. Lateral radiograph shows that the 


disease process principally involves the body of CV6 
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Fig. 7. Case 4. Lateral radiograph show 
been relieved by laminectomy in that contr 
past the site of the original obstruction. H 
described by Seddon (1935) 18 clearl i 
displacement of the dura and cord by t 


abscess 


Fig. 8. Case 4. Lateral radiograph shi 


the cervicothoracic spine on adm 
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and the lower limbs became flaccid. However, screening 
showed that the residual opaque medium flowed past the 
previous site of the block (Fig. 7) and an expectant policy was 
continued 





Fig. 9. Case 4. Lateral tomograph showing reduction 
of the deformity following halo traction. 
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The patient was transferred to the Royal National Ortho- 
pacdic Hospital 4 months after operation. She had a complete 
spastic paralysis below the level of CVS with the characteristic 
attitude of the upper limbs, that is, partial abduction of the 
arms, elbow flexion and supination of the forearms. At this 
time there was complete loss of sensibility below CV6, Radio-* 
graphy revealed considerable angulation at the*level of the 
lesion (Fig. 8). Skull traction was applied and reduction in the 
angulation was achieved (Fig. 9) H 

Three weeks later anterior exploration was undertaken 
through a median sternotomy, the diseased bodies of CV'S, 6 
and 7 being removed until the dura was exposed and seen to 
be pulsatile. An iliac crest bone graft was inserted to bridge 
the bony defect. ^ E. 

Phe patient remained on traction postoperatively, Owing to 
respiratory difficulty due to the intercostal paralysis, tracheo- 
stomy and intermittent positive pressure respiration were 
necessary for 3 weeks postoperatively. 

Six weeks after operation there was some sensory recovers 
in all the limbs, initially of proprioception and vibration sense 
and later of epicritic sensation. The quadriplegia was no longer 
spastic, though reflexes were still brisk. 

Two months after the anterior fusion a posterior fusion 
was performed. At operation it was found that the laminae 
of CV3-5 had been removed completely and attachment 
of the tibial cortical grafts. was achieved by means of 
wires passed through dental drill holes in the lateral masses 
(Fig. 10). 

[he patient remained on traction for a further period of 4 
weeks. At the time of writing no significant motor recovery has 
occurred. 


Case 5; A 25-year-old Nigerian male had come to this country 
in 1964, In 1966 he had been treated for tuberculous pleurisy, 
having a full course of anti-tuberculous drugs. In February, 
1968, he had complained of interscapular pain. He had 
developed weakness of the lower limbs, constipation and 
difficulty in micturition 2 months later. 

He was admitted to another hospital unable to stand, with 
marked weakness of both lower limbs, increased ankle jerks 
and ankle clonus. There was a sensory impairment below the 


Fig. 10. Case 4. Anteroposterior radiograph (a) and lateral tomograph (5) showing the anterior 


ital graft (inlay) and posterior twin tibial grafts (onlay). 
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teve! of TV2. Radiography showed partial collapse of the 
*body of TV2 and myelography revealed a complete block at 
this level. 

fne week later laminectomy was performed, a smooth firm 
extradural mass being found anteriorly. It was thought to be 
malignant, a portion was removed for histological study and 

' decompression from TV1-6 was performed The lesion proved 
to be tuberculous and the patient was transferred to the Royal 
Natgonal Orthopaedic Hospital. 

The neurological state improved gradually over the next 
5 weeks, during which time he was nursed on a plaster bed. 
Anti-tuberculous chemotherapy was resumed. 

Four months after laminectomy anterior exploration of the 
tuberculous.vertebral bodies was performed to remove the 
necrotic material, stability being provided by insertion of an 
lliac crest bone graft. 

Ten weeks after operation the patient was mobilized in a 
Minerva plaster 1n which he remained for a further 3 months. 
One year after operation radiography showed consolidation of 
the graft. The Patient had no residual neurological abnormality 
other than slight wasting of the quadriceps on the left and a 
diminished knee jerk. 


Discussion 

The current surgical management of tuberculosis and 
other infections of the spine in children and adolescents 
has been described by Hodgson and Stock (1956, 1960) 
and Bailey et al. (1972). The management in adults has 
been detailed by Martin (1970, 1971), Jackson (1971) 
and Kemp et al. (1973). They have all emphasized the 
importance of chemotherapy in the treatment of these 
patients. Kemp et al. (1973) described the preoperative 
investigations of these lesions and emphasized the 
value of lateral tomography in defining the extent of 
the disease. It is exceptionally rare for the disease to 
involve both the anterior and posterior parts of the 
vertebrae and such lesions are best explored surgically 
through an anterolateral approach which allows the 
diseased tissues to be removed and the residual defect 
to be grafted. In general, the posterior extension of the 
disease is usually confined to the pedicle, and 
adequate clearance of the diseased pedicle can be 
obtained during the course of a routine anterior 
approach to the affected bodies. 

Radical laminectomy involving the removal of the 
articular facets can disturb the stability of the spine 
and allow the proximal vertebra to shift in relation 
to the vertebra below. Unilateral removal of an 
articular facet may allow the proximal vertebral body 
to rotate towards the opposite side. Despite the 
widespread belief that the ribs can stabilize the 
thoracic vertebrae it has been our experience that 
such cbanges are seen with equal frequency in the 
thoracic region. If an extensive laminectomy is 
performed with the removal of the articular facets it 
is ifnperative to stabilize the spine by onlay grafting 
at the time of operation and not as a subsequent 

. procedure. 

As Seddon (1935) showed, laminectomy for para- 
plegia due to anterior disease may produce a transi- 
tory amelioration of the clinical signs. He suggested 
that the reason for this was that laminectomy allowed 
the cord to be displaced posteriorly but that sub- 
sequently pressure of the abscess and its contents 
compressed the cord against the residual posterior 
elements and soft tissues. 
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Seddon (1935) stated that ‘the integrity of the 
spinous processes and laminae is sometimes the only 
factor preventing gross dislocation of a severely 
damaged spine. If laminectomy is performed, the 
bony spine is virtually fransected and subluxation 
may occur and so lead to even more extensive damage 
of the cord than was present before operation.' This 
occurred in the present Cases 3 and 4. In the first of 
these patients it was intended to perform a sub- 
sequent posterior fusion. The operation was refused 
by the patient as he had to return to his own country. 
The operation was performed in the second patient, 
the technique used being the same as that employed in 
Case 2. The management of paraplegia occurring as a 
sequel to or exacerbated by laminectomy is, first, 
reduction of the subluxation, secondly, anterior 
exploration and débridement, thirdly, exposure of the 
posterior longitudinal ligament and, where this is 
involved by disease, clearance and exposure of the 
dura and, finally, when it has been clearly demon- 
strated that all the diseased tissue has been adequately 
removed and that the underlying dura is pulsating, an 
anterior graft of the type described by Kemp et al. 
(1973) is inserted. Postoperatively the patient is main- 
tained on traction or in a plaster bed for 4-6 weeks. 
Posterior fusion is then performed to provide 
additional stability. It is obviously logical to delay 
this until the patient shows evidence of neurological 
recovery. 


Conclusions 

The management of patients with infective spondylosis 
who subsequently developed a paraplegia which was 
due to or aggravated by laminectomy has been 
described. To reiterate the statement of Seddon (1935), 
‘Laminectomy as a routine operation for severe 
paraplegia is to be condemned; the results are 
appalling—an opinion that may be extended to 
include partial paraplegia due to disease of the 
vertebral bodies—‘However, there are a few uncom- 
mon but very definite indications for its performance.’ 
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Preliminary experience of bone scanning with 
*"Tc-labelled polyphosphate in malignant disease 


D. L. CITRIN, W. R. GREIG, J. F. CALDER, R. G. BESSENT, J. B. TUOHY 


AND L. H. BLUMGART* 


SUMMARY 
Reliable bone scans were obtained in 70 patients and 
17 control subjects using | ""Tec-labelled poly- or 
pyrophosphate with a minimum of patient disturbance. 
Using "thése radiopharmaceuticals and a gamma 
camera system a practical facility for efficient skeletal 
imaging is now available for nuclear medicine depart- 
ments in general hospital practice. 


BONE scanning is a well-established technique for the 
diagnosis of skeletal metastases (Charkes et al., 1968). 
Of the bone-scanning agents currently available, 
“aSr and F are the most widely employed. Neither is 
entirely suitable (O'Mara and Subramanian, 1972), 
however, and animal studies have recently suggested 
that poly- and pyrophosphate compounds labelled 
with *""Tc may be useful bone-scanning agents 
(Subramanian and McAfee, 1971; Subramanian et al., 
1972). 

In this paper we record our initial clinical experience 
with these agents in the diagnosis of skeletal cancer. 


Materials and methods 

Seventy patients with a variety of primary tumours 
and a comparable group of 17 patients with no clinical 
evidence of malignant disease were studied. Bone 
scans were obtained using either a Selo DS4/4 
rectilinear scanner or a Nuclear Enterprises Scinti- 
camera IV gamma camera. In the early part of this 
study a limited area only was scanned, as indicated 
by the clinical features. In 53 patients and 14 controls 


Table 1: DETAILS OF THE SCANS OBTAINED 





Gamma 
camera 
Recti- axial 
Type of disease of No.of linear Gamma skeleton 
the patients studied patients scan camera scan 
Breast carcinoma 53 3 50 47 
Lung carcinoma 5 | 4 j 
Lymphoma 2 0 d | 
Large bowel carcinoma 2 0 2 | 
Miscellaneous tumours 8 3 5 3 
Total 70 7 63 53 
Control subjects 18 0 17 14 


Table I: SCAN AND RADIOGRAPHIC FINDINGS IN 
70 PATIENTS WITH KNOWN MALIGNANT DISEASE 





Positive Negative Suspicious 
Radiograph 22 4] 7 
Scan : 32 30 8 
MM 

» 
* 
* * 
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a full axial skeletal scan was obtained with the gamma 
camera using a method similar to that of Galaske 
(1969) (Table D. The time required to obtain. 14 
standard views was approximately 45 minutes. 

AM the subjects were scanned 4 hours after the 
intravenous injection of 10 mCi of "mTc-labelled 
polyphosphate (Duphar Medical or New England 
Nuclear) or pyrophosphate (Micro-Bio Laboratories. 
In all subjects a full radiological skeletal survey was 
obtained. 

Scans and radiographs were independently reported 
as negative, positive or suspicious of metastases and 
the results were compared. 


Results 

No toxic effects were seen in 87 consecutive studies 
in man. Results of the scans and radiographs are 
shown in Table Hl. In each of the 22 patients with 
radiologically positive metastatic disease the scan was 
also positive, and in 7 of these patients the scan 
showed the disease to be more widespread than was 


clinically or radiologically demonstrated. in 29 oF 


the 30 cases with negative scans the radiographs were 
also negative, and in the remaining case the radiograph 
was suspicious but not diagnostic of metastases. OF 
the group of 7 patients with radiographic changes 
suspicious of bone involvement the scan was positive 
in 3 cases (Fig. 1), suspicious in 3 and negative in |. 
Of the 41 patients with negative radiographs, 29 
had negative scans, 5 scans were suspicious and | 
were diagnostic of malignant involvement (Figs. 2 anc 
3). Details of these 7 patients are given in Table fif. 
Two control scans (Table IV) showed abnormalities: 
In one a diffusely increased uptake of isotope affecting 
the whole of the right iliac crest quite unlike meta- 
static involvement was seen. In the other case two 
definite lesions indistinguishable from metastases 
were seen in the lumbar spine and sacrum (radio- 
graphs in these cases were not helpful). The possibility 
of an occult primary tumour remains, but at present 
this case must be considered as a "false positive. , 
Five elderly patients (aged 69—75 years) with breas! 


having degenerative disease of the spine or osteo- 
arthritis of the hips. The diffuse symmetrical distribu- 
tion of the thot areas on the scan was quite unlike 


metastatic disease and inspection of the scan and 
radiographs together was confirmatory. 
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Fig. 1. Gamma camera pictures of the sternum and anterior ribs (a) and the dorsal spine (5) of a patient with repeated local 
recurrences 1] years after mastectomy. There are obvious metastases in the dorsal spine, sternum and ribs. Radiographs of the 


dorsal spine had been ‘suspicious’ for 3 years. 
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Fig. 2. Reculinear scans of the right (a) and lett (5) scapula in 
a 50-year-old man with severe left shoulder pain about | year 
after removal of a carcinoma of bladder. e, A radiograph of the 
left scapula is negative for metastases. The pain was relieved by 
radiotherapy after the scan had defined the lesion . 


Discussion 

Our preliminary experience with """Te-labelled poly- 
and pyrophosphate suggests that these compounds are 
suitable for skeletal imaging using either rectilinear 
scanning or a gamma camera system. 

Because of the greater visualization of the normal 
skeleton with these agents than with conventional 
bone-scanning agents, caution is needed in interpret- 
ing minor regional variations in uptake, especially in 
the elderly. Experience of the ‘normal’ skeletal scan. 
must be obtained by studying control subjects and 
comparison of the scan and radiograph is advisable 
before a definitive report ts issued. 
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Fig. 3. Posterior pelvic scan (a) and normal radiograph (+) of a 66-year-old woman with a fungating breast carcinoma al 
lymphatic leukaemia. The left sacro-iliac region is very "hot. Isotope in the bladder is clearly seen 


Table HI: DETAILS OF PATIENTS WITH A POSITIVE SCAN AND A NEGATIVE RADIOGRAPH 








Age Primary 
and sex tumour Complaint Scan Comment 

S0 M Bladder Pain in pelvis and left Positive pelvis and Pain relieved by radiotherap 
shoulder left scapula 

29 M Rectum Severe pain in pelvis Positive sacrum Transfer to another hospita 
? local recurrence 

5I I Bronchus Low back pain Positive lumbar spine Pain relieved by radiotheray 

SI M Bronchus Low back pain, gross Hot and cold areas in Autopsy: extensive metastase 
kyphoscoliosis of long lumbar spine lumbar spine; body of 

ò duration. Radio- replaced by tumour corres 

graphs impossible to ing to cold area on sca 
interpret 

48 I Breast Right mastectomy at Positive left ribs 
age 46. Chest pain 

76 I Breast Preoperative scan. No Positive dorsal spine Retrospective survey of rad | 
complaints Suspicious 

66 | |. Breast Breast lump present Positive pelvis 

2. Chronic for 2 years, now fun- 
lvmphatic gating. Lymph- 
leukaemia oedema of arm 
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Table IV: SCAN AND RADIOGRAPHIC FINDINGS IN GALASKO c. S, B. (1969) The detection of skeleta 


PHE CONTROL SUBJECTS metastases from mammary cancer by gamn 











Positive Negative Suspicious camera scintigraphy. Br. J. Surg. 56, 757 765 
Radiograph 0 17 ( O'MARA R. E. and SUBRAMANIAN G. (1972) Experimental 
Scan 2 15 0 agents for skeletal imaging. Semin. Nucl. Med 
7 2. 38-49. 
SUBRAMANIAN G. and MCAFEE J, G. (1971) A new 
References complex *""Tc for skeletal imaging. Radiology 99 
CHARKES M. D., YOUNG I. M. and SKLAROFF D. M. (1968) 192-196, 
The pathologic basis of the strontium bone scan. SUBRAMANIAN G., MCAFEE J. G.. BELL E. G.. BLAIR R 
Studies following administration of strontium O'MARA R. E. and RALSTON P. H. (1972) "7 
chloride Sr 85 and strontium nitrate Sr 83. labelled polyphosphate as a skeletal iması 
JAMA 206, 2482-2488. agent. Radiology 102, 701-704. 
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Postmastectomy lymphangiosarcoma—temporary 7 
response to cyclophosphamide chemotherapy in 2 cases 


DAVID TONG AND JOHN WINTER* 


SUMMARY 
Two cases of lymphangiosarcoma developing in 
oedematous arms following | radical mastectomy 


( Stewart-Treeves syndrome) are reported. Both patients 
showed marked symptomatic improvement and tumour 
regression on cyclophosphamide | therapy although 
remission was only temporary. 


LYMPHANGIOSARCOMA is a rare malignant tumour of 
connective tissue which occurs in the extremities in 
the presence of chronic lymphoedema. Most commonly 
it arises in a chronic lymphoedematous arm as a rare 
complication of radical mastectomy. Since the original 
description by Stewart and Treeves (1948) the exact 
incidence has been investigated by Shirger (1962) and 
Fitzpatrick (1969). Shirger (1962) reported an incidence 
of 0:45 per cent (4 cases in a series of 894 patients 
surviving 5 years or more after radical mastectomy), 
but Fitzpatrick (1969) encountered only 7 cases in 
over 9000 patients (0-07 per cent) followed up after 
treatment for early carcinoma of the breast. He 
reviewed another 76 cases which had been described 
in the world literature. Reviews of the pathology and 
treatment have been made by Herrmann and Gruhn 
(1957), Hope-Stone and Bence (1959), McConnell 
and Haslam (1959), McSwain and Stephenson (1960), 
Taswell et al. (1962), Eby et al. (1967), Herrmann and 
Ariel (1967), Tragus and Wagner (1968), Barnett et al. 
(1969) and Haagensen (1971). 

The prognosis of this condition is usually poor and 
in most recorded cases the tumour has proved 
resistant to all forms of treatment and rapidly lethal. 
Radiotherapy to the involved limb has been widely 
used with some subsequent regression of the tumour, 
but there are only 3 recorded cases of long-term 
survival after such treatment (Rawson and Frank, 
1953: Southwick and Slaughter, 1955; Herrmann and 
Ariel, 1967). Local excision of an early lesion (with or 
without skin grafting) and forearm amputation have 
also been recommended, but the prognosis after 
surgery is equally bad with only isolated cases 
surviving for more than 3 years (McCarthy and Pack, 
1950: Bowers et al, 1955; Taswell et al., 1962; 
Barnett et al., 1969; Fitzpatrick, 1969). The results of 
chemotherapy on the established tumour have not 
been well documented, but they also appear to be 
discouraging. Fitzpatrick (1969) was unable to detect 
any response to treatment with nitrogen mustard, 
Thiotepa dr vinblastine sulphate. Eby et al. (1967) 
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and Tragus and Wagner (1968) have reviewed the 
effectiveness of chemotherapy in cases of lymphangio- 
sarcoma described in the literature. They reported 
failures or only short-lived improvement with a 
variety of cytotoxic drugs, including dactinomycin, 
melphalan, Thiotepa, nitrogen mustard, chlorambucil 
or triethylenemelamine. Tragus and Wagner them- 
selves were unable to show any tumour response to 
cyclophosphamide, methotrexate or vincristine but 
induced a temporary remission in | case by perfusion 
with nitrogen mustard (mustine hydrochloride). 

Two cases of lymphangiosarcoma occurring in 
lymphoedematous arms 16 and 10 years after radical 
mastectomy in which temporary responses to cyclo- 
phosphamide occurred are described. 


Case histories ‘ 
Case 1: Mrs M. B., aged 65 years, had a left radical mastectomy) 
in October, 1952, for intraduct and infiltrating carcinoma of the 
breast showing tubular differentiation. After postoperative 
radiotherapy the left arm became slightly oedematous but did 
not cause her concern until 15 years later (May, 1968), when 
there was a transient increase in swelling followed 6 months 
later by the appearance of skin lesions around the elbow, which 
were first attributed to mosquito bites. Two months later 
(February, 1969) raised nodules and blisters covered much of 
the left arm and extended on to the chest around the mastectomy 
scar. 

The lesions were first treated as recurrent breast carcinoma 
with a course of stilboestrol which failed to halt their progress 
to ulceration | month later, by which time the arm was veg 
painful and the limb useless. On 17 March the patient. was 
admitted with a grossly oedematous arm infiltrated by haemor- 
rhagic growth, associated with purple vesicles. extending 
across the chest nearly to the midline (Fig. 1). 

In spite of a report of anaplastic carcinoma from a biopsy of 
the left forearm the clinical diagnosis favoured lymphangio- 
sarcoma (which was subsequently confirmed by a further 
biopsy), and since the condition was too far advanced for surgi- 
cal treatment or radiotherapy, chemotherapy was started. 
Vinblastine sulphate, 10-mg i.v. injections, was given once 
weekly for 7 weeks, with transient slight improvement in the 
skin of the upper arm but with progression of the lesions ef the 
forearm. The lesions became infected with Sraphylococcus 
aureus and haemolytic streptococci. The infection was cleared 
by a course of ampicillin but the patient's general condition, 
deteriorated. The arm continued to exude large quantities of 
bloodstained fluid and was the site of considerable pain. A 
further complication arose: the development of massive left leg 
oedema, thought to be due to deep venous thrombosis, which 
was treated by anticoagulant therapy. Associated with the» 
copious serous sanguineous exudate and vinblastine chemo- 
therapy there was a fall in the total plasma proteins with reversal 
of the albumin : globulin ratio and moderate anaegnia and 


* Breast Clinic and Department of Radiotherapy, Guy's 
Hospital, Londpn. 





Fig. 1. Case 1. Ulcerating vesicles and nodules on the upper arm 
and above the mastectomy scar before cyclophosphamide. 
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Fig. 2. Case 1. Fungating tumour on the left forearm before 
starting cyclophosphamide. 


leucopenia which was corrected by transfusions of 6 pints of 
blood. 

Her condition continued to deteriorate with fungation and 
foul-smelling exudate of the whole forearm (Fig. 2) and pain 
which was only relieved by large doses of opiates. 

Two weeks after the end of her course of vinblastine she was 
fiven 200 mg cyclophosphamide a day by mouth for 2 months. 
interrupted briefly on two occasions because of leucopenia. The 
drug was well tolerated and produced relief of pain after 
| weeks, followed soon after by reduction in the skin lesions 
with some healing of areas of ulceration in the upper arm and 
re-epithelization (Figs. 3. 4). After a month her general 
condition had improved, she was able to sit up in bed and 
needed only occasional analgesia. On 27 June the lesions over 
the chest and left arm had almost disappeared, there was 
reduction in arm oedema and her general condition had 
improved enough to allow her out of bed. However, there 
remained an area of fungation on the left forearm. The 
condition of the arm deteriorated after two interruptions of 
cyclophosphamide chemotherapy because of leucopenia 
(Fig. 5), and localized oedema was accentuated by continuing 
" hypo-albuminaemia (1:8 g/100 ml). which was not influenced 
by diuretic drugs. 

In spite of further cyclophosphamide chemotherapy she 
deteriorated rapidly, and large discharging nodules spread over 
the left forearm (Fig. 6) and became infected with Staph. 
“aureus and later Proteus, neither of which was influenced by 
ampicillin or cloxacillin. Cyclophosphamide was stopped 
(after a total dose of 10-5 g over 68 days) and as a last resort 
radioth®apy (two doses of 1000 r) was given | week and 2 
weeks after stopping chemotherapy. The patient died on 19 
August, 8 months after the appearance of. the lesions. of 
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Postmastectomy lymphangiosarcoma 


lymphangiosarcoma. No autopsy was performed, bu 
stage during her illness was there any clinical or radi 


evidence of recurrent carcinoma or dissemination of lymp! 
sarcoma. 
Case 2: Mrs H. B., aged 62 years, had a left radical mast 


in September, 1959, for scirrhous carcinoma of the bre: 
extensive axillary node metastases. After posto] 
radiotherapy she developed Iymphoedema of the ar 
after 8 years’ disability sought further surgical advi 
axillary vein was decompressed from a surrounding 
thick fibrous tissue. However, there was recurrence of 
oedema within a few months, followed a year later 
appearance of a subcutaneous lump over the triceps 


which was excised and histologically was reported 


anaplastic secondary deposit. The site of the lump was | 


by a short course of radiotherapy and subsequent treat: 


with drostanolone propionate. Within a few weeks sma! 
nodules appeared in the skin of the left arm and o 
sternum (Fig. 7) and progressed rapidly. 

The patient was referred to Guy's Hospital in Apri 
with considerable discomfort in the arm, which was the 


massive lymphoedema and induration. The skin was 


and covered with numerous bluish nodules and haemo: 
vesicles ranging in size from 0:3 to 3-0 cm in diameter (Fig 


There was a similar purple vesicle in the skin over th 
end of the sternum. Culture of the lower arm lesions 
coagulase-positive Staph. aureus and a haemolyti 
coccus which were sensitive to tetracycline. An irregul 
mobile mass appeared in the right breast, two large nod 
ipsilateral axilla and multiple hard nodes in the supracl 
fossa and along the border of the sternomastoid 





Fig. 3. Case 1. Appearance after 40 days’ cvclophospha: 


therapy. The nodules have disappeared. Note particular! 


upper arm and mastectomy scar. 





Fig. 4. Case 1. The left forearm after 40 days’ eyclophosph 


therapy. There is extensive re-epithelization ani 
tumour regression. 9 a 
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Fig. 5. Case 1. Tumour of the upper arm 10 days after stopping 
cyclophosphamide. 





Fig. 6. Case |. The left forearm 10 days after stopping cyclo- 
phosphamide. 


A radiograph of the chest showed pulmonary metastases and 
a large opacity at the right hilum (Fig. 9) but no apparent 
skeletal involvement by metastasis. However, the texture of the 
second and fifth lumbar vertebrae was abnormal and associated 
with a complaint of severe lumbago, which was controlled only 
by strong analgesics. The histological appearances of biopsies 
from both the xiphisternum and the right mammary lesions 
were of angiosarcoma, and the previous biopsy from the left 
triceps region was reassessed as lymphangiosarcoma or 
haemangiosarcoma. 

The patient was treated with cyclophosphamide, initially by 
the intravenous route (200 mg a day), to a total of 2:9 g in 
2 weeks. There were no side-effects. other than leucopenia 
with a WBC of 1600/mm*. A week after starting the drug her 
back pain disappeared and she was able to get up. There was 
marked reduction of lymphoedema (by 3 em at the wrist and 


4 cm at the forearm), considerable relief of pain and healing of 


the skin lesions, some of which disappeared completely 
(Fig. 10). Three weeks after starting cyclophosphamide there 
was marked regression of the lung lesions on the radiograph 
(Fig. 11), and regression of some of the involved cervical 
Iymph-nodes but persistence of others. 

Cyclophosphamide chemotherapy was stopped, but 5 days 
later the patient had fever associated with severe pain in the left 
arm and transient increase in swelling which subsided after 
2 days’ tetracycline treatment. Cyclophosphamide was started 
again when the WBC climbed above 4000/mm* since there was 
some progression of the angiosarcomatous condition with the 
appearance of nodules on the left hypothenar eminence and 
fungation of lesions near the elbow (Fig. 12). There was 
improvement in the patient’s general condition, but cyclo- 
phosphamide had to be withdrawn again because of leucopenia. 
However, she was well enough to be discharged from hospital. 
At the time of discharge there was an overall improvement in 
the appearance of the left arm, the residual lymphoedema was 
slight, the back pain had disappeared and the arm pain was 
consideratdy fess. She had no respiratory symptoms. 
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Oral cyclophosphamide maintenance was started again in 
the second week after discharge when the WBC had returned to 
normal, but again chemotherapy was followed by pyrexia 
which resolved after a course of penicillin. A fortnight later 
improvement was maintained in the appearance of the arm boy 
her general condition had deteriorated. : 

A chest radiograph in June showed overall improvemefit 
although a number of new opacities could be seen in the right 
upper lobe. The persistent fungating tumour on the frm 
remained localized. She continued to take cyclophosphamide 
as an outpatient but again developed pyrexia associated with 
leucopenia and increase in pain. She was Successfully treated 
with ampicillin as an inpatient but cultures of the lesions and of 
the blood were negative. At the beginfiing of July after a further 
short course of cyclophosphamide the localized lesion of the left 
arm was treated by radiotherapy to a total skin dose of 1500 r. 
Her general condition deteriorated rapidly, the arm became 
more painful and she developed fever, in spite of antibiotics. 
However, the local lesions were halted and began,to giry up. 

Terminally. multiple skin nodules spread rapidly over the 
trunk, left forearm and hand; there was collapse and consoli- 
dation of the left lower lobe and right mid-zone associated with 
left pleural effusion, and the patient became breathless and 
cvanosed. She died on || July | week after starting radio- 
therapy and 12 months after the first appearance of the tumour. 

Post-mortem examination revealed a necrotic lesion in the 
right cerebral hemisphere and metastases in the thoracolumbar 
spine. in addition to the multiple skin nodules of the left arm 
and chest wall and lesions in the lung. The pulmonary deposits 
were small and there was no evidence of the large lung 
metastases that had been demonstrated in the earlier radio- 
graphs. Involved right axillary and cervical nodes contained 
well-differentiated haemangiosarcoma; metastases from the 
skin and lungs had similar histological appearances. There was 
evidence of tumour regression at the site of radiotherapy. 
There was no evidence of residual or recurrent breast cancer. 





Fig. 7. Case 2. The oedematous arm before treatment, showing 
typical vesicles and nodules over the arm and one over the 
lower sternum. 





Fig. 8. Case 2. Ulcerating nodules over the lateral aspect of the 
left forearm before treatment. 





Fig. 9. Case 2. 
therapy showing multiple pulmonary metastases one of which 
is adjacent to the right hilum. 


Chest radiograph before cyclophosphamide 


Fig. 10. Case 2. Fifteen days after commencing cyclophospha- 
mide therapy the arrowed lesions have regressed and are flatter 
compared with those in Fig, 8. 


Discussion 

Most authors agree that lymphangiosarcoma of the 
classic Stewart- Treeves syndrome is a highly malignant 
tumour with a hopeless prognosis. The typical bluish 
ang purple nodules appear insidiously in the skin of à 
lymphoedematous arm about 10-15 years (mean 
12-5 years) after radical mastectomy (Fitzpatrick, 


1969). At this time the patient is apparently cured of 


the original mammary carcinoma and probably only 
attends annual follow-up clinics. The clinical and 
histological diagnosis is often delayed and difficult 
(Herrmann and Gruhn, 1957; Hope-Stone and Bence, 
1959: Fitzpatrick, 1969). Only isolated cases have 
been gpparently cured by radiotherapy or amputation 
(Cutler, 1962; Taswell et al.. 1962; Herrmann, 1965; 


Tragus and Wagner, 1968). A 


Postmastectomy Iymphangiosarcoma 


Both of our cases had very extensive disease whel 
they presented. In Case 1, who had advanced loca! 
disease, the major problems were pain, massive ser 
sanguineous exudation leading to hypoproteinaemia 
and anaemia and fungation and local infection whic! 
resulted in a long-standing pyrexia and toxaemia 

In Case 2, who had widespread metastases from th 
lymphangiosarcoma, the dominant problems were 
again the pain (in the involved arm and trom the 
metastases in the spine) and recurrent bouts o! fever 
The latter was presumed to be due to secondar 
infection in the arm in view of the rapid response t 
antibiotics. In this patient exudation 
fungating lesions great enough to cause a fall in the 
plasma proteins was only present in the later stage 
of the ilIness. 


from the 





Fig. 11. Case 2. Chest radiograph 20 days afier comn 


cyclophosphamide therapy. The lung opacities have 
disappeared, especially the one adjacent to the right hi 





The left forearm after 11 weel 
the lesions have enlarged and become necrotic id 
stopping cyclophosphamide for several days. * 


Fig. 12. Case 2 
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"rhe response to cyclophosphamide in both patients 
was dramatic though temporary. There was both 
symptomatic improvement and tumour regression in 
each case. In Case | cyclophosphamide was employed 
at a late stage in the disease when there were con- 
siderable secondary complications. Other chemo- 
therapy had failed. Cyclophosphamide was given by 
mouth because veins were not easily accessible, and 
in relatively small dosage. In Case 2 cyclophosphamide 
was given intravenously and the response was more 
rapid and tumour regression more marked. 

In both cases there was prompt reactivation of 
tumour as soon as cyclophosphamide was stopped 
because of leucopenia. 

The successful use of cyclophosphamide in the 
treatment of lymphangiosarcoma does not appear to 
have been previously recorded. Tragus and Wagner 
(1968) were unable to influence postmastectomy 
lymphangiosarcoma in 2 patients treated with cyclo- 
phosphamide orally and intravenously. However, 
Greenspan (1961) reported cyclophosphamide- 
induced temporary regression in angiosarcoma which 
had metastasized to the lungs after failure of a 
Thiotepa/methotrexate combination. Nielsen (1967) 
and Kitchen and Garrett (1971) reported the effective- 
ness of intralymphatic injection of cyclophosphamide 
in improving massive lvmphoedema of the arm 
secondary to local spread of carcinoma of the breast. 

The cases reported here suggest that lymphangio- 
sarcoma may be sensitive to cyclophosphamide, and 
that this cytotoxic agent either alone or in combina- 
tion with other agents should be considered in patients 
whose tumours are too advanced for palliative treat- 
ment with either surgery or radiotherapy. The cases 
also illustrate the importance of early diagnosis and 
the need for effective treatment. of this appalling 
condition. 
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Lehrbuch der Anaesthesiologie, Reanimation und Intensivtherapie 
R. Frey, W. Hugyt and O. Mayrhofer. Third edition. 267 x 
191 mm. Pp. 1070-- xlo, with 409 illustrations. 1972. Berlin, 
Springer-Verlag. DM.148¢ 


WHILE previous German books on anaesthesia were usually 
written by surgeons and pharmacologists, this textbook, when 
published ın 1955, represented the first major work actually 
written by anaesthetists, who by introducing practical problems 
of anaesthes;ig with the authority of specialists quickly won 
respect and recognition amongst their surgical colleagues. 

Now, 17 years later, the third edition has expanded into a 
formidable volume with a clear cross-subject 1ndex and a vast 
number of valuable references pertaining to the current 
literature. The editors have wisely sought the help and advice 
of 76 eminent contributors from German-speaking and foreign 
institutes who as experts in their various branches have written 
their chapters with insight and with the weight of personal 
experience. 

The book 1s divided into six sections. A short introduction 
including a table of the most important historical data also 
touches on the modern pitfalls of technical hypertrophy and 
excess monitoring. The next section deals with basic sciences, 
anatomy, physiology and pharmacology. Since this part 
occupies only one-fifth of the whole textbook, emphasis is laid 
on the purely theoretical aspect of anaesthesia with total 
exclusion of practical examples. This makes rather dry reading. 
A point ın question 1s the description on nerve conduction and 
ganglionic blockade, the theory of which 1s analysed at great 
length, while the clinical aspects are discussed some 300 pages 
later. Thus, a certain amount of overlapping on the same 
subject ıs noticeable, but since the chapters are written by 
different authors the reader is provided with diverse points of 
view which may stimulate his intellect. 

The third section devoted to the practice of anaesthesia 
comprises the main bulk of the textbook. It deals intelligently 
with preoperative assessment of lung function and acid—base 
balance. Then follow long and detailed sections on local 
epidural and spinal analgesic procedures which are richly 
illustrated, and techniques for infusion and transfusion, 
encompassing minute details of anatomy and data on haema- 
tology, biochemistry, fluid loss and allied problems. The subject 
bf respiration, spontaneous and mechanical, is given a special 
subdivision besides there being an additional chapter on 
thoracic surgery further on. 

There are chapters on all types of surgical procedures, a few 
pages on hypnosis, topics 1n trauma, children and geriatrics, 
special-risk patients and disaster conditions and even anaes- 
thetic methods for animal experiments. The ophthalmic section 
is written with insight, agreeing largely with the modern 
concept of general anaesthesia for most eye operations as 
practised in Great Britain. 

The following points attracted the reviewer’s attention: a 
short historical survey preceding even the shortest chapter, a 
suggestion that intensive care units should be built ın all 
hospitals, however small, which are liable to admit cases 
requiring shock therapy; a detailed description of therapeutic 
procedures for 'anaesthetic mistakes' immediately followed 
by a thorough and honest account of fatal cases. 

The two major problems of reanimation and intensive care, 
usually treated as separate and specialized publications, have 
. been incorporated by the editors and occupy 130 pages. 
Numerous illustrations and tables make this section most 
readable, and there 1s a very vivid ABC for cardiac arrest. 

The last main section deals with the position of the anaes- 
thetis the German-speaking countries of Europe, his post- 
graduate education to the status of specialist, as well as his 
legal relationship to his patients. This part concludes with the 


*. L| 


Br. J. Surg. Vol. 61 (1974) 81-84 ` 


duties of the so-called ‘nurse-anaesthetist’, and the training and 
qualifications for her specialized role, which 1s non-existent in 
Great Britain outside the intensive care unit. 

This textbook describes in one large volume the whole field 
of anaesthesia as it exists today. It encompasses most allied 
subjects with a thoroughness that probably no other book of 
the specialty equals. With the single exception of the recent 
and at the same time ancient discovery of acupuncture (possibly 
to be added in a later edition), it contains with its innumerable 
references the complete literature on anaesthesia. This makes 
it an invaluable volume on the bookshelf of every practising 
German-speaking anaesthetist. Whether its unwieldy size is 
equally suitable for the student preparing for an examination 
is a debatable point. 

H. C. CHURCHILL DAVIDSON 


Anatomy. 1600 Multiple Choice Questions 
M.J T. Fitzgerald, M.D., Ph.D , D.Sc., Washington, James P 
Golden, M.B., F.R.C.S., Houston, and Maeve Fitzgerald, M.B , 
B.Ch., B.Sc., Galway. 216 x 133 mm. Pp. 192+ ix. Illustrated 
1973. London, The Butterworth Gioup. 95p. 


WHETHER we approve of them or not, multiple choice questions 
have come and will almost certainly stay. In anatomy they are 
now widely employed in both student and postgraduate 
examinations and form an important part of the primary 
F.R C S. papers. This small book, prepared in the Department 
of Anatomy of University College, Galway, will therefore 
prove valuable to students who are preparing for their examina- 
tions, as well as for teachers who require guidance in the setting 
of such tests. A variety of formats 1s used and includes the 
identification of arrowed features in simple lme diagrams, 
Questions are arranged on a regional basis and include 
histology and embryology. 

H. ELLIS 


Cisternography and Hydrocephalus. À Symposium 

Edited John C. Harbeit, M D., Washington 248 x 178 mm 
Pp. 559--xv. Illustrated. 1972. Springfield, Ill., Charles C. 
Thomas. $44.50 


THE cisternography of the title refers to the study of cerebro- 
spinal fluid formation, circulation and absorption by the use 
of a rectilinear scanner or scintillation camera following the 
injection 1nto the subarachnoid space of radiopbarmaceuticals, 
the most commonly used being -labelled human serum 
albumin. 

The very sophisticated techniques which have been developed 
and the wide variety of applications will surprise many 
surgeons; the majority of neurosurgeons are unfamiliar with 
cisternography and yet would find ıt a valuable aid. 

The book presents a selection of papers read at a symposium 
in Washington, D.C., in 1971. Part I 1s an excellent review of 
what 1s known about cerebrospinal fluid formation, the 
mechanics of hydrocephalus and the microscopic findings (by 
both light and electron microscope studies) in experimental 
obstructive hydrocephalus. 

Part II is concerned with instrumentation, techniques and 
the choice of radiopharmaceuticals. 'The following parts deal 
with clinical studies in adults and children, demonstrating the 
help which cisternography can give in understanding the 
pathology of patients with normotensive hydrocephalus, with 
arrested hydrocephalus, with malfunctioning shunts and in 
meningitis. Of particular interest to paediatricians should be 
the demonstration that ventricular reflux or delayed clearance 
of radiopharmaceuticals injected into the lumbar subarachnoid 
space (which is evidence of cerebrospinal fluid obsjruction and 
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progressive hydrocephalus) occurred in 45 per cent of the 
children with,meningitis who were studied. Clinical observa- 
tion has certainly suggested the existence of active hydro- 
cephalus in the early stages of meningitis. Neurosurgeons will 
be impressed by the effective use of cisternography in tracing 
the source of cerebrospinal fluid.in patients with rhinorrhoea. 

Lastly in Part V upon a more speculative plane there are 
papers on quantitative cisternography, in which more precise 
measurements of radioactivity provide further understanding 
of cerebrospinal fluid physiology and the pathology of 
hydrocephalus. 

Altogether ın 43 chapters enthusiastic experts from over 10 
countries have contributed to a revealing and valuable book 
which neurosurgeons and paediatricians will read with 
advantage. 

K. TILL 


Facial Prosthetics 

Arthur H. Bulbulian, M.S., D.D.S., D Sc. (Hon ), Minneapolis. 
254 x 178 mm. Pp. 401-- x, with 337 illustrations. 1973. Spring- 
field, Ill., Charles C. Thomas. $34.50. 


Tuis book 1s the sequel to one written by the author in 1945. 
It 1s comprehensive and admurably fills a need for a lucid 
account of modern methods and materials in facial prosthetics. 
It brings up to date a subject 1n which many advances have been 
made in recent years. The indications for the use of a prosthesis 
are reviewed, the choice of material 1s discussed and the technical 
details of all the stages of preparation are described in detail. 
The book 1s lavishly illustrated not only with clinical cases but, 
perhaps more important, with casting and moulding and 
stages of preparation. 

The main subject matter 1s facial and maxillofacial defects 
and their disguise by both intra-oral and extra-oral prostheses. 
The use of prostheses in other situations 1s also briefly 
considered. 

Plastic surgeons, ophthalmologists and otologists all 
encounter situations in which repair is time-consuming and 
the results 1mperfect. The author of this book has demon- 
strated the excellent results which can be obtained by the use 
of a prosthesis instead, and he has set out plainly the way in 
which this can be done. He has thus made a major contribution 
to the armamentarium of all surgeons engaged in reconstruc- 
tive surgery. Patients and surgeons will benefit from the 
judicious use of this information in appropriate circumstances. 


D. N. MATTHEWS 


Surgery of Repair as applied to Hand Injuries 

B. K. Rank, Kt, C.M.G., M.S., F.R.C.S., F.R.A.C.S., F.A.C.S., 
D.Sc., Melbourne, A. R. Wakefield, M.S., F.R.C.S., F.R.A.C.S., 
Melbourne, and J. T. Hueston, M.S., F.R.C.S., F.R.A.C.S., 
Melbourne. Fourth edition. 248x191 mm. Pp. 3904-xv. 
Mlustrated. 1973. Edinburgh, Churchill Livingstone. £4. 


IN those countries with advanced surgical techniques available 
everywhere, and Great Britain can claim to be one of these 
fortunate countries, the repair of hand injuries still approaches 
the disgraceful in many centres. 

This 1s important because between 20 and 30 per cent of all 
injuries are to the hand. Few mishaps can be greater than the 
economic consequences of a maiming injury to the hands of a 
skilled worker. Hand injuries obviously occur in industrial 
towns, mines, remote villages and farms which is one of the 
diffi¢ulties of looking after them properly. However, this is no 
more difficult than the treatment of fractures, a problem now 
largely resolved by the continuing education of surgeons. 

The technical difficulties of reconstructing the injured hand 
are considerable, which 1s why surgery of the hand has been 
one of the last specialties to develop. Once surgeons appreciate 
that even relatively trivial injuries of the hand are difficult and 
involve problems that may lead to serious loss of function these 
cases will be referred to surgeons with special training in hand 
surgery. One does not wish to make a mystique of hand surgery 
as it is a very straightforward problem, but it is little understood 
by many otherwise very well-educated and experienced 
Surgeons. e. ° 


Perhaps the real problem with hand injuries is that stiffness. 
develops so quickly from munor errors of bandaging with" 
faulty positioning of joints, and if oedema 1s allowed to persist 
in a hand for two or three weeks it leaves the hand permanently 
stiffened. The errors made in the treatment of thé hand are 
indeed usually simple ones and most of the bad results of hand , 
injuries are our fault 

This book, one of the best known textbooks in surgery an 
certainly one of the very best on the problem of injured hafds, 
has now reached its fourth edition. It 1s written by three 
plastic surgeons from Melbourne who have for many years 
concentrated on the problems of the injyuted hand. Anyone 
involved in the treatment of injured hands must read this book ;. 
indeed, probably few hand surgeorfS have not réad it many 
times. It is so good that it has become a classic and the 1mprove- 
ments in the fourth edition merely add to its worth. 

Because the authors are plastic surgeons there 1s a consider- 
able emphasis on certain aspects of hand injury and perhaps a 
somewhat unfortunate though understandable neglect of such 
things as fractures, etc. However, they themselves are aware of 
this and make it clear that they do not write on these things at 
length because they do not feel they have a special contribution 
to make. Perhaps in a future edition it might be worth consider- 
ing involving an orthopaedic trained hand surgeon to deal with 
the many other aspects of the hand which receive less than therr 
due share of attention. This 1s a minor quibble in an outstand- 
ing book. 

D. BROOKS 


Instructional Course Lectures. Volume XXI, 1972 
The American Ácademy of Orthopedic Surgeons. 279 x 216 mm. 
Pp. 331 -- xiu. Ilustrated. 1972. London, Henry Kimpton. £10-10. 


THESE volumes have always proved popular and valuable, 
serving as a ready and convenient reference for the continuing 
education of the postgraduate orthopaedic surgeon. This 
present one contains selected papers from lectures and 
seminars given during the 1971 American Academy Meeting. 

Obviously it must be made up of a mixture of worthwhile 
reviews, personal reporting of operative techniques with their 
results and attempts at reactivating old concepts and pro- 
cedures. For example, there are nine papers on the deformity 
of hallux valgus, five on infection, five on spinal injuries, ten 
on slipped upper femoral epiphyses and several single papers 
on chronic pain, Sprengel's deformity, metacarpophalangeal 
joint 1mplants, etc. 

It would be invidious to single out a particular contributor 
and it would be better to describe this volume as having main- 
tained its high standard with good reproduction, editing and 
publishing. It 1s recommended that the serious reader has 
access to the index volume so that purposeful reference can be 
made to a particular topic or subject rather than hoping te 
find them by casual reading. This book should be purchased 
by all postgraduate libraries having an orthopaedic section. 


R. B. DUTHIE 


Medicine for the Paramedical Professions 

Edited Douglas W. Piper, M.D, F.R.A.C.P., M.R.C.P., 
Sydney. 242X178 mm. Pp. 339. Illustrated. 1972. Sydney, 
McGraw-Hill Book Company. $7.95. 


THIs text is intended for all those involved with the treatment 
of patients. It attempts to cover all aspects of medicine incl 
psychiatry and dermatology. It is a systematic view of current 
medicine by multiple authors, but the style is lucid and the text 
written in such a way as to be easily comprehensible to most of 
the intended readers. The illustrations are few and generally 
well selected. Each chapter deals with the appropriate anatomy 
and physiology before referring to disease. 

It is difficult to assess the value of this text for the para- 
medical worker. The only real criticism would be that the level 
might be ‘too high’. For the nursing profession it is entirely 
satisfactory and indeed the book might also be suitable for 
dental students. There is no doubt that a book of this type 1s 


badly needed and the editor 1s to be congratulated in ga 
team of authorities to provide for this need. : 
4 C. G. CLARK 
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"Workbook to accompany Medicine for the Paramedical 
Professions 
Douglas W. Piper, M.D, F.R A.C.P., M R.C.P., Sydney. 
242 x 178 mm. Pp. 136. 1972. Sydney, McGraw-Hill Book Co. 
$? 95... * 
is a self-questionnaire book for those reading the main 
volume of Medicine for the Paramedical Professions The 
questions refer to chapters in the main text and are designed 
to ‘allow the reader to test his understanding. The correct 
answers are provided at the end. The idea of a ‘test yourself” 
text to accompany a volume is novel and might be usefully 
copied 1n other areas 
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Current Antibiotice Therapy 

Edited A. M. Geddes, F.R.C.P.E., Birmingham, and J. D. 
Williams, M.D, M.R.C.Path., Birmingham. 229x152 mm. 
Pp 251+xv. Illustrated. 1973. Edinburgh, Churchill Livingstone. 
£3. RSS 


Tuis book consists of 21 contributions by specialists, bacterio- 
logical and clinical, given at a symposium in Birmingham 
sponsored by Beechams to mark 30 years of chemotherapy. 
Two discussion sessions, one to open and one to end the 
proceedings, and also some discussions of the contributions 
are included. The editors and publishers are to be con- 
gratulated 1n having produced the book only 15 months later. 
The account of surgery in endocarditis and antibiotic use in 
hospital will be particularly of interest to surgeons. 

Those who prescribe antibiotics will find this book very 
interesting and valuable. It is a fair account of the situation 
after 30 years which highlights what has been achieved, 
mistakes that have been made and can be avoided and the 
outlook for the future. The way 1n which clinician and bacterio- 
logist can help each other to achieve the best possible treat- 
ment for the patient is emphasized in a variety of clinical 
conditions 

Advice 1s given on treatment before diagnosis in the light of 
changes in resistance pattern of common pathogens. Almost all 
of this is not controversial, but in the article by Gould there is a 
table of ‘Predictable Sensitivities’ for the guidance of general 
practitioners Dr Gould states that the list 1s subject to revision 
at any time and it is to be hoped that those reading this article 
will bear this in mind and consult their local bacteriologist. In 
the London area Pseudomonas is not sensitive to a combination 
of ampicillin and cloxacillin and Proteus mirabilis 1s not 
normally sensitive to nitrofurantoin, either in vivo or in vitro. 

Accounts of symposia are often out of date before they are 
published, but the information in this book is not easily 
obtainable elsewhere, 1s interestingly recorded and will be of 
value for some years to come. 

g E. J. STOKES 


Injuries of the Spinal Cord. The Management of Paraplegia and 
Tetraplegia 

Neville G. Sutton, M.B., Ch.M., D.S., F.R.C.S., F.R.C.S. Ed., 
F.R.A.C S., Brisbane. 216 x 140 mm. Pp. 185+ viu. Ilustrated. 
1973. London, The Butterworth Group. £5:50. 


IN this relatively short book the author, who is Director of the 
Spinal Injuries Unit in Brisbane, manages to go into a surpris- 
ing amount of detail and depth. Approximately one-third of 
the book is taken up in describing the anatomy, with good 
sectfons on vascular supply and segmental distribution, noting 
the occasional great difficulty 1n deciding the exact level of an 
injury. The types of vertebral injury which can cause cord 


* damage along with the mechanism of the damage are 


described. Management of the lesions from first aid at the ume 
of the injury through to long-term rehabilitation and aftercare 
is dealt with at some length. In common with most expert 
opinion these days, direct operative reduction or fixation 1s not 
favoured with a few specific exceptions. 

Bladder care, with the different alternatives (intermittent 
catheterization being preferred where possible initially), and 
the diff&rent types of spinal bladder are discussed, as are the 
three major types of complication (respiratory, urinary and 


pressure sores) and several lesser complications. Throughout, 
e . 
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the importance of ancillary staff, nursing, physiotherapeufic, 
and other, 1s stressed, and in the final section, on rehabilitation, 
the possibilities for useful training also receive attention. 

The author is in favour of specialized*spinal injury units, 
preferably as a separate specialty in a large hospital with other 
specialties available, to deal with all stages of treatment and 
rehabilitation, including 6-monthly or yearly visits for a check- 
up. The importance of the work of Guttman and others in 
establishing this now generally accepted principle 1s given due 
attention. Statistics are presented to show the usual size such 
a unit should be. 

The editing has allowed a number of obvious mistakes, e.g 
‘[the vertebral column] makes up approximately three quarters 
of the person's height’, or ‘. . . loss of feeling; that 1s, normal 
sensation . . .’, with a few spelling errors in addition. 

In general, the volume should be very useful for those 
involved or interested in the problem of spinal cord injuries. 


V. LOGUE 


Radiology in Obstetrics and Antenatal Paediatrics 

J. G. B. Russell, M.B., F.F.R., D.C.H., D.Obst., R.C.O.G , 
Manchester. 216X140 mm. Pp. 234+x Illustrated. 1973. 
London, The Butte: worth Group. £4 95. 


ONE of a senes intended for clinicians and radiologists, 
particularly those in training, this book succinctly presents 
indications for radiographic and ultrasonic investigations in 
obstetrics, summarizes the techniques and adequately illus- 
trates the interpretation of the results. 

Essentials of radiographic and ultrasonic technique are 
properly stressed. A short but comprehensive review of the 
hazards of radiography and ultrasonics (not to mention the 
wearing of underpants) could well be compulsory reading for 
all who refer or are involved in the management of patients 
undergoing such investigations. 

In the assessment of foetal maturity the complementary 
roles of ultrasonics and radiography are expounded and an 
atlas of radiographic maturity in late pregnancy is included. 
Illustrations of foetal abnormalities, signs of death and of 
diagnosis of intra-uterine transfusion in haemolytic disease 
follow. Various techniques of placental localization and the 
method of choice are discussed. The physiology of labour and 
changes in the maternal pelvis introduce pelvimetry, its 
indications and techniques. The final chapter 1s concerned with 
radiology of the pregnant mother and discusses symptoms and 
disease in other systems as well as the reproductive tract. 

The author 1s to be congratulated on the breadth and 
clanty of his exposition, particularly the illustrations. A 
variety of references is provided for those who feel they may 
want to read more deeply. 

D. G. SHAW 


Advances in Surgery. Volume 6 . 
Edited James Hady, Jackson. 229 x 152 mm. Pp. 3334 xiu. 
Illustrated. 1972. Lloyd-Luke. London. £975. 

Tuis year book is a welcome addition to the surgeon's library, 
providing information about current thought in selected 
aspects of surgery. The topics include breast cancer, gastric 
ulcer, cirrhosis, Hodgkin's disease, pancreatic cancer, burns 
and an interesting chapter on 'organ failure'. Each chapter is 
written by an authority in the field and whether or not one 
agrees with his opinions there is a wealth of references to 
consult. 

Books of thus type tend to be criticized on the basis of the 
individual author's views. It would be more pertinent to regard 
such a book as a record of the recent contributions to 
knowledge which have made some impact. Unfortunately, 
there is still a tendency for North American authors to refer to 
their own literature, leaving out important references to 
observations elsewhere. This inevitably leads to criticism and 
European surgeons in particular will resent the omission of 
Important papers on some subjects. It would be helpful if 
future editions of this important volume were more inter- 
national in thetr scope. 

C. G. CLARK 
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Arfgiography of Trauma 

Whei-Rung Fu, M D., Washington. 229 x 152 mm. Pp. 106+0n, 
with 32 illustrittons. 1972. Springfield, IlI., Charles C. Thomas. 
$11.75. 


Tuis book draws mainly from the personal experience of Whei- 
Rung Fu, Associate Professor of Radiology at Georgetown 
University School of Medicine. It contains numerous radio- 
graphs illustrating the value of radiography, particularly in 
visceral trauma. The text is short and though there are 
numerous references there is little. critical assessment. This 
book 1s more for the central library rather than for the accident 
department. 

C. G. CLARK 


Bone Modeling and Skeletal Modeling Errors 

Harold M. Frost, M.D., A.O.A., A.A.I.S., A.B.J.S., Michigan. 
229 x 152 mm. Pp 214-t ix. Illustrated. 1973. Springfield, IN., 
Charles C. Thomas. $12.75. 


Bone Remodeling and Its Relationship to Metabolic Bone 
Diseases 

Harold M. Frost, M.D., A.O.A., A A.I.S., A.B.J.S., Detroit. 
229 x 152 mm. Pp. 210+1x. Illustrated. 1973. Springfield, Ill , 
Charles C Thomas. $15.50. 


THE prefaces indicate that these monographs are two of a 
series of texts ‘trying to relate orthopaedic basic sciences to 
clinical matters in an effective and useful way’. Such a laudable 
aim will immediately engender goodwill on the part of the 
reader. Unfortunately, Dr Frost is not only a deep and original 
thinker—energetic and scientifically provocative—but suffers 
badly in failing to communicate his ideas to his audience. His 
basic approach to comprehending the problems of bone 
remodelling and metabolic bone disease is exciting and 
stimulating if one has the patience to search for the nugget of 
truth buried in a mound of words. 

The fact that the author is aware of his failure to com- 
municate may be inferred by the fact that he has provided a 
glossary to assist the reader in understanding ‘the meanings of 
some of the communication-critical terms appearing 1n this 
book’. Some terms explained in his glossary are perhaps Jess 
useful than others, e.g. 'Disease: a malfunction of the physio- 
logical system which causes malfunction in the intact man'. 

The expert with endless patience who is willing to be indulged 
in the luxury of Dr Frost's prose style will no doubt be finally 
rewarded by his stimulating and refreshing concepts. 


L. KESSEL 


An Illustrated History of Brain Function 
Edwin Clarke and Kenneth Dewhurst. Pp. 154. Illustrated. 1972. 
Oxford, Landford Publications. £5-50. 


Tuis scholarly volume by a neurologist and a psychiatrist 1s a 
landmark in the history of medicine. Despite the complexity 
of the subject, the authors provide a text which is easy to read, 
starting with the ideas of antiquity and moving to the modern 
concepts of cortical localization. Though primarily recording 
Western opinion the Oriental contribution is not neglected. The 
important developments of theseventeenth century occupy much 
of the text and the ideas and concepts of that time are shown to 
bear relevance to current thought. 

The book is carefully written with excellent references and 
with well-chosen illustrations. It 1s of interest not only because 
it is a historical record but also because it provides an under- 
standing of the fundamental observations which have led to 
currént thought. 

C. G CLARK 


Reversibility of Cellular Injury due to Inadequate Perfusion — 
Edited Theodore I. Malının, M.D., Miam, Robert Zeppa, M.D., ° 
Miami, Frank Gollan, M.D., Miami, and Arthur B. Callahan, 
Ph.D., Arlington. 248x178 mm. Pp 539+2xx1. Illustrated. 
1972. Sp ingfield, Ill , Charles C Thomas. $34. . 


THis book is intended for surgeons interested 1n, shock, trans- . 
plantation and the perfusion of organs. It is the result of*a 
conference with contributions by authorities in the field, all 
from the United States and Canada. The main sections inclfide 
the normal cell and its environment, cellular responses to 
inadequate perfusion, problems related to whole-body perfusion 
and perfusion problems with transplanted or isolated organs. 
There is much of interest to the specialist.in this well- . 
produced volume. Clear illustrations and good references 
commend it, but the subject 1s of limited appeal and it 1s more 
likely to find a place in hospital and university I:braries rather 
than in the personal library. 
C. G CLARK 


Advances in Proctology 

Edited R. K. Menda, Bombay. 248X171 mm. Pp 3124- xi. 
Illustrated. 1973. Bombay, Eastern Medical Books Distributors 
Rs.125. 


Tuis book publishes papers given at an international seminar 
on diseases of the colon, rectum and anus held in Bombay in 
January, 1968. It is a pity that 5 years have elapsed between 
the reading of these papers and their publication since there 
have been some changes and advances in colorectal surgery 1n 
that time. 

The papers are grouped into three sections on the colon, 
rectum and anus, though there is naturally some overlap 
between these artificial distinctions. The level of the contribu- 
tions 1s rather uneven in that some are useful review articles 
with valuable references and others seem to be rather short 
summaries without references. There are several useful papers 
on amoebiasis and tuberculosis of the colon and ıt 1s valuable 
to remind Western readers that these diseases have still to be 
kept constantly ın mind ın the differential diagnosis of colon 
disorders. There is an excellent article on the irritable colon 
syndrome. 

The standard of the printing and tables is excellent, but some 
of the photographs of anal lesions in black and white are rather 
unhelpful. 

The editor has put much work into producing this publica- 
tion, which many will find to be a useful record of the seminar. 


H. E. LOCKHART-MUMMERY 


Hard Tissue Growth, Repair and Remineraliration . 
Ciba Foundation Symposium 11. 242x165 mm. Pp. 4554 x. 
Illustrated. 1973. Amsterdam, Elsevier Excerpta Medica. $20.40. 


THis 1s a beautifully bound volume, similar to others of this 
type, which 1s authoritative and contains valuable discussion on 
each topic. It deals with recent researches on bones and teeth 
and 1s the third report of a conference speciflcally dedicated to 
these areas. It is an essential reference book for workers in this 
field and it 1s likely to commend itself to the surgeon who 
wishes to refer to recent knowledge in the speciflc areas con- 
sidered by the participants. There 1s little to criticize in such a 
volume which presents opinion and discussions by lle 
Its limitations are those of a specialized area of 


C. G. CLARK 
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EDITORIAL NOTICES 


Jriginal articles or reviews are invited and editorial 
*ommunications should be addressed to the Editorial 
Secretary, British Journal of Surgery, clo John Wright 
& Sons Lid’, *Bristol BS8 IEX. Articles are accepted 
yn the understanding that they are contributed to 
his Journal only, and that articles and their illustra- 
ions become the property of the Journal unless the 
authors state, before publication, that they reserve the 
ight to themselves. Each article should be accom- 
»anied by an adequate summary, suitable for publi- 
sation. Authors are asked to ensure that original 
llustrations are securely packed and adequately 
»rotected. 


BUSINESS COMMUNICATIONS should be addressed to 
*ohn Wright & Sons Ltd., British Journal of Surgery, 
Bristol BS8 IEX. Remittances should be made pay- 
ġble to The British Journal of Surgery. 


3INDING.-—Handsome Cloth Cases may be obtained 
or binding Vol. 60. Case, £1-25 post free; Case and 
sinding, £4:00 post free. Cases are also available for 
ome of the earlier volumes. Applications should be 
aade to the Publishers, who will also undertake the 
»inding if desired. 


aDVERTISEMENTS.—-All communications should be 
ddressed to H. S. Janes & Partners (Publications) Ltd., 
wt Martin's House, 159 Clapham High Street, London 
» W^ 7SU (telephone 01-622 9225), 


Mstructions to Authors 

REPARATION OF MS. — Papers should be submitted in 
ypescript and the author should retain a carbon copy. 
Jouble spacing should be used throughout, except 
or quotations. 


LLUSTRATIONS AND TABLES 

alustrations should be clearly marked on their backs 
© show number, orientation and author's name. 
“Xplanatory legends should be typed on a separate 
heet of paper accompanying the manuscript. For 
salftones, glossy photographs or positive prints (not 
&-ray negatives or slides) should be sent, unmounted 
^erever possible. When coloured illustrations are 
ubmitted as colour prints, they should be accom- 
anied by the original transparencies where possible. 
as colour illustrations are expensive to reproduce, 
uthors may be asked to make a contribution towards 
he cost. Drawings should be in a finished'state suit- 
ble for reproduction. Any lettering should be large 
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enough to withstand a reduction in size; sans serif 
lettering is recommended. 

Tables should be typed on separate sheets of paper 
accompanying the manuscript. They should have an 
identifying number and a short descriptive heading. 
All illustrations and tables must be referred to in the 
text. 


REFERENCES 
The citation of references should follow the pattern 
shown in the Reference Citation Recommendations 
issued by the Medical Section of the Library Associa- 
tion. Copies of these recommendations can be ob- 
tained from the Secretary, Medical Section. The 
Library Association, 7 Ridgmount Street, London 
WCIE 7AE. 

The name of the author and the date of publication 
are given in the text; the list of works cited is put at 
the end of the article, arranged in alphabetical order 
of authors’ names. When references to two or more 
works by the same author are listed, thev are arranged 
in chronological order. Where there are two or more 
authors (apart from the main author), these may be 
indicated in the text citation by the words "et al, 
following the name of the principal author; on the 
rare occasions when this may lead to confusion, the 
text citation should name as many of the collaborating 
authors as are necessary to identify the work cred, 
When several works published by the same author(s) 
in the same year are cited, they should be distinguished 
by the letters a, b, c, etc., placed immediately after the 
date. 

In the list of works cited each reference to a journal 
article should give, in the order indicated, the names 
and initials of all authors, the year of publication {in 
parentheses), the title of the paper, the name of the 
journal (abbreviated), the volume number (in heavv 
type arabic numerals) and the numbers of the first and 
last pages of the article. Abbreviations for journal 
titles should be those adopted by /ndex Medicus sinca 
January 1971; where no abbreviation is given by fadex 
Medicus the journal title should be left in full and the 
publishers will provide a suitable abbreviation. A 
reference to a book should give, inorder, the names anc 
initials of all authors, compilers or editors, the date o 
publication (in parentheses), the title of the book, the 
edition number (if other than first), the place of publi- 
cation, the publisher's name and, where appropriate, 
the number(s) of the page(s) referred to. A reference 
to a contribution to a book should give, in order, the 
names and initials of all authors of the contribution, 
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of the contribution; then, after the word ‘In:’, there 
should follow the name(s) and initial(s) of the author(s) 
etc. of the book, the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher's name and the numbers of the first and 
last pages of the contribution. 

Titles of papers and books should be given in the 
original language, with titles in Cyrillic and Greek 
alphabets transliterated. 

Only in papers in which many and frequent references 
have to be made should the items be numbered; the 
numbers may then be inserted in the text without 
interrupting it with a list of names and dates. 
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BURKE D. C. (1961) The purification of interferon. 
Biochem. J. 78, 536-563. 

CRICK F. H. C. and WATSON J. D. (1956) Structure of 
small viruses. Nature (Lond.) 177, 473-476. 


In an anonymous paper where the name of the journal 
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BRITISH MEDICAL JOURNAL (1969) Psychogenic dys- 
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For journals without volume numbers the page 

numbers are indicated by pp. 

ISLIP P. J. and WHITE A. C. (1964) Some reactions of 
2-(3-oxindolyd) ethylamines. J. Chem. Soc. pp. 
1201-1204. 
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Books 

PAZZINI B. (1941) La Medicina Primitiva. Milano, Arte 
e Storia. 
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DUBOS R. H. and HIRSCH J. G. (ed.) Bacterial and My- 
cotic Infections of Man, 4th ed. London, Pitmar 
Medical. t 
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In: HARRIS R.J. C. (ed.), Techniques in Experimenta 
Virology. London, Academic Press, pp. 305-326 
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Contributions to symposia 

GRAY J. A. B. (1962) Coding in systems of primarx 
receptor neurons. In: BEAMENT 3. W. L. (ed. 
Biological Receptor Mechanism. Symposia of the 
Society for Experimental Biology, no. 16. Cam 
bridge, Cambridge University Press, pp. 345-354 


Congress Proceedings 

CORNFORTH J. W., CORNFORTH R. H. and MATHEW K. K 
(1959) A new stereo-selective synthesis of olefin: 
and its application to the synthesis of all-trans 
squalene. In: MOSETTIG E. (ed.), Biochemistry o 
Steroids. Proceedings of the Fourth Internationa 
Congress of Biochemistry, Vienna 1-6 Septembe. 
1958, vol. 4, pp. 59-60. 

LOFTS B. (1965) Seasonal lipid changes and thei 
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Proceedings of the Second International Congres. 
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Amsterdam, Excerpta Medica, pp. 100-105 
(Excerpta Med. Int. Congr. Ser. 83.) 


Series details should be included when they assist ir 

identification of the reference, as in the exampk 

preceding, or that following. 

SAINSBURY P. (1955) Suicide in London. London 
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likely bacterial pathogens. 


fast 


SEPTRIN rapidly obtains effective blood levels 
with simple twice daily dosage. 


decisive 


crushes bacterial resistance with 
a bactericidal action which differs 
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How do you tell an eight year old wit 
a hole in the heart that eveless needled 
sutures are a luxury. Efficiency in use, lik 
surgical skill, just doesn't fall within the 
boundaries of double entry book-keepin; 
The difference in eveless or eved needles 
cannot really be costed. 
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MINIMAL TRAUMA 


ETHICON swaged needle draws a single 
strand suture through tissue easily. No dull or 
broken needles, no frayed or torn sutures and 
no large eye or double strand to pull through 

| friable tissue. 





— SUPER SMOOTH PASSAGE 


| i ETHICON super-smooth needles pass 
^  ,easily, with minimal resistance through the 
| r j toughest tissue. You get a sharp new needle 
* very time. 
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iere aré certain undisputed facts. 


With ETHICON* eyeless needled sutures, you can count 
getting a new sharp needle every time. 

You won't be wasting the valuable time required by skilled 
sonnel for the preparation of an eyed needle from one 
‘ration to another. You'll have less risk of needle breakage 
raying and torn sutures. 

These are advantages which are hard to put in straight 
uncial terms. 


ETHICON eyeless needled sutures in arterial and 
diovascular surgery — save time...reduce inventory 
minimise trauma. 


ETHICON ROUND BODIED NEEDLES 


Eyeless needled sutures at their most 
successful. The round profile swaged to a 
single strand of suture permits the finest work 
in delicate tissue with the minimum of tissue 
damage. 





ETHICON TAPERCUT * NEEDLES 

A unique blending of the penetration 
qualities of a cutting point with a round bodied 
needle. The minute cutting point is srgaller in 
diameter than the bodv of the needle which 


or calcified tissue whilst retaining the non- , 
traumatic qualities of round bodid designs. 7 
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P Theperfectneedlematched / `` 
totheperfectsuture. . . -` 


Choose trom & tried and tested sterile packs. Absorbable and non- ` 
suture materials, each designed for absorbable, materials made to the 
specific surgical tasks, each securely most exacting standards, assuring 
swaged to a needle of your choice. vou of dependability you can count 

ETHICON eyeless needled on, case after case, day after day. 
sutures are supplied in easy to use year alter year. 
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We have our own workshops where skilled 
craftsmen make Seward surgical instruments. 
Nothing less than ultimate perfection will satisfy 
them. 

Our sales people's viewpoint is also important. 
They're in constant touch with the medical profession. 
So they know what is wanted - and why. 

'Then there's the surgeon. We never hesitate to ask a 
surgeon for his advice. After all, we make surgical instruments, and 
he uses them. So it's naturally beneficial to work closelv together, 
for both of us. 

> It's true we have an enviable reputation at Seward for fast 
delivery of our instruments. 

But when it comes to design, we take all the time it needs to 
get things right. 


- S SeWard-the fast word in quality 


A. J. Seward, UAC House, Blackfriars Road, London SEI 9UG. . 

i “Talephone: 01-928 7444 à; ; A" 
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A Guide to the Intensive Therapy U 
by Ronald Finn, MD, FRCP, at 
M. E. Drury, MA, MB, B.Chirg 


The authors describe in detail how to deal 
with conditions which are now reversible 
provided the right treatment is given. Thes 
point out that the matter is made less difficult 
because there are only rather few final common 
pathways to death and the ITU is therefore 
usually concerned with respiratory, cardiac or 
renal failure, gross electrolyte changes or 
circulatory collapse. Essential reading for 
consultants, registrars and house officers, and 
advanced nursing staff. 
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123 pp, illustrated, £1.80, 
ISBN 0 407 727558 


Needle Biopsy, by Thomas J. Deelev, 
MB, ChB, FFR, DMRT. 


The author set out to describe and illustrate 

his extensive experience with the high-speed 
pneumatic drill. It became obvious, however, 
that such a work would be seriously incomplete 


Another l especially at pe i ; s tee AIL Esch technidquel 
š lave now been included. 
Su rgeon IS ed strated in colour, £3.50, 
b tt SBN 0 407 32670 
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..this happens ee 


housands A MANUAL OF 3 
i oftimes ANAESTHETIC TECHNIQUES 


every day! 4th Edition 


It happens because the blades 

are by Swann-Morton, the people 
who meet the highest requirements 
in Surgical knives. 

We need say very little about out David C. T. Bush, v.R.D., M.B., CH.B. (N.Z.), 
superiority. The world's surgeons 
have proved it for us! 





William J. Pryor, M.B.. CH.B. (N.Z.), 
F.F.A.R.C.S. (ENG.), D.A. (ENG. ). 
F.F.A.R.A.C.S., Anaesthetist, Christchurch 
Hospital, New Zealand; and 


D.A. (ENG.), F.F. A.R. A.C.S., Anaesthetist, 
Christchurch Hospital, New Zealand. 


e Wotton 426 pages 123 illus. £7-00 net 
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The gentle negative pressure 
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COMMON SURGICAL EMERGENCIES 
C. Barrie Williams, M.D., F.R.C.S., 
Senior Registrar in General Surgery, United Bristol Hospitals. m 


"Every one of our new house surgeons should have this handy book in his coat pocket. The 
standard of our acute surgical care would rise at once, and as a bonus he would not need to 
carry the ‘National Formulary’ or MIMS either. It is all in this slim volume. ... This is a 
latter-day ‘Hamilton Bailey’. What to do, when you are the man on intake: about acute 
pain, about blood loss, or an ‘abdominal Jump’. Is one to admit or not to admit, whom to 
call, what investigations and what treatment ancillary to operation to order—all can be 


quickly reviewed here. The Practitioner, January, 1974. 


“The section on practical procedures is superb. It contains excellent advice on the setting 
up of intravenous infusions and central venous manometry, on indications for and choices 
of intravenous fluids and parenteral feeding. This concise handbook is good value and 
will surely find a happy home in the pockets of many surgical students." 

Journal of the Irish Medical Association, December, 1973. 


156 pages 3 illustrations plus tables £1:50 net 


EYE SURGERY. 5th Edition 


H. B. Stallard, M.B.E., T.D., M.A., M.D., M.CHIR., F.R.C.S. (ENG.), HON.LL.D. (ST. ANDREWS), 
Late Surgeon, Moorfields Eye Hospital; Eye Surgeon, St. Bartholomew’s Hospital. 


" Descriptions of new operations, such as canaliculo-dacryocystorhinostomy, trabeculotomy, 
vitrectomy, keratomileusis and keratoprosthesis, will be of value to experienced surgeons and 
the book in general covers fully the needs of senior ophthalmic postgraduates. Descriptions 
of operative technique demand good illustrations and the author's own drawings are 
admirably clear and far more useful than photographs. There is no doubt whatever that the 
fifth edition is a credit to the late Hyla Stallard and is certain to be at least as successful 
as its predecessors." 

The Practitioner, December, 1973. 


946 pages 779 illustrations £13:25 net 
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sal electrosurgical apparatus de- 
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, X for surgical diathermy 


neurosurgery. 

The RADIOTOM 619 can be 
placed on a trolley. The small 
dimensions and the low weight 
of the unit also make it possible 
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to mount it in a ceiling colun 
build it into a wall or t 


it on a wall bracket or a flo: 


column 





Heron House, 109 Wembley Hill Road, Wembley, 
Middlesex HA9 8BZ Tel: 01-903 0418 

Branches in Birmingham, Bristol, Dublin, Edinburgh 
Glasgow, Leeds, Liverpool, Manchester and Reading. * 
Agents in Belfast and Newcastle. 


the choice 
is yours 


Immediately post op. you 
could apply the usual 
disposable bag. It will be 


ripped off and replaced 
at least 20 times during 
the next five days. Just 
imagine what that does 
to your patient's state 
of mind during this 
critical period. 
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Or you could apply a 


Hollister 


ostomy bag and leave 

it there for up to five 

days, draining only 
when necessary. FP 


If you were the patient, which would you prefer? 
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“SURGICAL ANATOMY FOR CLINICAL EXAMINATION 
by Andrew M. Munster, Medical Univ, of South Carolina, 
and George J. Thomas, Brooke General Hospital, Fort Sam 
Houston, Texas, This text bridges the gap between the 
Vofuminous amount of anatomy which used to be taught 
and Which theg is no longer time to learn, and the basic, 
essential anatomic facts which must be retained. H is 
essenfially an outline of regional anatomy with a heavy 
emphasis on practfeal clinical examination. Problem areas 
„are extensively detailed.) The clinical experience of the 
authors is used in discussions on abnormal masses in certain 
areas, Actual techniques of physical examination are 
detailed for the oral cavity, the breast, various joints, and 
the female pelvis. °73, 1/44 pp. (7 x 10), 100 il., $10.75 


*. 

CRYOSURGERY OF TUMORS OF THE SKIN AND 
ORAL CAVITY bv Setrag A. Zacarian, Boston Univ. 
School of Medicine, Massachusetts. Forewords by John G. 
Bellows and Ervin Epstein. The result of over eight years 
experience in cryosurgery of 1720 malignant tumors of the 
skin in 920 patients, this monograph details a method of 
surgery which may soon offer the effective, anesthetic 
destruction of unwanted tissues, hemostasis, and controlled 
delimitation along with remarkable wound healing. Hs 
purpose is twofold: first, to familiarize the physician with 
the fundamentals of cryogenesis; and second to acquaint 
the surgeon with the technique of cryosurgery and its 
indications for the management of external neoplasms and 
neoplasms of the oral cavity. °73, about 301 pp. (6 3/4 x 9 
°3/4), 268 il. (28 in full color), 18 tables 


PLASTICS MATERIALS IN SURGERY (2nd Ed.) py 
Bernard Bloch, Sydney Hospital, Sydney, Australia, and 
Garth W. Hastings, North Staffordshire Polytechnic, 
Stoke-on-Trent, England. This completely revised and 
rewritten Second Edition presents new critical and factual 


analysis of current applications. An up-dated reveiw of 


every material in current use is covered. Major applications 
and pitfalls are clearly described. A new chapter on the 
sterilization of these materials is presented with an outline 
of, physical and toxicological required in. the 
assessment of plastics implant material... the reaction of 
living tissues to various implant materials is explored. 
Problems of degradation, wear and toxicity of implants are 
detailed. °72, 284 pp., 9 iL, 4 tables, 818,75 


tests 


SURGERY OF THE ANUS, RECTUM AND COLON (2nd 
Ed., 3rd Ptg) by J. C. Goligher, Univ. of Leeds, Yorks, 
England. With the Collaboration of H. L. Duthie and H. H. 
Nixon. While thoroughly representing the literature on the 
subject, it strongly reflects the authors’ vast personal 
experience and considered views, Very extensive revisions 
have been necessary throughout the text to incorporate the 
xperience gained in surgical procedures since publication 
of the List Editions NEW MATERIAL HAS BEEN 
ADDED on benign juvenile polyps. the Peutz-Jegher’s 
syndrome, and metaplastic polyps. The chapters on malig- 
nancy have been considerably altered, and new sections 
added throughout on diagnosis, treatment, and postopera- 
tive care@ "72, 950 pp. (7 1/2 x 10), 654 il. (30 in full 
olor), $39, 75 
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APPLIED SURGICAL ANATOMY br Chárles Marks, 
Charity Hospital, New Orleans, Louisizna. Foreword by 
William D. Holden. lor 


operative surgery ...a contprehensive and practical tex: 


the successful application af 


reviewing fundamental aspects of anatomy and relating, 
facts to clinical situations and 
relevance, By use of this text. the beginning medica! 
student will sce clearly im the 
anatomic facts in. clinical and radiologie investigation, and 
will learn to appreciate the relevance of normal anatomy 
and iis interrelationship to 
illustrative materials 
sentations, but. also. x-ray photographs and examples of 
pathologic material, 772, if 


these overall medical 


more integralion of 


disturbed function, The 


include not only anutomic repre 





6058 pp. Fai il (i6 in full 


color), $22, 50 
FINANCIAL ADVICE FOR PHYSICIANS >r John. N, 


Sheagren. Foreword by Norman F. Dacey. Each unique 
Hinancial problem of the physician is outlined. The medi 
cal student and 

from the descriptions of life insurance and the best iype 


house officer will particularly. bencin 


ta purchase; other types of insurance coverages and how 
they represent the reserve for contingency: investinents = 
which are best and how to get started; basic principles of 
estate planning and a sketch of a reasonable lifelong plan 
for the average physician. The established physician will 
find much value in. discussions of investment media and 
investing. techniques; wills, trusts, and the problem. of 
probate; and taxes 
pp., ] table, $7,75 


fro s 


death, gift and income. '72, 132 


SURGERY AND THE ALLERGIC PATIENT edrred Av 
Claude A. Frazier, dsheville, North Carolina. Foreweonrds 
bv Warren H. Cole aud L. Nelson Bell. //2 Coniributors) 
One of the first texts devoted to full coverage of surgery 
and allergy ... can be used as a quick reference in. the 
hospital 
management of 


emergency room oor operating room. Covers 


anaphylaxis, the adal 


pediatric and 


patient — correct dosages for allergy medications, preoper 
ative pulmonary function evaluation, preoperative. and 


medical 
dermatological problems in surgery, management of surgi 


postoperative Manapement, management of 


cal complications of asthma in children and adults, drug 
reactions, ENT surgery and allergy. 777, 2/2 pp. f6 3/4 x 
9 3/4), 44 il. (7 in full color), 8 tables, S12,50 





STEREOTAXIS AND RADIOSURGER Y: An Operative 
System by Lars Leksell, Karolinska Institutet, Stockholm, 
Sweden. Cerebral radiosurgery as a clinical method has 
now become established and the stereotaxic procedures 
may be subdivided into open operations using electrodes 
or other instruments, and closed radiosurgery by means of 
X-rays or other types of radiant energy, This monograph 
describes an integrated system for performing open 
stereotaxic operations with radiofrequency heat lesions 


and for closed intracranial radiosurgery using high energy 
gamma rays. Summarizes from a technical viewpoint the 
result of many years inquiry into the potentialities of 


stereotaxic brain surgery. '7/, 84 pp. (6 3/4 x 9 3/4), 67 
il, $7.75 
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of the Texas Heart 
Institute 


Unilab Vascular Prostheses* will not ravel or fray regardless of the 
angle at which it is cut or sutured. 

Excellent handling characteristics are achieved by the unique warp  * 
knit lock stitch technique. The prosthesis is soft, pliable, and will 

bend without kinking. The non-twist yarn is non-texturised, and the 
weaving process is computer controlled to ensure uniformity of 
interstices and tension. 

USAGE OF THE UNILAB VASCULAR PROSTHESES GUARANTEES 
CLOSE CONTROL OF BLOOD LOSS. IT ALSO SUBSTANTIALLY 
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bifurcations and cardiovascular patches. 
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Thyroid cancer in young patients in Great Britain 
4. E. RICHARDSON, J. M. BEAUGIÉ, C. L. BROWN AND I. DONIACH* 


SUMMARY 

Recent collective experience with thyroid cancer in 
children in Britain is reported. Fifteen out of 16 patients 
vith papillary carcinoma treated in the years 1962-7 
re Still living at least 5—10 years later; the sixteenth 
vatient died of an unrelated cause. Two patients with 
"ollicular carcinoma also survived. Seven deaths between 
4957 and 1970 were due to anaplastic or medullary 
carcinomas and I death was caused by a papillary 
"arcinoma. 

These data emphasize that in the treatment of 
"apillary carcinoma we should take account of its 
7rolonged natural history. Radical operations which 
“fave serious associated morbidity do not appear to be 
indicated. 


CARCINOMA of the thyroid is rare in children. The 
annual incidence in young people in England and 
Wales is estimated to be approximately 0:19 per 
million population until the age of 14 years and 3:0 
per million between 15 and 25 years (Campbell et al., 
1963). Thyroid cancers occur less frequently than 
malignant tumours of bone, brain, colon, connective 
tissue, kidney, lymphatic tissue, melanocytes and 
nasopharynx (Doll et al., 1970). 

Only 9 patients below the age of 20 years were 
certified as dying from thyroid cancers in England and 
‘Wales in the decade 1961-70 (Review, 1961-71), while 
50 died in the United States in 1958—67 (Review, 1958— 
57). In 1971 patients below the age of 20 years con- 
stituted 0-3 per cent of the deaths from thyroid cancers 
in England and Wales, and the corresponding figure in 
she United States in 1967 was 0-58 per cent. The 
difference between the estimated incidence and the 
certified death rate suggests that the majority of such 
tumours have a long natural history. 

The greater rarity of thyroid cancers in children in 
England and Wales when compared with the United 
States may be related to the use of irradiation of the 
thymus, head and neck which was fashionable in the 
United States from about 1920 to 1955 (Winship and 
Rosvoll, 1961; Hempelmann et al, 1967). Before 
4940 carcinoma of the thyroid in the young in the 
United Sfates was also very rare (Kennedy, 1935; 
Gangmann- and Bruch, 1938). This association 
;»etween 4rradiation and thyroid cancerewas first 


J s o’ x 


observed in the United States, where several relatively 
large series showed that 30-65 per cent of young 
patients with thyroid cancer had been exposed to 
irradiation (Duffy and Fitzgerald, 1950; Crile, 1959, 
1971; Winship and Rosvoll, 1961, 1969; Hayles et al., 
1963; Exelby and Frazell, 1969; Harness et al., 1971; 
Liechty et al., 1972). Some of these reports are from 
centres which attract patients from other hospitals 
because they offer specialist treatment such as radio- 
iodine therapy. 

The present study was made to assess the patho- 
logical nature of thyroid cancers in Britain where 
irradiation was less likely to have been implicated in 
the aetiology. In addition, we were interested to 
compare the pathology of cancers from patients who 
died with those who survive, and to record their 
treatment. 


Materials and methods 

The names of 10 patients with thyroid cancer in Great 
Britain who had died under 20 years of age between 
1957 and 1970 were obtained from their death 
certificates, and the names of 23 patients who were 
registered with the National Cancer Registry during 
the years 1962—7 were also found. Details of 2 other 
patients who were first seen during 1962-7 but who 
were not registered were given by Dr E. E. Pochin. We 
wrote to a wide variety of clinicians and pathologists 
(vide infra) for clinical details and pathological 
material of these patients and we gratefully acknow- 
ledge their co-operation. 

The data on the dead patients are complete; full 
information could not be obtained for 3 of the 25 
patients seen between 1962 and 1967 and therefore 
only 22 patients first diagnosed in these years were 
studied. The histology was reviewed and the tumours 
classified according to the system of Hazard (1964) 
and Woolner et al. (1961). 


Results 


Fatal cases 
The pathology of the tumours in the 10 patients who 
died is shown in Table I. The 4 patients with anaplastic 
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Table I: DEATHS FROM THYROID CANCERS IN PATIENTS UNDER 20 YEARS OF 


AGE IN GREAT BRITAIN (1957-70) 


Age at 
No. of * death Course of 

Pathology cases Sex (yr) disease 
Anaplastic 4 F 16 18 mth 

F 16 9 mth 

M 18 1 yr 

F 16 1 yr 
Medullary 3 M 17 2 yr 

F 13 6 yr 

F 8 3 yr 
Papillary 2 F 19 3 yr 

F 12 5 yr 
Lymphoma 1 M 16 1 mth 


Cause of death e 
Local Distant Unrelated gs 

] . 
I 
l (1) . 
1 i : 
] (1) b z 

1 k 
I lt 





* This patient developed Cushing's syndrome. 
t This patient presented wi-h severe diarrhoea. 


Figures in parentheses indicate associated abnormalities which were not the main cause of death. 


Table II: DETAILS OF 25 PATIENTS UNDER 20 YEARS OF AGE REGISTERED AS HAVING 


THYROID CANCER IN GREAT BRITAIN (1962-7) 





Age 
Nc. of Sex range 
Pathology cases M F (yr) 
Papillary 16 2 14 7-19 
Follicular 2 1 1I 8 and 14 
Adenoma 2 
Dyshormonogenetic 2 
goitre 
Untraced 3 


Presenting symptoms 


Length of ane. A dup 
history Thyroid Lymph Lung Not 
(mth) mass nodes metastases know! 
1-72, 6 (2) (1) 

average 30 9 (1) 1 

6 and 9 2 (1)* s 





* It 1s not certain that the nodes were neoplastic 1n this case. 


Figures in parentheses indicate associated abnormalities which were not the main clinical presentation. 


Table III: DIAGNOSTIC AND THERAPEUTIC 
PROCEDURES IN 18 CCNFIRMED THYROID CANCER 
CASES UNDER 20 YEARS OF AGE (1962-7) 


Papillary Follicular 
carcinoma carcinoma Hypopara- 





{16 cases) (2 cases) thyroidism 

Diagnostic methods 

Lymph node biopsy 8 

Thyroid biopsy 2 

Lobectomy 3 2 

Enucleation l 

Unknown 2 
Excision of primary 

Total thyroidectomy 12 5 

Lobectomy 2 2 0 

Unknown 2 0 
Excision of lymph nodes 

Local excision 4 

Modified neck 2 

dissection 

Block dissection 2 
Radiotherapy 

DXT 2 1 

131 e * 8 
86 


carcinomas died within 18 months of the onset oi 
symptoms, usually from local disease which could not 
be treated by operation. One died before radiotherapy 
could be given. The 3 patients with medullar, 
carcinomas survived longer. Each presented with the 
disease before medullary carcinoma, which wa: 
described by Hazard et al. in 1959, was widely 
recognized as a distinct entity. Two of these patient: 
had features characteristic of the disease: one 
presented with severe diarrhoea and the other 
developed Cushing’s syndrome towards the end of her 
illness. The latter patient was the longest survivor and 
was the only one treated by total thyroidectomy. In 
her case there was no tumour in the neck at autopsy 
but there were widespread metastases. Papillary 
carcinoma caused the death of one patient; she had a 
3-year history of severe local disease and died shortly 
after diagnosis before any treatment was possible. 
The second patient with a papillary carcinoma, who 
died of an unrelated cause, had no evidence of 
papillary carcinoma at autopsy. She is als8 included 
in Table II because she was notified to the Cancér 
Registry iu 1964. E 


‘MIDIDOTS $ 
he pathological diagnoses in the patients referred to 
3e Gancer Registry in 1962-7 are shown in Table Il. 
Aagy were formerly classified as adenocarcinoma or 
mixture of papillary and follicular carcinoma, but 
1 the classification used here papillary carcinoma was 
1€ cofnmonest, accounting for 16 tumours. There 
rere 2. follicular carcinomas. Two patients were 
aought by us to have benign adenomas and 2 a 
yshormonogenetic goitre without a malignant 
imour. The Other 3 patitnts were not available for 
Judy. 

Of the 16 papillary carcinomas, 14 were in females. 
Aany of them had noticed an abnormality in the neck 
xr several years. The commonest presentation was 
nth palpable local lymph nodes. Only 4 patients had 

thyroid mass without enlarged lymph nodes. The 

patients in whom lung metastases were present at 
ie time of diagnosis also had lymph node metastases. 

In papillary carcinoma lymph node biopsy was the 
ommonest method used to make the diagnosis and 
>tal thyroidectomy was the commonest treatment 
JTable III). Five of the patients treated by this opera- 
on developed hypoparathyroidism. Radio-iodine was 
sed in 8 patients, including both the patients with 
ulmonary metastases and 5 patients after total 
iyroidectomy. Radio-iodine was given in these cases 
> ablate residual thyroid activity in the neck. 

At follow-up of these patients 1 had died from an 
nrelated cause (also included in Table I) and 1 has not 
een traced since 1969, 4 years after his treatment. The 
emaining 20 patients were alive and well in 1972 
üthout evidence of disease, apart from residual 
Ganges in the chest X-rays of the 2 patients who 
resented with pulmonary metastases. The follow-up 
eriod was therefore from 5 to 10 years. 


*iscussion 
a this series the distinctive natural history of the 
‘arious kinds of thyroid carcinomas can only be 
ppreciated in the papillary and anaplastic types. The 
cases of medullary carcinoma showed the more 
ggressive behaviour of which this tumour is capable, 
nd it seems likely that ‘encapsulated’ more benign 
xamples may have gone unrecognized. The 2 follicular 
arcinomas belonged to the microangio-invasive type 
'hich has a good prognosis (Woolner et al., 1961), 
nd, as with medullary carcinoma, other examples 
tay have been overlooked. Microangio-invasive 
3llicular carcinoma is indistinguishable at operation 
*om a benign adenoma and is treated by removal of 
ae lobe containing the tumour. 

The number of patients referred to the register and 
tudied by us is small. Considerable bias in sampling is 
kely and comparison with other series must be 
autious. Papillary carcinomas constituted 87 per cent 
f.the differentiated tumours in this series and the 
2mainder were follicular carcinomas. In other series 
f young people papillary carcinoma accounted for 
2-94 per aent of cases when medullary and anaplastic 
arcinomas were also included (Crile, 1959; Winship 
dd Rosvgll, 1961, 1969; Hayles et al., 1963; Exelby 


Thyroid carcinoma in childhood 


and Frazell, 1969; Wilson et al., 1970; Harness et al., 
1971; Liechty et al., 1972), but in one series papillary 
carcinomas comprised only 54 per cent (Duffy and 
Fitzgerald, 1950). The predominance of this type of 
carcinoma in young people is therefore fairly generally 
recognized. Lymph node metastases were reported in 
62—88 per cent of cases and pulmonary metastases in 
up to 20 per cent (Harness et al., 1971). 

By contrast to the situation in many other series, 
there was a history of irradiation in only one girl. She 
was given 500 R on two occasions at the ages of 8 and 
15 months to a haemangioma in the submental 
region. Her thyroid carcinoma was diagnosed 7 years 
later. External irradiation to children has been less 
common in Europe, but it may be expected to cause 
a thyroid cancer in 1 out of 160 subjects exposed before 
the age of 18 years within the following 14 years 
(Winship, 1968). Tumour formation also follows 131 
treatment for thyrotoxicosis in children (Sheline et al., 
1959). 

One of the diagnostic difficulties in thyroid cancer 
is dyshormonogenetic goitre. Winship and Rosvoll 
(1961) had to exclude several cases because they were 
examples of 'non-toxic hyperplasia of childhood' 
(dyshormonogenetic goitre), which has also been 
misnamed 'recurrent carcinoma of children'. Dys- 
hormonogenetic goitre may be suspected if there is a 
family history of goitre or deafness. Abnormally rapid 
trapping of radio-iodine by the thyroid in most cases 
and the ability of perchlorate to cause its discharge in 
some cases are helpful investigations. The treatment 
is to prescribe thyroxine or iodide as appropriate and 
it is unfortunate when thyroidectomy is performed. 

The long natural history of papillary carcinoma has 
been well documented in large series (Winship and 
Rosvoll, 1961; Woolner et al, 1961; Crile, 1964, 
1971). The surgical treatment of this tumour has 
tended to become more conservative in the light of 
these findings and with our increasing awareness that 
hypoparathyroidism occurs in up to 20 per cent of 
adult patients after total thyroidectomy (Mustard, 
1970). Hypoparathyroidism may be even more 
frequent in children and occurred in 5 of the 12 
patients treated by total thyroidectomy in the present 
series including both patients who had had classic 
block dissections of the neck. 

The alternative to total thyroidectomy in these cases 
is excision of the lobe containing the tumour together 
with the greater part of the opposite lobe. This 
procedure removes the primary lesion and safeguards 
the recurrent laryngeal nerve and parathyroid glands 
on the opposite side (Hayles et al., 1963; Exelby and* 
Frazell, 1969; Mustard, 1970; Crile, 1971). If 
ablation of the remaining thyroid tissue is felt to be 
necessary it can be achieved safely with radio- 
iodine. 

If the primary tumour has been completely removed 
there is no indication for postoperative irradiation. 
Lymph glands can be removed by a modified dissec- 
tion (Crile, 1957, 1964; Marchetta and Sako, 1964: 
Block and Wilson, 1971), which does not have the 
formidable cosmetic, functional and psychológical 
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disadvantages of the classic block dissection. If there 
is active residual tumour in the neck or distant 
metastases, radio-iodine is the logical method for 
delivering a large dose of irradiation to the tumour 
cells. Radio-iodine is taken up by most differentiated 
tumours of the papillary and follicular types (Pochin, 
1967; Liechty et al., 1972). 

Most of the patients in this series were given 
thyroxine. This treatment was introduced by Dunhill; 
it acts as a replacement and prevents high levels of 
pituitary TSH stimulating tumour growth. Many case 
histories confirm the effectiveness of this treatment 
(Crile, 1971). 
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Dr J. A. Dossett, Mr H. H. G. Eastcott, Dr R. I. K. 
Elliott, Dr M. J. Garrett, Dr A. A. M. Gibson, Dr 
D. J. Gooding, Dr E. G. Gordon, Professor R. B. 
Goudie, Professor N. F. C. Gowing, Dr G. H. 
Grant, Professor A. G. Heppleston, Mr P. F. J. 
Hickinbotham, Professor J. H. Hutchison, Dr 
R. W. P. Johnson, Professor I. D. A. Johnston, 
Dr B. Jolles, Mr Roland N. Jones, Mr H. Ker, Dr J. 
Kinsella, Dr G. Kitchen, Mr M. J. Lange, Mr R. O. 
Lee, Mr B. C. H. Luker, Professor C. E. Lumsden, 
Dr A. M. MacDonald, Mr R. Machling, Dr I. 
MacKenzie, Dr H. MacLean, Dr P. C. Meyer, Dr 
G. A. K. Missen, Mr J. E. Mitchell, Dr G. A. 
Newsholme, Dr R. S. Patrick, Dr E. E. Pochin, 
Professor K. A. Porter, Dr G. D. Powell, Mr J. M. 
Pullan, Dr K. J. Randall, Dr A. H. T. Robb-Smith, 
Dr R. A. Sladden, Mr F. G. Smiddy, Professor J. F. 
Smith, Dr Alice Stewart, Dr M. A. Stewart, Dr 
W. H. Sutherland, Dr V. Svoboda, Dr L. M. 
Swinburne, Dr P. D. Swinstead, Dr F. Thomas, Dr 
J. H. Thomas, Mr C. J. L. Thurgar, Mr D. J. Tibbs, 
Dr J. R. Tighe, Mr R. M. T. Walker-Brash, Dr O. G. 
Williams and Mr P. J. E. Wilson. 
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PuysioLocy, which comprises a knowledge of the living actions of indi- 
vidual parts, and of the various functions of the animal system in a state 
of health, must obviously strike you, as being of essential importance 
to the Surgeon. For without a knowledge of the healthy actions and 
functions, how can he know which of them are disturbed by disease? 
How can he undertake to regulate them when out of order? How is he 
to check them when excessive—or to rouse them when languid? 


ABRAHAM COLLES (1811) A Treatise on Surgical Anatomy. 
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Long-term results of surgical treatment for dumping ec 


after partial gastrectomy 


J. ELDH, J. KEWENTER, N. G. KOCK AND P. OLSON* 


SUMMARY 

Forty-seven patients with moderate or severe dumping 
after partial gastric resection have been observed for 
8 years. Twenty patients had been treated for dumping 
by conversion of the gastrojejunostomy to gastroduo- 
denostomy and in 14 patients an isoperistaltic segment 
of jejunum had been interposed between the gastric 
remnant and the duodenum. Thirteen patients with post- 
gastrectomy dumping had not been operated upon 
secondarily and served as controls. Fifty per cent of the 
patients who were surgically treated for dumping 
improved during the observation time. In the group of 
patients treated conservatively for dumping improve- 
ment was recorded in approximately 60 per cent. The 
finding of frequent socio-psychiatric manifestations in 
patients with postgastrectomy dumping emphasizes the 
importance of considering the mental conditions when 
selecting patients for gastric surgery. The high propor- 
tion of patients who improved spontaneously in the 
control group stresses also the importance of delaying 
surgical treatment for a time in patients with post- 
gastrectomy dumping. 


THE surgical procedures presently used in the treat- 
ment of gastric or duodenal ulcer may cause severe dis- 
abling dumping symptoms in some patients. The 
incidence of severe dumping varies in different 
reports and depends not only on the surgical procedure 
used but also on the criteria employed for grading the 
symptoms. Rapid gastric emptying has been regarded 
as an essential factor in the production of dumping. 
Accordingly, in the surgical treatment of this sequela 
methods have been used which aim at retarding the 
emptying from the gastric remnant—procedures to 
narrow the gastroduodenal or gastrojejunal stoma 
(Amdrup, 1960), to increase the reservoir capacity of 
the gastric remnant (Christiansen and Kester, 1964) 
or to interpose a segment of jejunum between the 
gastric remnant and the duodenum (Hedenstedt and 
Heijkenskjold, 1961; Hedenstedt, 1966; Jordan, 
1971). As the incidence of dumping is less after 
partial gastrectomy when combined with gastro- 
duodenostomy (Billroth I anastomosis) than with 
gastrojejunostomy (Billroth II anastomosis) (Wallen- 
sten, 1954, 1960; Andreasen, 1961; Borg et al., 1968), 
conversion of Billroth II to Billroth I anastomosis has 
also been tried for dumping in patients with a gastro- 
jejunostomy. The results of these procedures have 
varied greatly in different reports and in general the 
observation time has been relatively short. The 
purpose of the present investigation was to study the 
long-term results (5-10 years) in patients treated for 
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dumping by conversion of Biliroth II to Billroth 

anastomosis or by jejunal interposition. For com 
parison a group of patients with dumping afte 
partial gastrectomy but not treated surgically for thi 
sequela was also examined. ° 


Materials and methods 

During the period 1960-5, 82 patients bad bee, 
admitted to Sahlgren's Hospital, Göteborg, with th. 
diagnosis of dumping. These patients were at tha 
time either submitted to further surgery or discharges 
from the hospital without reoperation. The patient 
treated surgically had either a conversion of Billrotl 
II to Billroth I anastomosis or an interposition of : 
jejunal segment. The case reports of these patient: 
were studied, and 61 of the patients were personally 
re-examined in 1970-1 (Table I). Thirteen patient: 
had died during the observation time and 8 patient: 
refused a re-examination. Thirty-six of the 61 patient: 
who were re-examined were men. The mean observa: 
tion time was 8 years. 


Table I: THE PRESENT SERIES 
No. of cases 


Follow-up examination 61 
Grade pc 1 14 
Grade pc 2-3 47 

Died during observation 13 
period 

Refused follow-up 8 


examination = 
Total 82 


At the follow-up examination the severity of the 
dumping symptoms was graded and compared with 
the grading made 5—10 years previously (Christoffers. 
son, 1965). The evaluation of the severity of the 
dumping symptoms on the two occasions was made 
according to a modification of Meurling's (1953; 
classification which recognizes four grades of results as 
follows: 

Grade pc 0: No postcibal symptoms; insignificant 
symptoms such as slight tiredness or drowsiness after 
large meals. : 

Grade pc: Definite postcibal symptoms. This 
grade includes people who experienced considerable 
tiredness, drowsiness and weakness after eating, these 
symptoms sometimes being accompanied by other 
general symptoms such as nausea, palpitations, 
sweating and dizziness. Grade pc was divided into 
three groups: mild, moderate and sewere. The 


* Surgical Department III, Sahlgren's Hospital, University n 
Goteborg, Sweden. 





"frequency and severity of the distress served as a 
base for this division. Patients with mild symptoms 
did not as a rule consider them to be important. 
Patients with moderate or severe symptoms were 
usflally indisposed or even made invalids by them. 

Grade pc 1: Mild postcibal symptoms. The 
frequency of severe distress varied from daily to a 
few tlmes a month. The patients had to rest for a 
short time after @ating when the symptoms occurred. 
. Grade pc, 2: Modergte postcibal symptoms. The 
patients had such severe distress that they were 
obliged to lie down after meals one or more times a 
week. They suffered distress each day as a rule. 

Grade pc 3: Severe postcibal symptoms. The 
patients had distress after practically every meal. The 
symptoms were so severe that they had to lie down 
at least once a day after eating. 

As changes in the amount of dumping in patients 
with slight symptoms (pc 1) are difficult to evaluate, 
only patients with moderate or severe dumping (pc 2- 
3) at the time of the first examination were included 
in this comparative study. After exclusion of patients 
with slight dumping there were 47 patients left for 
analysis (Table I), 26 of whom were men. These 47 
patients were divided into three groups according to 
the method of treatment (Table II). Twenty patients 
had been treated with conversion of Billroth II to 


e Table II: TYPES OF PRIMARY PROCEDURE AND 
DIAGNOSES IN THE THREE GROUPS 


Primary 
Secondary No. of procedure — Type of ulcer — 
procedure cases B.II BI Duodenal Gastric 
1. B.II-.B.I 20 20 0 15 5 
2. J.T. 14 12 2 9 5 
3. Conservative 13 8 5 5 8 
Total 47 40 7 29 18 


B.II —B.I, Conversion of Billroth II to Billroth I anastomosis. 
J.T., Jejunal transposition. 
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Dumping after partial gastrectomy 


Billroth I anastomosis (group 1);:in 2 of these 
patients the procedure also included vagotomy. In 8 
patients the operation was performed within 3 years 
of the primary operation. Fourteen patients had 
been treated with interposition of an isoperistaltic 
segment of jejunum between the gastric remnant and’ 
the duodenum (group 2); 10 of these patients had 
also had a vagotomy (3 in connection with the primary 
operation). The operation for dumping was performed 
within 3 years of the primary operation in 7 of these 
patients. Thirteen patients with dumping had not 
been operated upon secondarily (group 3). 

In approximately two-thirds of the patients 
duodenal ulcer was the indication for the primary 
gastric operation. The mean age of the 47 patients 
at the time of follow-up was 57 years (range, 42-71) 
in group 1, 50 years (range, 36-56) in group 2 and 59 
years (range, 46—74) in group 3. 

At the follow-up examination the degree of 
dumping, weight of the patient, haemoglobin and 
serum iron values, bowel habits and ability to work 
were recorded. 


Results 

When evaluating the results only the patients whose 
grade of dumping had been reduced by at least two 
steps (i.e., from pc 3 to pc 1 or from pc 2 to pc 0) 
were recorded as improved. This criterion for 
improvement was satisfied in 12 of the 20 patients 
(60 per cent) in whom a gastrojejunostomy had been 
converted to a gastroduodenostomy, in 6 of the 14 
patients treated by jejunal interposition and in 8 of 
the 13 patients treated conservatively (Table III). 
When only the patients in whom the primary 
procedure included a gastrojejunostomy are com- 
pared the corresponding figures are 12 out of 20, 5 
out of 12 and 4 out of 5 (Table IV). Two-thirds of 
all the patients whose primary diagnosis was gastric 
ulcer were improved, whereas only approximately 
50 per cent of the patients with duodenal ulcer showed 


Table III: RESULTS OF TREATMENT IN THE THREE GROUPS 


Gastric ulcer 


Secondary No. of Not 
procedure cases Improved improved 
I. B. II B.I 20 4 I 
2; J.T: 14 3 2 
3. Conservative 13 5 3 
Total 47 12 6 





Duodenal ulcer Total 
Not Not 
Improved improved Improved improved 
8 T 12 8 
3 6 6 8 
3 2 8 5 
14 15 26 21 


OO O OPU O OOOO a m 


" Table IV: RESULTS OF TREATMENT OF PATIENTS IN WHOM THE PRIMARY PROCEDURE INCLUDED 


GASTROJEJUNOSTOMY 
Gastric ulcer 
Secondary No. of Not 
procedure cases Improved improved 
1. B.II B.I 20 4 1 
2.J.T. e 12 2 2 
. 3. Conservative 5 2 — 
* Total 37 8 e 3 


Duodenal ulcer Total 
Not Not 
Improved improved Improved improved 
8 7 12 g 
3 5 5 7 
2 ] 4 l 
13 13 21 ** j6 
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improvement. Five of the 12 improved patients in 
group 1 had been operated upon within 3 years of the 
primary operation. The corresponding figure for 
group 2 was 4 out of 6 improved patients. 

Ten out of the 34 patients operated upon for moder- 
'ate or severe dumping complained of diarrhoea after 
the primary operation. In 2 of these patients the 
diarrhoea disappeared after the second operation. Six 
patients without diarrhoea after the primary operation 
complained of this symptom after the second operation. 
Vagotomy in connection with the second operation did 
not change the bowel habits. 

Among the patients who improved clinically, 9 in 
group 1, 5 in group 2 and 6 in group 3 showed either 
no change or a gain in weight. 

Low haemoglobin values (below 11-7 g per cent in 
males and 9-4 g per cent in females) were recorded 
at the time of re-examination in only 2 patients (one 
man with 10-2 g per cent and one woman with 9-1 g 
per cent). Neither had been operated upon secon- 
darily. Three patients who had had a conversion 
from Billroth II to Billroth I anastomosis and 5 who 
had undergone jejunal interposition had had anaemia 
preoperatively, but they were all normal at the 
re-examination. Low  serum-iron values (below 
70 ug per cent) were noticed in 3 patients in group 1, 
2 in group 2 and 2 in group 3. 

Mental instability with symptoms of anxiety and 
alcoholic abuse was observed in all the groups. Eight 
patients refused follow-up examination and 15 out of 
61 patients (25 per cent) were receiving psychiatric 
treatment during the survey. Twenty-four of the 
6l patients (i.e. more than one-third) had occupa- 
tional problems; some of them had been trained for 
a new job (3), some were periodically absent from 
work (10) and some were completely unable to work 
(11) and receiving a sickness pension. None of these 
patients had any occupational problems before the 
primary operation other than those referable to their 
ulcer disease. Of the 13 patients who had died 
during the observation time (none in connection with 
the surgical procedure), 4 had committed suicide and 

3 of these had undergone a secondary operation 
because of dumping. The causes of death in the 
other 9 patients were cardiovascular or pulmonary 
disease in 6 cases and malignancy, uraemia and 
drowning respectively in the remaining cases. 


Discussion 

In the present series of 47 patients with moderate 
or severe dumping observed for 8 years (mean 
observation time) improvement was recorded in 
roughly 50 per cent. When the series was divided 
into groups according to the method of treatment, it 
was found that conversion of Billroth II to Billroth I 
type of anastomosis resulted in improvement in 12 out 
of 20 patients (approximately 60 per cent), whereas 
the interposition of a segment of jejunum between the 
gastric remnant and the duodenum gave an improve- 
ment in 6 out of 14 patients (approximately 40 per 
cent). These results would seem to indicate a 
superiorfty for the conversion method, though the 


figures are too small to be statistically significant: 
Furthermore, although 9 out of 18 patients who had 
been reoperated upon within 3 years, of their primàry 
procedure had improved, the significance of such an 
improvement is questionable, since 8 of 13 patidhts 
who had not been reoperated upon improved 
spontaneously within the same time. Spontaneous 
improvement within 3-5 years after the primary 
procedure in approximately 50 per cent of the patients 
with postgastrectomy dumping has also been reported, 
by Fenger (1967) and Chaimoff and Dintsman (1972). 

When only patients with an interval between the 
two operations exceeding 3 years are compared, the 
conversion of Billroth II to Billroth I anastomosis 
resulted in improvement in 7 out of 12 patients, 
whereas jejunal interposition gave improvement in 
only 2 out of 7 patients. The small number of patients 
in this part of the study does not allow any firm 
conclusion to be drawn but if anything the simple 
conversion operation seems to be preferable to 
jejunal transposition. 

The most interesting finding that 60 per cent of the 
conservatively treated patients improved during the 
period of observation confirms the findings of previous 
authors (Fenger, 1967; Chaimoff and Dintsman, 
1972) and stresses the importance of delaying a 
secondary operation in patients with postgastrectomy 
dumping. The patients should be given a chance to 
improve spontaneously for at least 3 years before any 
surgery for dumping is contemplated. À 

The present investigation confirms previous observa- 
tions that there is a high percentage of neurotics, alco- 
holics and persons with other social problems among 
the patients with the dumping syndrome (Rutledge, 
1964; Borg et al., 1968). Thus, one-quarter of the 
patients had been or were under psychiatric treatment, 
about 40 per cent had diminished ability to work and, 
of the deaths, there were 4 suicides. Whether this 
remarkably high frequency of socio-psychiatric mani- 
festations is a consequence of the postgastrectomy 
syndrome or whether patients with this type «of 
mentality are disposed to develop dumping symptoms 
cannot be judged from the present investigation. 
These findings, however, emphasize the importance of 
also considering carefully the mental condition when 
selecting patients for gastric surgery. 
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Management of the pelvic space after proctectomy 
J. H. BROADER, B. A. MASSELINK, G. D. OATES AND 


J. ALEXANDER-WILLIAMS* 


SUMMARY 

Closed-suction drainage with peritoneal and perineal 
suture has been used in 106 patients undergoing proc- 
tectomy for carcinoma or ulcerative or Crohn's colitis. 
This technique resulted in primary wound healing in 
63 per cent of all the patients. Wound breakdown and 
delayed primary healing were particularly likely to 
occur in the young, in patients with Crohn's disease, in 
those who had contaminated wounds and in those on 
prolonged systemic steroid therapy. Even in the high-risk 
patients primary wound healing could still be achieved 
in 33 per cent. If haematoma or infection of the wound 
occurs the wound can be opened and the patient is no 
worse than if the wound had been packed initially. 


HEALING of the pelvic space following proctectomy 
has been a problem to surgeons since Miles described 
his operation in the early 1900's. The rigidity of the 
bony pelvis creates difficulty in achieving primary 
wound healing after proctectomy. The walls of the 
space do not fall together after the rectum is removed 
and blood and serum tend to collect in the space and 
predispose to infection. 

At least three methods have been devised to 
combat the problem: packing the perineal wound, 
suture with dependent tube drainage and perineal 
skin suture with no peritoneal suture. Packing from 
below requires prolonged nursing attention and is 
painful. The simple open drainage method allows 
access to infection. Suture of only the perineal skin 
without reconstruction of the pelvic peritoneum may 
predispose to gut adhesion and perineal hernia. 

In 1966 we initiated a different approach, suturing 
both the skin and peritoneum and draining the space 
between from above by vacuum suction catheter 
drainage. 


Technique 

The rectal excision is a combined synchronous 
procedure, both teams usually being led by a con- 
sultant surgeon. The posterior pelvic dissection 1s 
performed by the abdominal surgeon working down 
to the coccyx, and the anterior dissection by the 
perineal surgeon working up in front of the rectal 
wall, dissecting up to the peritoneal reflection in front 
of the rectum. Minor bleeding vessels are coagulated 
with diathermy but all major vessels are divided 
between clamps and ligated with catgut. After removal 
of the rectum haemostasis is achieved and two multi- 
holed vacuum suction catheters are passed through 
to the pglvis from the abdomen. The catheter ends 
are loosely sutured into the perineal fat in the anterior 


and posterior parts of the wound and so placed that 
the drainage holes all lie within the pelvic space. 
Unless there is any history of sensitivity the pelvis is 
then sprayed with an aerosol topical antibiotic. 

The pelvic peritoneum is sutured with a running 
catgut suture closing the peritoneum snugly around 
each catheter. In the early part of the series the 
catheters were passed extraperitoneally but this 
necessitates blunt and sometimes traumatic dissection 
and has now been omitted. Care is taken to ensure 
complete closure of the pelvic peritoneum, as two 
complications occurred in the early part of the series 
when the vacuum suction caused a loop of small 
bowel to be sucked into the pelvic space, producing 
intestinal obstruction and necessitating reoperation. 
On only four occasions have we not been able to use 
this technique because of inability to close the pelvic 
peritoneum. 

In the early part of the series the perineal wound 
was closed at the same time as the peritoneum but* 
latterly perineal skin closure was delayed until the 
abdomen had been closed. 

A few catgut sutures are used to approximate the 
perineal fat and the skin is sutured with interrupted 
silk mattress sutures. 

The two suction catheters are brought out through 
the skin on the opposite side of the abdomen to the 
stoma, sutured firmly to the skin and connected to 
bottle vacuum suction. 

In the first 2 or 3 days between 50 and 100 ml of 
serous fluid drains; this is initially bloodstained but 
becomes clear after the first 24 hours. The catheters 
are left in situ until the total daily drainage is less than 
25 ml—on the fourth or fifth postoperative day. 
Occasionally copious aspiration of more than 100 ml 
per day persists for as long as 2 weeks. The perineal 
sutures are removed between the seventh and tenth 
days unless any complication such as infection or 
haematoma necessitates their earlier removal. If these 
complications arise the perineal sutures are removed 
and the perineal wound 1s reopened widely at the skin 
level. No anaesthetic is necessary. The resultant space 
is not packed although the skin is kept apart by a 
small dressing. . 


Materials 

The present report is of 106 cases who underwent 
proctectomy between January, 1966, and May, 1971. 
Fifty-two operations were for carcinoma, 41 for 
ulcerative colitis and 13 for Crohn’s colitis. ® 
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The results were classified as (1) primary healing 
when there was no perineal wound infection or 
bteakdown, (2) delayed healing when there was minor 
infection or minor breakdown usually not prolonging 


` tle patient's stay in hospital or necessitating anything 


more than minor nursing care, (3) major breakdown, 
usually but not necessarily with infection, when a 
persistent perineal sinus lasted from 3 to 12 months, 
but where healfhg was complete at the first annual 


, Teview and (4) persistgnt perineal sinus present at a 


year after operation and usually necessitating a second 
operation. 

Although perineal healing in our series was not 
normally assessed 6 months after the operation a 
retrospective assessment from the case notes has 
been made to compare the rate of healing at 6 months 
with that of other reported series. 


Results 

A comparison of the incidence of primary and 
delayed healing and breakdown in the three different 
disease categories is shown in Table I. It will be seen 
that there is an overall primary healing rate of approxi- 
mately 60 per cent. The patients with Crohn’s colitis 
have fared worse than the other patients, and although 
the numbers in this group are small this undoubtedly 
reflects the difficulties encountered in perineal wound 
healing in this disease. Persistent perineal sinuses that 
were still discharging 12 months after the operation 
occurred in 10 per cent of the total series and were 
found particularly in the two groups of patients with 
colitis. Two patients with carcinoma of the rectum 
who had a persistent sinus both had extensive 
carcinomas that were incompletely removed at 
operation. In retrospect these patients should probably 
not have been submitted to an abdominoperineal 
resection, their persistent sinus being due to recurrent 
local growth. 

Delayed healing as assessed by a persistent dis- 
charging wound 6 months after the operation occurred 
ia 8 of our patients operated upon for ulcerative 
colitis. Although this is a disturbingly high figure it 
is less than that in recent reports of British series 
(Table IT). 


Factors predisposing to breakdown 


Faecal contamination at operation 

Rupture of the bowel during the operation occurred 
in 19 patients; 4 times during the course of abdomino- 
perineal resection for carcinoma and 15 times during 
operations for either ulcerative or Crohn’s colitis. 
The effect of faecal contamination on the rate of 


-perineal healing is shown in Table III. In patients 


with malignant disease rupture of the bowel may 
result in tumour implantation as well as pelvic 
infection. One of the 4 patients contaminated at 


- abdominoperineal resection has since developed a 


pelvic tumour recurrence 18 months after operation. 
However, all 4 patients contaminated at abdomino- 
perined! resection achieved primary healing within 


. 3 months but the group is too small for any con- 


clusions to be drawn. ° 
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Table I: COMPARISON OF THE INCIDENCE OF 
PRIMARY AND DELAYED PERINEAL HEALING IN 
THE THREE DIFFERENT DISEASE CATEGORIES 


Primary diagnosis 


Carcinoma 
of the Ulcerative Crohn'$ 
rectum colitis colitis 
(52 patients) (41 patients) (13 patients) 
No. No. No. 
of Per of Per of Per 
Time of healing cases cent cases cent cases cent 
Primary healing 35 67 28 68 4 31 
Within 3 mth 11 21 4 10 5 39 
Longer than 3 6 12 9 22 4 30 
mth 
Persistent sinus 2 4 7 17 2 15 
at 1 yr 


Table II: COMPARISON OF THE INCIDENCE OF 
DELAYED PERINEAL HEALING IN ULCERATIVE 
COLITIS IN SERIES REPORTED IN THE LITERATURE 


Healing delayed for 


No. of more than 6 months 
Author patients (per cent) 
Watts et al. (1966) 93 25 
Jalan et al. (1969) 106 55 
Ritchie (1972) 157 49 
Present series 41 19 


Table III: EFFECT OF FAECAL CONTAMINATION ON 
THE RATE OF PERINEAL HEALING* 


Primary diagnosis 


Carcinoma of the Ulcerative and 


rectum Crohn's colitis 
Con. Not con. Con Not con. 
(4 (48 (15 (39 
Time of healing patients) patients) patients) patients) 
Primary healing 50 69 33 69 
Within 3 mth 50 19 27 13 
More than 3 mth — 12 40 I8 
More than 12 mth — 5 33 10 


* Results are expressed as percentages. 
Con., Contaminated. Not con., Not contaminated. 


Faecal contamination at operation is clearly 
associated with a high incidence of pelvic infection 
and delayed wound healing in patients with colitis. 


Age 

Almost all the patients having abdominoperineal 
resection for carcinoma were in the older age groups. 
The patients with ulcerative and Crohn's colitis, how- 
ever, had a mean age distribution of 35 years. The rate 
of wound healing was, therefore, compared for patients 
under 35 years with that found in the older group. The 
patients in the younger age group had a higher 
incidence of infection and persistent sinuses. The 
results are shown in Table IV. 


Steroid therapy 
Many of the patients with colitis had d us some 
steroid therapy. As a number of patients had received 
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Table IV: EFFECT, OF AGE ON PERINEAL HEALING IN 
ULCERATIVE AND CROHN'S COLITIS* 


Under 35 years 
(26 patjents) 


35 years and over 


Time of healing (28 patients) 


Primary healing 
Less than 3 mth 19 14 
3—12 mth 

More than 12 mth 


* Results are expressed as percentages. 
Table V: EFFECT OF SYSTEMIC STEROID THERAPY 


ON PERINEAL HEALING IN PATIENTS WITH 
ULCERATIVE AND CROHN’S COLITIS 


Steroids 
None or less More than 
than 3 mth 3 mth 
treatment treatment 
Time of healing (31 patients) (23 patients) 

Primary healing 
Less than 3 mth 37 61 
3-12 mth 13 39 


More than 12 mth 


* Results are expressed as percentages. 


only short courses of steroids we felt that this probably 
did not have any effect on perineal healing, particularly 
when the steroid therapy had been stopped months or 
years before the operation. We therefore divided the 
patients into those who had had more than 3 months’ 
steroid therapy (23 patients) and those who had 
received none or only short courses of therapy 
(31 patients). To simplify analysis we have con- 
sidered the results in only two groups: (1) primary 
healing or healing within 3 months and (2) delayed 
healing or persistent sinus. The results are shown in 
Table V. 


Other factors 

Six other factors were considered and computed 
against the results expressed in terms of perineal wound 
healing. These were the sex of the patient, the extent 
of the disease, the fact that the patient had to have an 
emergency as compared with an elective operation, the 
duration of the disease, the presence of anaemia and 
the presence of a low serum albumin. None of these 
factors had any demonstrable effect on the risk of 
perineal breakdown. 


Discussion 

To, achieve primary perineal wound healing greatly 
simplifies the nursing and decreases the morbidity of 
operations involving excision of the rectum. In this 
series 67 patients (63 per cent) achieved primary 
wound healing. We feel that this represents a 
significant advance in therapy compared with all 
other methods that rely on healing by granulation. 
The question that has to be asked is whether the 
37 per cent of patients who do not have primary 
healing are significantly worse off than patients who 
are not tyeated by primary skin suture. We feel that 
even if the wound does not break down or have to be 


reopened at a later date the initial postoperative 3 


nursing is simplified, the patients having been nursed 
without perineal drainage tubes or packing of tHe 


perineal wound. Of the patients who have had tó. 


have the perineal wound reopened, 10 have required 
it because of a large pelvic haematoma; these 

occurred in the early part of the series. We felt that 
the haematoma was probably due to the accumulátion 
of blood between the sutured perirfteum and pelvic 


peritoneum. The accumulation and clotting of blood , 


while the abdomen was being closed meant that the 
small-holed vacuum drains were ineffective. These 
drains are perfectly adequate to drain serum and a 
small quantity of capillary oozing of blood but they 
are not able to remove blood clot. We found that it 
was impractical to attempt to apply suction before 
the abdominal wound was closed so the problem has 
now been overcome by delaying the suture of the 
perineal wound until the abdomen is closed; the 
pelvic space is then mopped dry, any small residual 
bleeding points are coagulated with diathermy, the 
perineal skin is closed and the vacuum is applied 
before there is any chance of blood accumulating. 
Since adopting this technique we have had only one 
perineal haematoma. 

The usual cause of perineal wound breakdown has 
been the discharge of serous fluid through the perineal 
suture line, indicating tbat the vacuum drains have not 
succeeded in draining all the serum. The vacuum does, 
however, largely obliterate the pelvic space and even 
if the wound has to be reopened the space is small and 
usually heals readily within 3 months. We feel that 
such patients are subjected to less morbidity than if 
the perineal wound had been packed from the time 
of operation. 

We are obviously concerned about our 18 per cent 
overall incidence of healing delayed for more than 
3 months. Comparison with published reports suggests 
that our results may not be as bad as those in other 
series but we recognize the challenge that this problem 
presents. The problem appears to be greater in younger 
patients and those who have been on prolonged steroid 
therapy. The explanation for these observations may 
merely be that these groups represent the patients 
with more florid colitis. The results should not be inter- 
preted as indicating that steroid therapy should not 
be used. 

The one important factor influencing the rate of 
wound infection and delayed healing is that of 
contamination resulting from a tear in the bowel or 
entering a perirectal abscess at the time of operation. 
It is sometimes not possible to avoid entering a peri- 


rectal abscess but experience and meticulous operative: 


technique should reduce the incidence of contamina- 
tion. It is notable that many of the contaminated 
wounds occurred when the perineal surgeon was 


inexperienced. Despite the poor results in con-° 


taminated wounds we still feel that the closed suction 
method has a place in their treatment, for primary 
healing was achieved ın 5 out of 15 contathinated 
wounds and there was only minor wound breakdown 
in another 4° : 
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Bur the advantages which the Surgeon derives from the knowledge of 
Chemistry, are not confined to the composition and administration of 
medicines. This science is of still more material use to him, in elucidating 
several important phaenomena of the animal oeconomy; for by Chemical 


analysis, we acquire a more accurate knowledge of the component parts 
of many substances, which are secreted from the general mass of the 
blood, and lodged in various cavities of the body. 


ABRAHAM COLLES (1811) A Treatise on Surgical Anatomy. 
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Cancer of the biliary system: a study of 445 cases 3 


MORDECHAI SHANI, JACOB HART AND BARUCH MODAN* é 


SUMMARY 

The data for 445 patients admitted to all the general 
hospitals in Israel during a 6-year period in whom a 
definite diagnosis of biliary system cancer was made 
were studied. The findings confirm those of previous 
reports and indicate that the pattern of the disease in 
the community is similar to that in selected hospital 
material. 


ALTHOUGH the symptomatology and course of biliary 
system neoplasms have been amply described in the 
medical literature the 1nformation has been almost 
invariably based on patients referred to selected 
medical centres. The following report utilizes the data 
of all the hospitalized patients with gallbladder and 
biliary tract neoplasms in Israel during a 6-year 
period. The findings could give an overall picture of 
the disease in the community. 


Materials and methods 

The study was based on all the patients diagnosed in 
all the general hospitals in Israel as having carcinoma 
of the gallbladder or of the extrahepatic bile ducts 
during the 6-year period 1960-5. All the records were 
personally reviewed by one of the investigators. The 
cases were then allocated to one of two diagnostic 
categories: 

1. Definite: An unequivocal 
surgical diagnosis. 

2. Probable: Diagnosis based on (a) clinical and/or 
radiological data with histological examination of a 
metastasis, or (6) surgical macroscopic specimen. 

This report 1s limited to the definite category only. 


pathological or 


Results 


Age and sex distribution 

There were 445 cases in the definite category; 345 
had gallbladder tumours and 100 had biliary tract 
lesions. 

In both groups the incidence was higher in women; 
however, the sex ratio was much lower for the gall- 
bladder site (1 : 4-7) compared with the biliary tract 
(1 : 1:6). In both groups 30 per cent of the patients 
were 55 years of age and over at the time of diagnosis. 


Symptomatology 

The clinical symptomatology was similar for both sites 
(Table I). The three most common complaints 
resembled benign biliary tract disease, i.e. pain, 
weakness, anorexia, nausea and vomiting and 
jaundice. Pain in the right upper quadrant or in the 
epigastrium was the most frequent presenting symptom 
and appeared ultimately in two-thirds of the cases. 
Jaundice became obvious before operation in 41-6 per 
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Table I: PRESENTING SYMPTOMS OF PATIENTS 
WITH GALLBLADDER AND BILIARY TRACT CANCER 


Site of primary neoplasm ` 


Gallbladder Biliary ducts 
Symptom (n= 336)* (n= 98)* 
Abdominal pain 67°6 46-9 
General symptoms (weakness, 13:9 . 143 
nausea, vomiting, anorexia) 
Jaundice 80 26:5 
Fever 5.9 3:1 
Weight loss 4:8 6-1 
Constipation or diarrhoea 39 — 
Abdominal mass 27 — 
Acute cholecystitis or 0-6 — 


cholangitis 
Other symptoms 
Accidental finding 


* In 9 cases of gallbladder cancer and 2 cases of biliary tract 
cancer the first symptom was not recorded. 
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Table II: PREOPERATIVE DIAGNOSIS IN PATIENTS 
WITH GALLBLADDER AND BILIARY TRACT CANCER 


Site of primary neoplasm 


Gallbladder Bilary tract 
Diagnosis (n = 345) (n = 100) 
Benign biliary disease 27:8 17 0 
Suspected abdominal malignancy 232 90 
Gallbladder malignancy 11:6 60 
Carcinoma of the pancreas 99 180 
Biliary tract malignancy 6:4 140 
Hepatic malignancy 29 40 
Hepatitis 2:3 20 
Other 8:7 170 
Unclear 72 130 


cent of the patients with gallbladder tumours and 
80 per cent of the patients with biliary tract neoplasms. 

Of the patients with gallbladder lesions in whom a 
reliable determination with regard to the presence or 
absence of biliary calculi could be made either at 
operation or at autopsy, 76:8 per cent had chole- 
lithiasis compared with 45:7 per cent among the 
patients with biliary tract neoplasms. This difference 
was more evident in males: stones were found in 
60-7 per cent of the males with gallbladder tumours 
and in 16-7 per cent of those with biliary tract lesions, 
compared with 80-7 and 55-8 per cent respectively in 
the females. 


Preoperative diagnosis 

Only in a small minority of the cases was a correct 
diagnosis made before operation (Table II). The most . 
common preoperative diagnosis was benign disorder 
of either the gallbladder or the common bile duct, 
m BS 
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Wable III: HISTOLOGY OF GALLBLADDER AND 
BILIARY TRACT CANCER 


‘ Site of primary neoplasm 


e . Gallbladder Biliary tract 
* > Histology (n= 300)* (n= 90)t 
Adenocarcinoma 51 3 66:2 
Mucimous adenocarcinoma 7:0 81 
' Papillary adenocarcinoma 97 5-6 
Scirrhous adenocarcinoma 00 0-8 
Anaplastic carcinomz 10 3 1:6 
Undifferentiated carcinoma 16°7 15-3 
Squamous cell*carcinoma ® 35 1-6 
Other 1:5 0-8 


* In 45 cases histology unavailable. 
t In 10 cases histology unavailable. 


Table IV: TREATMENT OF GALLBLADDER AND 
BILIARY TRACT CANCER 
Site of primary neoplasm 


Gallbladder Biliary tract 
Treatment (n = 345) (n= 100) 
Resection of tumour 22:8 170 
Resection of tumour and 2-7 — 
a nearby metastasıs 
Palliative operation 12:0 26-0 
Explorative operation 350 29-0 
Other treatment 1:5 13:0 
No treatment 25:1 130 
Unclear 0-9 20 


Table V: SURVIVAL OF PATIENTS WITH GALL- 
BLADDER AND BILIARY TRACT CANCER AFTER 
DIAGNOSIS (JEWISH PATIENTS ONLY) 


Site of Median Survivors Survivors 

primary No. of survival at 1 year at5years 

neoplasm cases (mth) (percent) (per cent) 
Gallbladder 334 1 10-0 4-7 


Biliary tract 96 1 120 4:8 


followed by a suspected abdominal malignancy in the 
gallbladder patients and by carcinoma of the pancreas 
in the biliary tract cases. 


Histological diagnosis 

Details of the histological diagnoses are presented in 
Table III. Sixty-eight per cent of the gallbladder 
tumours and 81 per cent of the biliary tract lesions 
were adenocarcinomas. Anaplastic carcinoma was 
present in 10-3 per cent of the gallbladder cases but 
only in 1:6 per cent of the biliary tract cases. In 3-5 
per cent of the gallbladder cases and 1:5 per cent of 
the biliary tract patients the lesion was squamous cell 
carcinoma. 

Treatment and prognosis 

The surgical procedures employed are listed in Table 
IV. Only 22:8 per cent of the patients with gallbladder 
tumours had cholecystectomy alone and 2:7 per cent 
had an additional wide excision. A palliative operation, 
such as choledochoduodenostomy or gastroentero- 
stomy, W&s performed in 12 per cent of the cases. 
Approximately 35 per cent of the patients had 
exploratwe surgery only. Among the biliary tract 
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cases resection of the tumour was performed in 17 per 
cent, a palliative procedure in 26 .per cent and 
explorative surgery ın 29 per cent. 

Survival analysis was computed for Jewish patients 
only because of the lower reliability of follow-up 
among Arabs. The median survival for both malig- 
nancies was about 1 month after diagnosis and the 
percentage of survivors after 5 years was 4-7 and 4:8 
per cent respectively (Table V). 

Owing to the small number of cases with biliary 
tract tumours more refined survival analysis could 
be done only for the gallbladder group. Fifty per cent 
of the patients with a localized gallbladder cancer at 
operation were still alive 1 year after diagnosis, and 
30 per cent were alive after 5 years. In contrast, the 
median survival of patients who had had metastasis 
to the liver was just 1:5 months, and none of thesc 
was alive after 5 years. A relatively superior 
survival pattern was displayed by patients with a 
papillary adenocarcinoma, 21 per cent of whom were 
alive 5 years after diagnosis. This finding was 
independent of the fact that patients in this category 
had a higher frequency of localized tumours. 


Discussion 

The demographic features noted by us are consistent 
with previously published reports (Strauch and 
Providence, 1960; Brown et al, 1961; Gerst, 1961; 
McLaughlin, 1964; Den Besten and Liechty, 1965; 
Salmon, 1966; Solan and Jackson, 1971). Both gall- 
bladder and biliary tract neoplasms are known to affect 
primarily elderly people. Also, most reports note a 
male : female sex ratio of approximately 1:3 in 
gallbladder cancer, as compared with about 1 : 1:5 in 
biliary tract tumours. Both of these findings are in 
contrast to the predominance of males with most 
other neoplasms. 

The clinical picture is similar to that of a benign 
biliary disease. Thus, abdominal pain represents the 
most common symptom noted among patients with 
gallbladder lesions and the second most common 
in biliary tract neoplasms. Owing to the similarity to 
a benign disorder of either the gallbladder or the 
common bile duct a correct diagnosis is only rarely 
made. Occasionally, the existence of a gallbladder 
neoplasm is missed by the surgeon since the tumour is 
localized in the gallbladder wall and simulates an 
acute or chronic inflammation (Person, 1964; Holmes 
and Mark, 1971). Robertson and Carlisle (1967) 
noted that only in 80 per cent of their cases had the 
correct diagnosis been made during operation, while 
in the remaining 20 per cent it had been made after & 
histological examination. 

The frequency of gallstones among patients with 
carcinoma of the gallbladder varies between 60 and 
100 per cent. In contrast, in biliary tract tumours the 
reported frequency of stones is less than 30 per cent 
(Brown et al., 1961; Salmon, 1966). It is assumed that 
gallstones play a part in the production of gallbladder 
carcinoma. 

The survival of patients with either type of carcinoma 
is very poor. Accordingly, 90 per cent of the patients 
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in our series died within the first ycar. This poor 
survival can be attributed to three factors: (a) the 
non-specific clinical picture, which is generally 
indistinguisbable from benign biliary tract disease, 
may prevent an early diagnosis and therefore a 
curative excision, (5) the presence of early metastases 
and (c) the patient's old age. 

The relatively better survival pattern noted in 
localized tumours found incidentally at operation and 
in patients with papillary adenocarcinoma is in line 
with the finding of Appelman et al. (1963) of papillary 
adenocarcinoma occurring in 12 of 21 five-year 
survivors. It seems, therefore, that the relatively low 
grade of malignancy in papillary adenocarcinoma, 
which is in contrast to other gallbladder tumours, 
should be emphasized. 

Finally, it is of interest that despite the unselected 
basis of the data our findings are similar to the results 
of previously reported studies that were based on 
selected hospital material. This fact indicates that in a 
highly malignant and fulminant neoplasm such as the 
ones considered here selection bias does not play a 
major role, since the patient is usually referred to the 
nearest hospital and is only rarely transferred to 
another medical centre, once hospitalized. 
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Disappearing gallstones: report of 2 cases 


ROBIN GRAY* 


3 

SUMMARY ! 

Two cases 0] disappearance of gallstones confirmed by 
operation are described. It is suggested that a con- 
tributory factor in the disappearance was the patient's 
adherence to a fat-free diet. Recommendations are 
made concerning the management of patients with 
multiple small gallstones. 


DISAPPEARANCE Of gallstones may be more frequent 
than published records indicate. Stones may disappear 
from the biliary tract in one of three ways: 

I. By a cholecystenteric fistula. 

2. By dissolution. 

3. By passage through normal ductal channels. 

This report describes the disappearance of gallstones 
in 2 patients. In both cases the disappearance of the 
stones was confirmed at operation and no evidence of 
a cholecystenteric fistula was found. 


Case reports 

Case |: A. M. E.. a female aged 46 vears, complained of 
epigastric pains since the birth of her fourth child 3 years 
earlier. The attacks had occurred every 2-3 months initially, 
but they had recently become more frequent. The pain was 
severe, radiating through to the subscapular region; it usually 
lasted for about | hour and was sometimes associated with 
vomiting. There was no history of jaundice. 

The patient weighed 79-8 kg. On examination the only 
abnormal finding was slight tenderness over her gallbladder. 
The patient was instructed to adhere strictly to a fat-free diet 
(FFD) as defined by Childs (1972). A cholecystogram was 
performed after she had been on the FFD for 74 days. The 
contrast medium did not produce any opacity in the biliary 
tract, which was seen to be filled with numerous radio-opaque 
calculi each 4-5 mm in diameter. A solitary calculus identical 
in size and shape with those in the biliary tract was present in 
the caecum (Fig. 1). The barium meal examination demon- 
strated only coarse gastric mucosal folds; otherwise the oeso- 
phagus, stomach and duodenum appeared normal. The patient's 
name was placed on the waiting list for a cholecystectomy. 
She was admitted 34 years later. For the first 6 months of this 
period she had adhered strictly to the FFD and had remained 
symptom-free except for one attack of pain without jaundice 
6 weeks after starting the diet. After 6 months she had felt so 
well that she had abandoned all restrictions and had been 
eating anything she wanted. 

At laparotomy the gallbladder contained no stones and 
could be made to empty easily. The common bile duct appeared 
normal and no stones were palpable within it. On exploration 
the duct was noted to be of normal thickness and lumen and 
contained no stones or debris. Only a 6/10 Clutton's sound 
would pass easily into the duodenum and a transduodenal 
sphincterotomy to size 16/20 was performed. The common 
bile duct was closed around a T-tube drain. The apparentls 
normal gallbladder was not removed. 

On discharge, the patient was instructed to adhere strictly 
to the FFD; she has now been well and symptom-free for 
18 months, 

Case 2: S. A.S., a female aged 29 years, presented with a 
history of jaundice which had followed 2 days of epigastric 
discomfon and nausea; it had lasted for 2 we@ks. She had 
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then been well for 2 weeks, but a week before the consultatio 
she had experienced epigastric and right hypochondrial dis 
comfort with vomiting after a ‘dinner’. The jaundice returne: 
and was confirmed by a total serum bilirubin of 37 me 
100 ml blood and a conjugated serum bilirubin of 2-8 me 
100 ml blood. The patient had borne 2 children, the younge: 
2 years earlier. She weighed 76 kg and was mildly jaundice: 
She was instructed to adhere strictly to a FFD. Choleeyst 
graphy was performed 8 weeks later; it showed 8-10 radu 


lucent stones within the gallbladder, each 7-8 mm in diamete: 
(Fig. 2). The patient's name was placed on the waiting list f 
cholecystectomy. From that time until her admission near 
x 


2 years later she adhered strictly to the FFD. She experienc 
no further attacks of pain or discomfort. Laparotomy revealed 
a normal empty gallbladder. There were no adhesions and t 
cystic duct and common bile duct were of normal calit 
with no stones palpable within them. Simple cholecsstector 
and appendicectomy were performed 

The patient made an uneventful recover 
symptom-free for 9 months on the FFD 


and | I^ 
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tract and a solitary. calculus in the caecum 


Fig. 1 Numerous radio-opaque i 
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Fig. 2. Cuse 2. Cholecystogram showing radiolucent calculi. 


Comment 
Both patients remained well while on the FFD. The 
indications for advising Operation were: 

1. To obviate the risk of infection in a gallbladder 
containing stones. 

2. To avoid the risk of sudden impaction of a stone 
in the cystic duct. 

The X-ray evidence of a stone in the caecum in Case 
| suggests strongly that the stones had not dissolved 
but had passed down the biliary tract without colic. 
In Case 2 the radiolucent stones could either have 
passed along the ducts or have dissolved. 


Discussion 

Escape of stones from the gallbladder through a 
cholecystenteric fistula and their subsequent passage 
in faeces is well documented. It is usually through 
such a fistula that a stone which causes gallstone ileus 
reaches the bowel (Niemeier, 1934; Fletcher and 
Ravdin, 1951). 

, The association of pregnancy and gallstones is also 
well known (Singh and Howard, 1964; Schaldach and 
Wilson, 1967). Several authors consider that temporary 
hypercholesterolaemia during the later stages of 
pregnancy is responsible for the formation of stones 
and conclude that dissolution may occur in the post- 
partum period as the altered metabolism returns to 
normal (Miller, 1956; Ochsner, 1960). Alternatively, 
hormonal changes associated with pregnancy and 
parturition, perhaps in association with a higher than 


usual qxgess dietary fat intake, may cause spasm of 


the sphincter of Oddi and interfere with proper 
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emptying of the biliary tract (Childs, 1973). It has been” 
suggested that surgery for cholelithiasis should not be 
performed in the immediate postpartum period but 
should be deferred for several months. In these cales 
cholecystography must be repeated before laparotomy 
(Miller, 1956; Ochsner, 1960). , 

Cases have been reported in which there has been 
iatrogenic alteration in the thyroid status associated 
with disappearing gallstones. Addleman (1962) re- 
ported a female aged 24 years, who received desiccated, 
thyroid for obesity. Stones disappeared from her gall- 
bladder during the next 15 months. Addleman 
suggested that the stones had passed along the cvstic 
duct and common bile duct because she had suffered 
several attacks of biliary colic during* that time. 
Linsman and Corday (1959) reported the disappear- 
ance of ten stones without pain or jaundice over a 
period of 4 years. This occurred in a patient suffering 
from coronary artery disease to whom radioactive 
iodine was given to produce hypothyroidism and who 
was subsequently given thyroid hormone. Macfarlane 
and Glenn (1964) recorded the disappearance of gall- 
stones after tri-iodothyronine treatment for obesity. 

Dissolution of stones either with or without some 
form of therapy has been reported. In a diabetic 
female aged 75 years who was treated by insulin 
injections radiolucent stones with radio-opaque 
centres had dissolved after 15 years, leaving only the 
calcified residues (Hessen, 1954). Rembridge (1937) 
reported the dissolution of stones after treatment with 
bile salts and olive oil. In another studv 17 patients 
whose gallbladders contained stones were treated with 
chenodeoxycholic acid for 6 months. In 9 cases there 
was no change in the gallstones, in 4 cases the stones 
decreased in size and in 4 cases the stones disappeared 
(Bell et al., 1972), 

Childs (1972) has postulated that excess dietary fat 
intake can cause spasm of the sphincter of Oddi and 
that the FFD allows relaxation of this sphincter if no 
secondary changes of fibrosis or hypertrophy have 
occurred. In Case 1 the patient had adhered strietly 
to the FFD for 74 days by the time that the chole- 
cystogram was performed; one stone had already 
reached the caecum and it can be presumed that 
those seen in the common bile duct had been expelled 
from the gallbladder. At operation it was found that 
all the stones had disappeared. The patient had 
remained on the FFD for a further 4-5 months after 
the cholecystogram had been performed and it seems 
likely that all the stones were expelled from the bile 
duct and gallbladder during this time without colic. 
At operation the sphincter of Oddi was found to be 
hypertrophied and sphincterotomy was required to 
provide adequate drainage of the common bile duct 
and gallbladder; cholecystectomy was not performed 
although there had been objective evidence of stones 
in the gallbladder. The secondary changes found in 
the sphincter of Oddi could be explained by the 
patient's resumption of excess dietary fat intake for 
3 years after passage of the stones. - R 

The disappearance of the stones in Case 2 by 
possible d&solution could have been brought about 
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“by metabolic changes consequent upon the institution 

of the FFD. Alternatively, the metabolic changes may 
have allowed proper relaxation of the sphincter of 
Oddi so that the stones could be expelled from the 
gafibladder and pass along the common bile duct 
into the duodenum. 

It'is suggested that patients in whom X-ray studies 
reveal small stones in the gallbladder should be kept 
under observatioa on a FFD; on this diet relief from 
spasm of the sphincter of Oddi may allow stones of 
"appropriate size to pass through it. It is recommended 
that a cholecystogram should be repeated in such cases 
after the patient has adhered strictly to the FFD for 
3 months or longer. When patients have been waiting 
for a long time for operation for gallstones a chole- 
cystogram should be repeated before laparotomy is 
performed, particularly in those cases in which the 
stones are small. 
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'Circumflex' arterial bypass for ischaemia of the lower 


limbs—another imitation of natural collaterals : 
J. H. LOUW AND W. BIRKENSTOCK* : ` 
The best operations are often unwittingly an imitation of Nature's methods. * $ i 


Charles F. M. Saint (1925) 


SUMMARY 

Occasionally revascularization of the lower limb by 
direct aortofemoral or iliofemoral bypass grafi is 
impracticable because of sepsis in the femoral triangle. 
In such cases the femoral triangle has been circumvented 
by using an alternative route via the obturator foramen 
for the bypass, lt is pointed out that this obturator 
bypass is simply an imitation of natural collaterals 
(obturator and medial femoral circumflex arteries), but 
that it has certain limitations. Another alternative 
pathway is described and named the ‘circumflex 
bypass because it is an imitation of the circumflex 
collaterals (deep circumflex iliac and lateral femoral 
circumflex arteries). This bypass has been used 
successfully in 2 patients-—from the common iliac to 
the superficial femoral in the first, and from the 
axillary to the superficial femoral in the second. 


FROM time to time the vascular surgeon is faced with 
a situation where replacement of the femoral artery 
along its anatomical pathway is impracticable because 
of a complication which precludes operation through 
the femoral triangle. This usually arises when a 
previously successful aortofemoral or iliofemoral 
bypass graft is complicated by sepsis with or without 
secondary haemorrhage. The infection may be 
primary but more frequently follows delayed dis- 
ruption of the suture line with the development of a 
false aneurysm. Often the circulation to the periphery 
is maintained until the infection has become estab- 
lished, when there may or may not be sudden 
occlusion of the common femoral artery as a result 
of pressure or thrombosis. Less frequently primary 
thrombosis in the graft with subsequent futile attempts 
at retrograde thrombectomy via the common femoral 
artery may be responsible. Rarer causes include 
mycotic aneurysms of the femoral artery, trauma with 
loss of soft tissue to cover the femoral vessels and 
ulteration in the femoral triangle caused by malignant 
tumours, block dissections or irradiation. 

Whatever the cause, the problem is a serious one 
because the patient is faced with the possibility of 
losing the limb as a result of secondary haemorrhage 
or acute arterial occlusion. As a rule the proximal 
inflow is adequate as is the distal outflow, yet local 
repair of the arterial disruption is impossible because 
of sepsis, and if a prosthetic graft is present the 
dangers of an infected foreign body are added. 
Simple tigation of the proximal and distal arteries 
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may precipitate ablation of the limb. The insertion 
of a vein graft along the natural pathway (after 
removal of an infected prosthesis) may be con- 
templated, but this depends on the length of graft to 
be substituted, the availability of an autogenous vein 
and adequate control of the sepsis, and in most cases 
is likely to fail. The only reasonable way of over- 
coming the difficulty is to insert a new bypass graft in 
an uninfected area. This entails a proximal anasto- 
mosis proximal to the previous anastomosis, a distal 
anastomosis more distally as well as a new pathway 
for the graft well away from the septic area. 

The choice of a more proximal feeding vessel would 
depend on the circumstances, but could be the ipsi- 
lateral external or common iliac artery, the abdominal 
aorta, the thoracic aorta (Blaisdell et al., 1961; Nunn, 
1972), the contralateral femoral artery (McCaughan 
and Kahn, 1960; Davis et al, 1972; Tyson and 
Reichle, 1972) or even the axillary artery (Louw, 1963, 
1970; Blaisdell and Hall, 1963;  Mannick and 
Nasbeth, 1968; Parsonnet et al., (970). For the distal 
anastomosis the popliteal, the superficial femoral 
well below the groin or even the profunda femoris 
could be used. The popliteal or superficial femoral 
is preferred because the anastomosis can be per- 
formed well away from the septic area, but the grafts 
may be unduly long. If the profunda femoris has to 
be used direct anastomosis to the main trunk eis 
inadvisable because of the proximity to the septic 
wound, and therefore the rather minute lateral or 
medial femoral circumflex branches will have to bc 
used (employing microsurgical techniques). 

The pathway of the graft poses the most difficult 
problem, especially if prosthetic material is used, 
because if it should traverse or encroach upon the 
area of infection failure can be guaranteed. An 
alternative pathway along healthy uninfected tissue 
planes must therefore be found. Such pathways 
have been described for similar situations in other 
regions (Bergan and Conn, 1971), while in the 
femoral region the obturator pathway, first described" 
by Shaw and Baue (1963), has been used with success 
(Shaw and Baue, 1963; Guida and Moore, 1969; 
Spiro and Cotton, 1970; Ross and Sales, 1972) 
Bergan and Conn (1971) have referred to these 
procedures as 'extra-anatomic, frequently imaginative 
operations’. It is our contention, however. that these. 
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‘operations are neither ‘extra-anatomic’ nor “imagi- 
native’ but simply an imitation of a natural process. 
Saiht (1925) has pointed out that ‘surgeons have 
peguen) not known that they imitated nature, but 
had they thought at all, they would have realised 
that they did follow a course indicated by her. In 
the case of arterial occlusions the pathways for 
bypasses are clearly indicated by the collateral 
vessels. This is "ell illustrated by the obturator 
bypass (Fig., 1). When there is an obstruction of the 
common femoral artery proximal to the profunda, 
or of the external iliac, one of the major collateral 
channels develops through the anastomosis of the 
obturator branch of the internal iliac artery with the 
medial circumflex branch of the profunda femoris. 
When the obstruction is more proximal in the common 
iliac the obturator also participates in the collateral 
circulation via its pubic branch which anastomoses 
with the vessel from the opposite side at the back of 
the pubis and with the inferior epigastric medial to 
the femoral ring (abnormal obturator artery). With 
extensive iliofemoral occlusion the obturator may, 
therefore, provide an adequate collateral channel to 
feed the leg. By imitating this natural 'bypass' the 
surgeon inserts a graft from the common iliac or 
aorta and, following the course of the obturator 
artery, passes it through the obturator canal into the 
medial aspect of the thigh. To avoid kinking and the 
risk of sepsis the graft has to be attached to the distal 
part of the superficial femoral or the popliteal rather 
than to the common femoral or medial circumflex 
branch of the profunda. Good results have been 
reported despite the length of the graft (Guida and 
Moore, 1969; Spiro and Cotton, 1970; Ross and 
Sales, 1972), and even when the entire profunda 
circulation has been bypassed a viable limb with 
good function has been retained (Spiro and Cotton, 
1970). However, the operation involves a difficult 
dissection deep down in the pelvis to visualize the 
common, external and internal iliac vessels, mobili- 
zation of the ureter and identification of the obturator 
vessels and nerve. It is also hazardous because of the 
risk of injury to the obturator vessels when the 
obturator membrane is incised or during the sub- 
sequent blunt dissection along the obturator muscles 
(Guida and Moore, 1969). Indeed, after previous 
pelvic Operations it may be impossible. 

Another collateral pathway which bypasses the 
femoral triangle when the common femoral artery is 
obstructed proximal to the origin of the profunda is 
the circumflex pathway (Fig. 1). This channel develops 
through the anastomosis of the lateral circumflex 
branch of the profunda femoris with the deep circum- 
flex iliac branch of the external iliac. When the 
external iliac artery is occluded its deep circumflex 
iliac branch is fed by the iliolumbar and superior 
gluteal arteries, and when the common iliac is occluded 
it is fed from the lumbar arteries via the iliolumbar 
which anastomoses with the last lumbar. With 
extensive iliofemoral occlusion, therefore, a collateral 
channel is provided from the aorta or common iliac 
via the iliolumbar, deep circumflex iliac «ind lateral 


‘Circumflex’ arterial bypass 





Fig. 1. Right, Collateral circulation about the root of the thigh 
The pathways referred to in the text are indicated by arrows 
Left, Obturator and circumflex bypass grafts inserted 


femoral circumflex to the leg. By imitating the 
natural ‘bypass’ the surgeon inserts a graft from the 
common iliac or aorta and follows the course of the 
above anastomosis from the pelvis, behind the inguina! 
ligament to the lateral aspect of the thigh. Then i! 
can be threaded deep to the sartorius muscle and 
anastomosed to the superficial femoral in the sub 
sartorial canal or to the popliteal more distally. If the 
proximal portion of the superficial femoral is stili 
patent backflow via the common femoral wil! feed 
the profunda, but even if the profunda is bypassed 
a viable limb may still be retained (see obturato: 
bypass above). Anastomosis to the lateral circumflex 
branch of the profunda is not desirable because of the 
small size of the vessel and the risk of sepsis. 

The following case report illustrates the value o! 
the circumflex bypass. 


Case reports 

Case 1: F. C., a 56-year-old surgeon, presented in April, 1971 

with severe claudication of the left leg of 18 months’ duration 
and persistent rest pain in the left fifth toe of 3 months 
duration. The left limb was obviously ischaemic with a ver 

weak femoral pulse and no palpable distal pulses. The right! 
leg was normal with all the pulses present. The patient also had 
evidence of generalized atherosclerosis and severe chronw 
obstructive airways disease. Aortography revealed almi 
complete obstruction of the left common iliac artery close to 
its bifurcation. 

At operation performed on 5 May, 1971, the obstruction 
was found to be due to an aneurysm containing organized 
clot. The aneurysm was removed, the internal and externa! 
iliac arteries were ligated and a Weslowsky graft was attached 
to the stump of the common iliac artery and led along the 
course of the iliac vessels to the groin. Through à separate 
oblique incision in the groin the femoral vessels were exposed 
and the graft was tunnelled behind the inguinal ligament and 
anastomosed to the common femoral artery. The post 
operative course was complicated by sepsis in theeagdomina! 
wound which was soon controlled, and the patient wa 
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Fig. 2. Structures behind the inguinal ligament seen 
from below. The circumflex bypass graft is tunrelled medial 
to the lateral femoral cutaneous nerve. 


discharged 2 weeks after his operation completely relieved of 
his symptoms and with easily palpable femoral and dorsalis 
pedis pulses in the left leg. 

Fourteen months later the patient. who had been extremels 

active, developed a small swelling in his left groin scar. This 
he regarded as an enlarged lymph node, but t was clearly a 
false aneurysm at the suture line and continued enlarging 
slowly, Some months later a discharging sinus developed over 
the lump. and on 10 January, 1973, there was a brisk arterial 
haemorrhage from the sinus. On readmission to Groote 
Schuur Hospital on 11 January. 1973, there were obvious 
sepsis and a pulsating false aneurysm in the left groin. How- 
ever, the circulation to his leg was adequate and the dorsalis 
pedis pulse was still present. In addition, he had severe 
bronchitis superimposed on his chronic obstructive airways 
disease and was a poor surgical risk. It was therefore decided 
to postpone surgical intervention to allow time for attention to 
his lungs. However, repeated small haemorrhages continued 
during the next 24 hours and on 12 January, 1973, emergency 
surgery became mandatory. 
OPERATION: The left groin was sealed and the ower abdomen 
and left thigh covered with an adhesive skin drape. The left 
iliac vessels were exposed by an extraperitcneal approach 
through a left oblique incision extending from the lateral 
border of the rectus abdominis below to the tip of the eleventh 
rib above (Rob, 1963). The proximal end of the previous 
prosthesis, which was uninfected in this regior, was detached 
from the stump of the left common iliac artery and a new 8-mm 
preclotted Weslowsky graft sutured to the latter. This graft 
was then led to a point just medial to the arterior superior 
iliac spine, following the course of the lateral cutaneous 
nerve of the thigh which was clearly visible deep to the fascia 
iliaca (Fig. 1). (This nerve lies in fairly close relation to the 
branches of the iliolumbar artery which anastomose with the 
deep circumflex iliac artery, but the vessels, covered by fuscia. 
may not be visible.) By blunt dissection a tunnel was then 
made through the deep fascia behind the inguinal ligament 
close to the anterior superior iliac spine and medial to the 
lateral femoral cutaneous nerve of the thigh ‘Fig. 2). (Deep 
t@ this point the ascending branch of the lateral circumflex 
femoral artery anastomoses with the deep circumflex iliac 
artery — Fig. |.) 

A separate incision was then made through skin and deep 
fascia along the lateral border of the sartorius muscle from 
the anterior superior iliac spine to Hunter's canal in the mid- 
thigh. The sartorius muscle was reflected medially to expose 
the superficial femoral artery in Hunter's canal. (The lateral 
circumflex femoral branch of the profunda lizs between the 
muscles forming the bed of the sartorius and is out of harm's 
way.) The graft was laid along the bed of the sartorius and 
anastomosed to the superficial femoral artery proximal to 
the addugter hiatus. The sartorius was replaced over the graft 
and the wound was closed and sealed off. 
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The common femoral artery was then exposed in the groin’ 
and à segment of the artery together with the attached previous 
graft removed. The proximal divided end of the femoral argery 
was ligated and the distal end, which was unihfected. was 
closed by suture to allow retrograde blood flow from fhe 
superficial femoral artery to enter the profunda femoris. The 
wound was thoroughly irrigated and closed with drainage. 
Thereafter the abdominal incision was closed by à separate 
team. 

The patient's postoperative course was stormy because of 
severe chest complications. but his wdund healed without 
complications. Postoperatively he had an excellent circulation 
in the leg with a palpable dors#is pedis pulse and he has 
remained well since. 


If local conditions or poor general health of the 
patient preclude the use of the iliac artery or aorta 
for the proximal anastomosis the graft may be 
anastomosed to the axillary artery. It is of interest 
that this pathway is also an imitation of natural 
collaterals which in extreme circumstances may 
convey blood from the axillary to the femoral artery. 
The collateral channels involved are the lateral 
thoracic. branch. of the second part of the axillary 
which anastomoses with the musculophrenic branch 
of the internal mammary, which in turn anastomoses 
with the ascending branch of the deep circumflex 
iliac (Fig, 1), thus establishing a connexion with the 
circumflex anastomosis described above. This col- 
lateral flow is, in fact, augmented by the subscapular 
branch of the third part of the axillary which anasto- 
moses with the lateral thoracic artery. 

The following case report illustrates the successful 
application of the extended bypass. 


Case 2: P. B.. a 39-year-old farmer from Mauritius, was 
admitted to Groote Schuur Hospital in September, 1972, 
complaining of severe claudication in the buttocks and thighs 
of | month's duration. The claudication was of sudden onset 
and had become so severe that he was unable to continue with 
his work, On examination there was evidence of ischaemia of 
both lower limbs. On the right the femoral pulse was weak 
and no distal pulses were palpable. On the left all the pulses 
Were present but weak. The patient. who had previously been 
an alcoholic. was poorly nourished and not a good operative 
risk. Aortography revealed severe aorto-iliac atheroma with 
almost total occlusion of the right common iliac and stendsis 
of the left. On 5 October. 1972, an aorto-iliac bifurcation 
Teflon graft was inserted. Postoperatively there was great 
improvement in the circulation in both legs with restoration 
of all the pulses in the right leg and improvement of those in 
the left. He was discharged on the thirteenth postoperative day. 
Six months later he was readmitted with severe ischaemia of 
the left leg. Three days before his admission the leg had 
suddenly become painful. cold and pale. His local doctor had 
explored the left common femoral artery which was found to 
contain a thrombus, but his attempts at thrombectomy had 
been unsuccessful. On examination the leg was severely 
ischaemic with no palpable pulses, but the limb was still 
viable. There was obvious superticial sepsis in the femoral 
wound. Immediate surgery was not indicated because of his 
poor general condition and the sepsis in the groin. which was 
treated. with local irrigations. However, the condition of the" 
left leg continued to deteriorate, he had severe rest pain in the 
foot and the great toe showed signs of impending gangrene. 
It was therefore decided to restore the circulation to his leg 
by means of a circumflex bypass graft using the axillary artery 
as the feeding vessel. 
OPERATION: The septic area was excluded by means of an 
adhesive skin drape and the subsartorial canal w&s entered 
as in Case | to expose the superficial femoral artery. The thirds 
part of the left axillary artery was exposed and a preclotted* 
Dacron Vel@ur 6-mm graft was tunnelled subcutaneously 


from the axilla to the left anterior superior iliac spine (Blaisdell 
and Hall, 1963; Louw, 1963). Through a small muscle-cutting 
incigion medial to the anterior superior iliac spine the tunnel 
was continued deep to the inguinal ligament just medial to the 
latéral femoral circumflex nerve to reach the bed of the sar- 
torifis muscle. The distal end of the graft was then anastomosed 
to the superficial femoral artery in Hunter’s canal. The pre- 
viousegraft was not removed because the groin sepsis was 
‘ considered to be superficial. 

Postoperatively the circulation in the left leg was excellent 
with return of the dofsalis pedis pulse. The groin sepsis cleared 
up after 2 weeks’ treatment and the patient was discharged fit 
and well but en anticoagulant therapy because of the length 
of the graft. He has remained well since. 


Discussion 

Iliopopliteal and iliofemoral bypass grafts via the 
obturator foramen have now been in use for 10 years 
and proved their worth in circumstances when 
conventional direct bypass grafts are precluded. 
The operative procedure, however, is difficult and 
hazardous. An alternative course for the graft which 
we have termed the ‘circumflex’ pathway has thus 
been utilized. Although this pathway was devised in- 
cidentally when circumstances precluded the use of 
the obturator bypass, further study has revealed that 
it, like the obturator, imitates a natural collateral 
pathway. 

In 1910 Rutherford Morison in discussing the basic 
principles of surgery pointed out that ‘Nature alone 
can heal, but often requires help. In order that the 
help which surgery can give may be applied correctly 
and to the best advantage, we must understand her 
methods and seek to imitate them.’ We believe that 
by imitating the natural circumflex collateral cir- 
culation the ‘circumflex’ bypass is based on sound 
surgical principles. It is an easy operation, free from 
hazards and if the need should arise the inflow may 
be taken from the axillary artery. Furthermore, it has 
the advantage of minimal kinking at the groin on 
flexion of the thigh, and the indications for its use 
might therefore be extended to elective operations 
for uncomplicated iliofemoral occlusions. 
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Infected synthetic arterial grafts SEM 


JOHN BOUHOUTSOS, DEMETRIOS CHAVATZAS, PETER MARTIN . 


AND TOM MORRIS* 


SUMMARY 
A retrospective study of 532 patients with synthetic 
arterial grafts was made. The results showed that when 
the distal anastomosis has to be made via the groin the 
incidence of infection is reduced by placing the anasto- 
mosis above the inguinal ligament. This reduction in 
incidence is highly significant (P 0-001). If for some 
reason anastomosis to the femoral artery is unavoidable 
it is suggested that the sartorius muscle should be 
detached from its origin and sutured to the inguinal 
ligament to cover the anastomosis. 

In addition the management of patients with infected 
grafts is discussed. 


AN infected synthetic graft is a relatively uncommon 
complication of arterial surgery but when it does occur 
it often results 1n loss of a limb or death. It is therefore 
very important to prevent infection in such grafts, for 
once established it is difficult to manage. This study 
was undertaken to try to identify avoidable causes of 
graft infection. 


Materials and methods 

The case notes of 532 patients who had been treated 
between 1957 and 1972 at Hammersmith and 
Chelmsford Hospitals with synthetic grafts of the 
abdominal aorta and the arteries of the lower limbs 
were studied. The number of anastomoses involved 
with each graft, the position of the anastomoses 
(whether above or below the inguinal ligament) and 
whether they were made via the groin or the abdomen 
were noted. Only patients who had survived operation 


. by 10 days or more were included. The incidence of 


infection related to the position of the anastomoses 
was recorded, together with the presentation, treat- 
ment and outcome and also the presence of infected 
lesions of the foot. 


Results 

Table I shows the sites of the grafts, the positions of 
the anastomoses and the incidence of infection 
related to the positions of the anastomoses. There 
were 389 aortic bifurcation grafts, of which some were 
anastomosed to the common femoral artery distally; 
191 were for aneurysms and 198 for occlusive disease. 
Three anastomoses were involved in each graft so 
that the total number of anastomoses was 1167; 
751 were above the inguinal ligament and had been 
performed via the abdomen, 326 were above the 
inguinal ligament and had been inserted via the groin 
(after dividing the inguinal ligament} and 90 were 
below tfie inguinal ligament. Two out of each of these 
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groups became infected, giving a total of 6 infections’ 
One of the 2 infected grafts inserted via the abdomen 
presented as an aortoduodenal fistula and may not 
have been infected originally, while the other was in a 
patient who had had an anterior resection of his 
rectum at the same time as an aortic graft. The rectal 
anastomosis had leaked, giving rise to a pelvic 
abscess. 

There were 12 ilio-iliac grafts with a total of 
24 anastomoses, of which 12 had been performed via 
the abdomen and 12 above the inguinal ligament via 
the groin. None became infected. There were 4 ilio- 
femoral grafts with 4 anastomoses done via the 
abdomen and 4 below the inguinal ligament, of which 
] became infected. There were 85 femoropopliteal 
grafts with 85 anastomoses in the groin below the 
inguinal ligament, of which 6 became infected. There 
were 7 femorofemoral cross-over grafts with a total 
of 14 anastomoses done through the groin, of which 4 
were above the inguinal ligament and 10 below. One 
of the latter became infected. The total number of 
anastomoses performed via the abdomen and the 
groin was 1356; 790 were done through the abdomen 
and 2 became infected, 365 were above the inguinal 
ligament via the groin and 2 of these became infected 
and 201 were below the inguinal ligament via thc groin 
and 10 of these became infected. Comparing the 
incidence of infection in the last two groups by the 
x? test shows a highly significant preponderance of 
infection in grafts with an anastomosis below the 
inguinal ligament (y3— 11-98, P 0-001). In at least 5 
of the 12 cases of groin infection a haematoma was 
present soon after operation. 

Table II shows how many patients in each group 
had an infected foot lesion before operation. There 
were 35 patients with wet or dry gangrene of a foot or 
toe but only 2 of these developed infection in the graft ; 
both had femoropopliteal grafts. Altogether 17 
patients with femoropopliteal grafts had preoperative 
infected foot lesions and 2 of these developed graft 
infection. There was no significant preponderance of 
foot infection in patients with infected femoro- 
popliteal grafts (y3— 0:577). š 

Table III shows the presentation, treatment and out-* 
come of the cases with infected grafts. All were 
treated with antibiotics and in 8 out of 14 the graft 
was removed. Three of the 6 patients whose infected 
graft involved the aorta died. All the rest recovered, 


but there were 2 amputations. 
$ 
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Table 1: THE INCIDENCE OF INFECTED ARTERIAL GRAFTS RELATED TO 


ANASTOMOSES IN DIFFERENT SITES 
e Total 


No. of infected graíts 


E * : nó. of Site and no. of anastomoses 
» e Site of graft grafts A B C Total A B C Total 

Aorto-iliac bifurcation 389 751 326 90 1167 2* 2 2 6 
Unilateral aorto-iliac 23 23 23 0 46 0 0 0 0 
: ][lio-iliac 12 12 12 0 24 0 0 0 0 
lliofemóral 4 4 0 4 8 0 0 I l 
Femoropopliteal e 85 0 0 85 85 0 0 6 6 
Axillofemoral 12 0 0 12 ]2 0 0 0 0 
Femorofemoral ¢ross-over ® 7 0 4 10 14 0 0 ] | 
Total 532 790 365 201 1356 2* 2 IO 14 


* One case of aortoduodenal fistula and ! case following leakage of a rectal anastomosis. 
A, Graft performed through the abdomen. B, Graft performed through the groin above the inguinal ligament. C, Graft performed 


through the groin below the inguinal ligament. 


Table II: NUMBER OF GRAFT RECIPIENTS WITH 
INFECTED FOOT LESIONS 


Type of graft and _ All grafts. 
site of anastomoses Total IFL 


Infected grafts 
No. infected IFL 


Aorto-iliac bifurcation 389 9 6 0 
A 751 0 2 0 
B 326 7 2 0 
C 90 2 2 0 
Unilateral aorto-iliac 23 2 0 0 
A 23 0 0 0 
B 23 2 0 0 
C 0 0 0 0 
IL10-1liac 12 3 0 0 
A 12 0 0 0 
B 12 3 0 0 
C 0 0 0 0 
Iliofemoral 4 0 0 0 
A 4 0 0 0 
B 0 0 0 0 
C 4 0 l 0 
Femoropopliteal 85 17 6 2 
A 0 0 0 0 
B 0 0 0 0 
C 85 17 6 2 
Axillofemoral 12 3 0 0 
A 0 0 0 0 
B 0 0 0 0 
C I2 3 0 0 
Fergorofemoral 7 I l 0 
A 0 0 0 0 
B 4 0 0 0 
C 10 ] ] 0 


A, B and C as in Table I. IFL, Infected foot lesion. 


Discussion 

It is generally accepted (Hoffert et al., 1965; Szilagyi 
et al., 1972) that the commonest source of infection in 
synthetic grafts is the skin of the groin area, the usual 
organism being Staphylococcus aureus. The groin is a 
relatively dirty part of the body, prone to intertrigo, 
and in an obese person a groin wound is often buried 
deep between two moist skin surfaces. In addition a 
vertical incision cuts across the skin creases and tends 
to gape, especially when the hip is flexed as it often is 
fer long periods, and dissection in the groin may 
damage lymphatics and produce a collection of lymph 
in the wound which, like a haematoma, is an excellent 
bacterial Bulture medium. 

. A synthetic graft in the depths of an infected wound 
is a foreign body and the infection well usually 


continue until the graft is removed. The early stages 
of expulsion of the foreign body will be accompanied 
by severe haemorrhage, which if untreated results in 
the patient dying. Infection may spread along the 
graft from a groin anastomosis to involve an aortic 
anastomosis and make the danger even more acute. 
If the graft is above the inguinal ligament it will be 
separated from an infected groin wound by the 
abdominal muscles and is less likcly to become 
involved. 

It might be thought that an infected foot lesion 
could predispose to graft infection because the groin 
lymphatics, cut during operation, may contain 
infected lymph. There is no evidence to support this 
theory, for cultures of lymph taken from the groin 
have not revealed infection. It might be argued that 
the increased flow of lymph under these conditions, 
albeit sterile, would tend to collect in the wound and 
become infected. This may well occur and if so will 
happen if the operation is done through the groin 
whether the lower anastomosis is put above or below 
the inguinal ligament. However, an anastomosis 
above the inguinal ligament is less likely to be involved 
in the subsequent infection; in our series the presence 
of a foot infection caused no significant increase 1n the 
incidence of graft infection. 

There are other advantages to be gained from 
placing the lower anastomosis of a graft above the 
inguinal ligament. First, if a further operation on the 
femoral artery becomes necessary, particularly a 
limb-saving femorofemoral cross-over, the absence of 
a graft in the groin will make it much easier. Secondly, 
because the graft ends above the hip joint it is not 
being constantly flexed and its delicate pseudo-intima 
placed in jeopardy. : 

Three out of our 6 patients with infected aortic 
grafts died. This is similar to the results of Szilagyi et 
al. (1972), who reported 24 patients with infected 
grafts of whom 13 died. These figures emphasize that 
infection in an aortic graft is a disaster and our results 
show clearly that if all the anastomoses are above the 
inguinal ligament the incidence of infection is 
dramatically reduced. Only 2 of the 14 infected cases 
had all 3 anastomoses done via the abdomen and 1 of 
these had an anterior resection performed at,the same 
time as the arterial operation, with subsequent leakage 
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Table III: PRESENTATION, TREATMENT AND OUTCOME IN PATIENTS WITH 


INFECTED GRAFTS 


Time after 3 

Graft site Presentation operation (wk) Treatment Outcome 
Aorto-iliac Rectal bleeding from false aneurysm 3 Antibiotics; graft removed Died e * 
Aorto-iliac Melaena—duodenai fistula 3 Antibiotics; axillofemoral graft Died 
Aorto-iliac Metastatic abscesses 2 Antibiotics, graft removed Died , 
Aorto-iliac Rigors 3 Antibiotics Recovered 
Aorto-iliac Haemorrhage through wound 2 Antibiotics Recovered 
Aorto-iliac Abscess ın left iliac fossa 3 Antibiotics; drainage è Recovered 
Iltofemoral Discharging groin wound l Antibiotics; graft removed Recovered 
Femoropopliteal Leaking false aneurysm 52 Antibiotics; graft removed . Recovered , 
Femoropopliteal Groin abscess I Antibiotics, graft removed Recovered 
Femoropopliteal Groin abscess 2 Antibiotics; graft removed Amputation 
Femoropopliteal Groin abscess 182 Antibiotics; graft removed Amputation 
Femoropopliteal Bleeding through wound I Antibiotics Recovered 
Femoropopliteal Infected false aneurysm 52 Antibiotics, graft removed Recovered 
Femorofemoral Groin abscess 17 Antibiotics; graft removed « Recovered 


from the rectal suture line. It would have been a 
miracle if this graft had not become infected and we 
have not for many years opened the bowel distal to 
the first part of the duodenum under any circum- 
stances when grafting the aorta. The other case was 
an aortoduodenal fistula and there 1s no evidence that 
this was caused by infection. Performing all the 
anastomoses via the abdomen 1s the safest method, 
but if the lower anastomosis has to be via the groin 
placing it above the inguinal ligament reduces the 
incidence of infection highly significantly. The opera- 
tion can be done by incising the inguinal ligament and 
the abdominal muscles vertically and exposing the 
external iliac artery extraperitoneally. If the common 
femoral or external iliac arteries are stenosed or 
occluded they are rebored and the graft anastomosed 
to the external iliac artery. The muscles are closed in 
layers and hernia formation is uncommon. If for some 
reason the lower anastomosis has to be made below 
the inguinal ligament it is best to protect it by detach- 
ing the sartorius muscle from its origin and suturing 
it to the inguinal ligament to lie in front of the graft. 

Careful suturing of the anastomosis is important, 
for a haematoma can predispose to infection. It is 
also advisable to make sure that the blood pressure is 
not much below normal before closing the wound, 
for if it rises later bleeding may start from the suture 
line and a haematoma form. 

The use of prophylactic antibiotics is in most circum- 
stances a controversial subject. We use them for the 
following reasons. At the end of an operation no 
wound is likely to be completely sterile and even a few 
organisms in a graft may be lethal. In addition blood- 
borne organisms, perhaps from a urinary catheter, 
could infect a graft which at this stage is lined only by 
thrombus. The situation of these patients ıs just as 
dangerous as that of patients with. rheumatic heart 
disease undergoing a tooth extraction who routinely 
receive penicillin to cover the operation. Our patients 
have a much greater area vulnerable to haemato- 
genous infection in the immediate postoperative 
period than patients with rheumatic heart disease, so 
that it seems logical to give them antibiotic cover. We 
start gntibiotics the day before operation and 
continue for 4 days after. A suitable combination is 
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erythromycin and Fucidin to deal with staphylococci 
which are most commonly found in infected grafts, 
and ampicillin to reduce blood-borne coliform 
infection. 

Fortunately, in common with other authors our 
experience of infected grafts is so small that manage- 
ment must be based upon general principles. There 
are two aims in management. The first is to eradicate 
the infection and the second to restore the circulation. 
Massive antistaphylococcal therapy 1s essential and the 
graft should be explored and if occluded removed; it 
IS serving no purpose and the thrombus within it 1s an 
excellent bacterial culture medium. Bacteriological 
cultures are made from the graft as a guide to anti- 
biotic therapy. When an aortic graft is removed the 
aortic stump should not simply be ligated because the 
experience of others and ourselves shows that this is 
not enough to prevent fatal haemorrhage. The best 
method is probably to reinforce the aortic stump by 
suturing over it the mobilized anterior longitudinal 
ligament of the spinal column. 

If the prosthesis 1s not occluded it is worth draining 
the area and irrigating it frequently with antibiotic 
solutions as well as giving systemic antibiotic therapy. 
If this fails and haemorrhage ensues the graft must be 
removed. 

Whenever the graft is removed the problem of 
restoring the circulation has to be considered. If only 
one limb of an aortic bifurcation graft is infected it is 
worth exploring the graft proximally and bypassing 
the infected limb by bringing a graft from the main 
stem of the prosthesis to the femoral artery via the 
obturator foramen The infected limb is ligated and 
divided proximally and withdrawn through the groin. 
If it is inevitable that a graft be removed it is worth 
trying to restore the distal circulation before approach- 
ing the field of infection. This is usually only possiblé 
with grafts which go no lower than the common 
femoral artery; these are the majority as synthetic 
materials are now rarely used for femoropopliteal 
grafts. An axillofemoral graft is the easiest temporary 
measure in these circumstances and will often stay 
patent long enough for the aorta to be regrffted after 
the infection has been overcome and the inflammatory 
process has died down. A femorofemoral CFOSS-OVer 
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Praft is the easiest method of bypassing an infected 
unilateral aorto-iliac graft. A method which succeeded 
onct in dealing with an infected iliofemoral rebore 
must also be mentioned. A Teflon cross-over graft 
was’ taken from the uninfected common femoral 
artery and anastomosed to a reversed saphenous vein 
whose other end was anastomosed to the popliteal 
artery. 

In conclusion, if*a graft becomes infected in spite of 
the lower anastomosis , being above the inguinal 
ligament, restoring the circulation to the limb is much 
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easier if the lower anastomosis is in this position, for 
unless there is also infection ın the groin wound the 
common femoral artery is available to take a graft. 
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Pancreatic trauma and idiopathic retroperitoneal 
fibrosis: a long-term follow-up study of 4 patients 


A. V. POLLOCK* 


SUMMARY 
Four cases are presented of long-term follow-up after 
pancreatic trauma. In none of these was any evidence 
found on intravenous pyelography of late ureteric 
obstruction by retroperitoneal fibrosis. 


IN 1967 Webb and Dawson-Edwards reported 
14 patients with non-malignant retroperitoneal 
fibrosis. One of their cases was a 16-year-old patient 
who presented with bilateral ureteric obstruction 
2 years after a mild abdominal injury which was 
thought to have involved the pancreas and produced 
a fibrous pancreatic cyst. This case was recently 
brought to my attention by Mr Richard Heslop of 
Hull in the course of a discussion of 4 cases of 
traumatic rupture of the pancreas. In view of the 
suggestion that pancreatic rupture might lead to 
retroperitoneal fibrosis these patients, all of whom had 
made a satisfactory recovery, were traced and with 
the kind cooperation of their general practitioners 
and of the radiologists at Leeds and Scarborough, 
intravenous pyelograms were obtained for each of 
them. 


Case reports 

Case 1: On 29 June, 1960, a 13-year-old boy fell less than 
] metre and struck his upper abdomen on a stone. He was 
admitted with upper abdominal and chest pain, cyanosis and 
dyspnoea. Chest and abdominal X-rays were normal, but 
slight upper abdominal tenderness and rigidity led to 
laparotomy. Blood was found in the peritoneal cavity, and a 
4-cm laceration of the undersurface of the liver medial to the 
gallbladder was sutured. 

The patient's subsequent condition was not satisfactory 
and 10 days later he showed signs of general pentonitis. A 
further laparotomy showed slight fat necrosis in the sub- 
cutaneous tissues and a small pseudopancreatic cyst in the 
lesser sac. This was unsuitable for cystogastrostomy and was 
drained externally. Pancreatic fluid and pus drainage con- 
tinued for 16 days. Thereafter it ceased and the patient made 
a full recovery. He has remained well and an intravenous 
pyelogram in 1973 was normal. 


Case 2: A 15-year-old boy fell on to a tree stump on 27 July, 
1963, and injured his upper abdomen. He was admitted the 
fgllowing day with abdominal pain and vomiting, pyrexia and 
abdominal tenderness and rigidity. Laparotomy showed 
ascites stained with bile and blood. A bile-stained retro- 
peritoneal effusion distended the retroperitoneal tissues on 


the right side of the abdomen? and the right half of tht 
pancreas was grossly enlarged. A diagnosis of ruptured 
pancreas was made and the patient made a satisfactory 
recovery on conservative treatment. In 1973 he reported that 
he had remained well and an intravenous pyelogram was 
normal. 


Case 3. A 9-year-old boy fell off his bicycle on 13 April, 1966, 
and was admitted with abdominal pain, vomiting and tender- 
ness and rigidity. Laparotomy showed a bloodstained peritoneal 
effusion and a rupture of the left half of the pancreas. The 
abdomen was closed and the patient made a satisfactory 
recovery. In 1973 he reported that he had remained well and 
an intravenous pyelogram was normal. 


Case 4: A 25-year-old man was felling a tree on 12 February, 
1968, when his upper abdomen was injured by a branch. He 
was kept under observation at another hospital for 10 days. 
Two days after discharge he started vomiting and had some 
epigastric pain and was admitted under my care. 

He was slightly jaundiced (serum bilirubin 2:9 mg/100 ml; 
serum alkaline phosphatase 27 KA units/100 ml). Serum 
amylase was 340 Somogyi units/100 ml and a barium meal 
examination showed displacement to the left of the second 
and third parts of the duodenum. He was treated con- 
servatively and made a satisfactory recovery. In 1973 the 
patient had had no further symptoms and an intravenous 
pyelogram was normal. 


Discussion 

Non-malignant retroperitoneal fibrosis may rarely 
arise in patients taking methysergide and it may 
complicate abdominal irradiation or endometriosis. 
In most cases, however, it is idiopathic (Mitchinson, 
1970). Webb and Dawson-Edwards (1967) suggested 
that in their case it could have arisen as a result of 
pancreatic trauma. No evidence of this association 
was found in the 4 patients recorded here who had 
intravenous pyelography 13, 10, 7 and 5 years respec- 
tively after injury to the pancreas. 
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to breast cancer 
treatment 








Drug therapy is often both 
uncomfortable and distressing for the patient 
with advanced breast cancer But now a 
more acceptable treatment is available for 
4 such patients, ‘Nolvadex’ (tamoxifen). 
‘Nolvadex’ is an oestrogen antagonist. 
Whilst it is just as effective as other treatments, 
it has no hormonal properties. Virilization- 
common with androgens-is unknown; oedema, 
nausea and vomiting occur much less frequently 
than with oestrogens. 
'Nolvadex'is taken as twice-dail y 
oral doses. So treatment is simple as well as 
more acceptable. 
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When 


 pseudomonas 


threatens the. 
success of 
surgery 


Pyopen 


The skill of the surgical team, hours in the theatre, 
the most advanced techniques in the world... vet infection 
can still throw the outcome into jeopardy. 
Post-operative pseudomonas or proteus infections call for 
Pyopen. Only Pyopen offers good activity against Gram- -negative ] | 

i ar ne > Pyopen Infusion = 
organisms w ith the added advantage of penicillin safety. With D pen inTusiu" was 
intravenous Pyopen, at a dosage of 5g 4-6 hourlv, many Em ~. - 
dangerous post-operative infections can be rapidly 
controlled. 


Adult Dosage 

5g LV. 4-6 hourly. 

In patients with renal impairment dosage may be reduced; 
monitoring is advisable in these cases to ensure adequate 
serum antibiotic levels. 

Contra-indication 

Penicillin hypersensitivity. 

Side-effects 

As with other injectable penicillins. In rare cases skin and 
mucous membrane haemorrhages due to interference with 
normal clotting mechanisms have been reported. 
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Further information is available on request. ds 
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Giant fibro-adenoma (cystosarcoma phyllodes) in 
adolescent females—a clinicopathological study 


R. NAMBIAR AND M. KANNAN KUTTY* 


SUMMARY 

' 1. An analysis of the findings in a series of 25 cases 
of giant fibro-adenoma of the breast in adolescent 
females is presented together with a review of the 
relevant literature. The clinical features, histology, 
prognosis and treatment of these tumours are discussed. 

2. Follow-up of from 2 to 8 years after total excision 
of the tumours has shown that normal breast develop- 
ment occurred in all the cases. There was no recurrence 
.or distant metastasis. 

3. Despite clinical features and histological character- 
‘istics suggestive of malignancy the tumour has been 
found in our experience to be strictly benign in patients 
under the age of 20 years. 


SINCE Muller’s (1838) original description of giant 
tumours of the breast as a distinct entity from 
carcinoma, numerous reports and reviews of these 
rare and interesting tumours have appeared in the 
literature (Lee and Pack, 1931; McDonald and 
Harrington, 1950; Treves and Sunderland, 1951; 
Stephenson et al, 1952; Lester and Stout, 1954; 
Oberman, 1965; McDivitt et al., 1967). Most of these 
reviews do not emphasize their clinical behaviour and 
prognosis in different age groups. 

Large well-defined tumours of the breast in young 
females are so rare that McDivitt et al. (1967) thought 
that this condition is almost never found in adolescent 
females. 


Materials 

We, have had the opportunity of studying 25 cases of 
giant tumours in adolescent females. These cases were 
seen in the various surgical units of hospitals in West 
Malaysia and one of the two Surgical Units of the 
General Hospital, Singapore, between the years of 
1964 and 1972. Their clinical characteristics and 
varied histological patterns although not unlike those 
occurring in older age groups have a favourable 
prognosis and therefore merit recognition as a distinct 
entity. 


Age incidence 

Of the 25 cases, 7 patients presented before the age of 
45 years, 8 cases were between 15 and 17 years and 10 
cases were between 18 and 20 years. The youngest 
patient in this series was 11 years. There were 15 
Ghinese, 8 Malays and 2 Indians (Table J). 


Tumour growth and menstruation 

In 3 pati@nts the lump was noticed before menarche 
and in another 3 in the same year as menarche. The 
average age at which menarche occurred was 134 


9. | . 


years. In all 7 cases who presented before the age of 
15 years there was a sudden increase in the size of the 
swelling from the onset until the time of presentation 
within 6 months. In the patients between 18 and 20 
years the lump had been noted for 2-3 years but had 
enlarged about 6 months prior to admission to hospital. 
In one-third of the total number of patients there was 
a history of irregular menstrual cycles. There was no 
history of hormonal treatment or family history of 
breast diseases in any of the patients. 


Table I: DETAILS OF 25 CASES OF GIANT FIBRO- 
ADENOMA IN ADOLESCENT FEMALES 


No. of 
Feature cases 

Age 

Below 15 yr 7 

15-17 yr 8 

18—20 yr 10 
Race 

Chinese 15 

Malay 8 

Indian 2 
Onset of tumour in relation 

to menarche 

Before menarche 

Same year as menarche 3 

After menarche 19 
Size of tumour 

Whole breast 9 

More than half the breast 10 

One quadrant 6 


Clinical features (Fig. 1) 

In all the patients the presenting symptom was the 
painless breast lump. In 12 patients the lump was on 
the right side and in 10 patients on the left side. 
Although there was no case of giant tumour in both 
breasts at the time of presentation, giant tumour in 
one breast and an ordinary small fibro-adenoma in the 
other breast were noted in 3 patients. In 6 cases the 
tumour was confined to one quadrant of the breast, 
in 10 cases the tumour occupied more than half of the 
breast and in 9 cases the tumour filled the whole 
breast. The average size of the tumour on clinical 
examination was 12 cm in diameter and six tumours 
were as large as 18 cm in diameter. Retracted nipples 
were noted in 3 cases. Dilated veins were observed in 
the skin of the breast in 20 cases while ulceration of 
the skin was present in only 3 cases. In all the cases the 
lumps were well defined, nodular or irregular on the 
surface, firm in consistency and fairly mobile within 
the breast. There was some tethering to the nipple in 





* Thomson Road General Hospital, Singapore? and the 
General Hospital, Kuala Lumpur, Malaysia. 
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Fig. 1. Patient with à giant breast tumour. 


2 cases and to the overlying skin in 2 other cases. 
Axillary nodes were palpable in | case with ulceration 
of the breast skin. 

The essential features in these cases are the onset of 
the tumour at or about puberty associated with a rapid 
increase in size and producing enlargement of the 
breast. Clinical examination shows a well-defined 
nodular tumour, mobile within the breast itself and 
producing stretching of the skin over the surface and 
dilatation of the superficial veins. Complete excision 
of the tumour is followed by the absence of recurrence 
or distant metastasis. Normal breast development 
follows in all cases. Tumours that occur at or before 
puberty have a rapid growth rate from the onset, 
assuming massive proportions within months, while 
those that occur in late adolescence may grow rapidly 
after 2 or 3 years of a relatively slower rate of growth. 
It is well known that giant tumours in older age groups 
develop in pre-existing fibro-adenomas (Evans, 1968). 
Ulceration of the skin may occur, mainly as a result 
of the stretching of the skin over the rapidly increasing 
tumour, and this was observed in 3 cases in the present 
series. Although bilateral tumours have been reported 
in one-third of the cases in the literature, this has not 
been our experience. About 12 per cent of our cases 
had a concomitant ordinary fibro-adenoma in the 
contralateral breast. 


Treatment and follow-up 

All the cases were treated by local excision of the 
tumour and were followed up for from 6 months to 
8 years. Twelve cases have been followed up for 5-8 
years, 6 cases for 2-5 years and 7 cases for less than 
2 years. There has been no local recurrence or distant 
metastasis and normal breast development was noted 
in all the patients. Thus these tumours do not seem to 
follow the same clinical course and prognosis in 
adolescents as in older age groups. 


Incidence 

The overall incidence of giant tumours of the breast is 
low. Lee and Pack summarized the literature up to 
1931 and found only 105 cases with an average 
age incidence of 44-6 years. In the Mayo clinic between 
1904 ang 1943 there were 13 reported cases 
(Stephenson et al., 1952), and the Columbia University 
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Medical Center recorded 15 cases between 1911 and* 
1940 (Hill and Stout, 1942). 

These tumours have their highest incidence in *the 
third and fourth decades (Stephenson et al., 1952). 
McDivitt et al. (1967) have drawn attention to “the 
extreme rarity of these tumours in the adolescent age 
group. Of the 350 cases of cystosarcoma phyflodes , 
accumulated from four large series reported tin the 
world literature (Lee and Pack, 4931; Treves and 
Sunderland. 1951; Lester and Stout, 1954; McDivitt 
et al., 1967), only 5 per cent were encountered in 
adolescents. Wulsin (1960) reviewed the incidence of 
large breast tumours in adolescent females from 
1927 to 1960 and found only 26 cases. The rarity of 
this lesion is further emphasized by recent.case reports 
(Hines and Geurkink, 1965; Amerson, 1970; Leigh, 
1970) (Table Il). 


Nomenclature 
Much confusion exists in the literature in the termi- 
nology of these tumours. 

When Muller (1838) first described these tumours 
he used the term ‘cystosarcoma phyllodes and 
believed that the lesions were perfectly innocent. Halkier 
and Ohlsen (1954) described them as a variant of the 
usual fibro-adenomas. Lee and Pack (1931) and 
Stephenson et al. (1952) included under this term 
large fibro-adenomas and sarcomas. McDonald and 
Harrington (1950) defined ‘cystosarcoma phyllodes’ 
as a huge tumour of the breast which is a benign 
fibro-adenoma in 90 per cent of cases and a fibro- 
sarcoma in 10 per cent. Large fibro-adenomas are 
often called *cystosarcoma phyllodes’ on the basis of 
size alone and the term 'cystosarcoma phyllodes’ has 
been used by clinicians to cover all types of these 
tumours irrespective of age to avoid misunderstanding. 
Some authors (Oberman, 1965) used 'cystosarcoma 
phyllodes’ to describe both benign and malignant 
lesions while others (Jordal and Sorensen, 1961) 
preferred to call the benign variety a giant fibro- 
adenoma and reserve the term  'cystosarcama 
phyllodes’ for the malignant variety. 

In an attempt to find a suitable term to give an 
accurate histological picture, pathologists have used 
a number of synonyms and to date there are well over 
forty used in the literature. The more popular ones 
are 'cystosarcoma phyllodes’, ‘giant intracanalicular 
fibro-adenoma', ‘giant myxomatous fibro-adenoma' 
and'Brodie's tumour’. Scarff and Torloni of the World 
Health Organization (1968) recommended the use of 
the term ‘cellular intracanalicular fibro-adenoma’. 


Treatment j 
While there is no unanimity even amongst pathos 
logists in the use of terms for this rather rare tumour 
it is felt that the surgeon will be led to a confused 
conclusion regarding its treatment. : 
The many different operations that have been 
performed are shown in Table IIl. It may be noted 
that in spite of many radical operations thefe has not 
been a single case of malignant tumour in these series, 
In his review of the English literature from. 1927 to 


4960, Wulsin (1960) recorded that of 24 published 
cases, no malignancy was demonstrated either 
clinically or histologically. Sixteen of these 24 patients 
underwent simple mastectomy, 4 had radical 
ma9tectomy and 4 had local excision. Haagensen 
(1965) reviewed cases of breast carcinoma below 20 
years*of age reported up to 1955 and concluded that 
“below -20 years the condition is a clinical curiosity. 
Close and Maximew (1965) collected only 9 cases of 
breast carcinoma below the age of 20 from the 
literature, while McDivift et al. (1967) found 7 cases 
of cancer of the breast in children between 3 and 15 
years. He concluded that malignant tumours of the 
breast in children behave in a much less aggressive 
fashion and noted a 100 per cent 5-year survival. 

Our experience of giant tumours in adolescent 
females confirms the views expressed by recent authors 
(Amerson, 1970; Ashikari et al.. 1971) that local 
excision is the treatment of choice. Mastectomy in à 
growing female is a serious undertaking and is an 
unnecessary operation in the adolescent age group. 
The excision of these tumours can be done using a 
submammary incision in all except those limited to 
the upper quadrants of the breast. The tumours are 
usually well encapsulated and can be removed easily 
as there is a well-developed plane of cleavage (Fig. 2). 
Excision of the tumour rather than enucleation is 
preferred because of the reported incidence of 
recurrence of fibro-adenomas following enucleation 
procedures. Although excision should be complete the 
rest of the breast tissue should be conserved and care- 
fully sutured together. 

From Table I it can be observed that since 
1960 conservative operations have been performed 
more frequently than radical operations. The term 
'cystosarcoma phyllodes' with its ominous implications 
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should be used with caution in patients under 20 years 
of age. The term ‘sarcoma’ used in this context by the 
pathologist seems to imply a sinister prognosis to the 
surgeon. Unless the surgeon is kept informed o! 
the more topical nomenclature and its current implica- 
tions the usage of the common term "cystosarcoma 
phyllodes’ will obviously lead to unnecessary radical 
operations. We therefore fully endorse the view that 
the term 'giant fibro-adenoma' is appropriate to these 
tumours in adolescents. This corresponds histologicalls 
to the recently recommended name of 'cellular intra- 
canalicular fibro-adenoma '. 


Pathology 

Usually the tumours are well encapsulated (Fie. 2) 
However, the encapsulation may not infrequently be 
complete with diffuse infiltration of the breast 
parenchyma. The tumours may be well circumscribed 
or have a lobulated outline. Where there is lack of 
circumscription clinically they may resemble infiltrat- 
ing carcinoma. It is of interest to note that ulceration 
and fixation of the skin over the tumour paradoxical! 
may not signify malignancy. Although the tumours 
vary in size a large size per se cannot be considered as 
a sign of malignancy. This is amply illustrated in our 
series where the size did not correlate with the clinical 
progress of the tumour. 

The tumours in general show a variegated pattern 
both in colour and in consistency, the colour varying 
from yellow to greyish white. Clinically they are firm. 
and macroscopically they appear fibrous with areas 
of haemorrhage and/or necrosis. In some, cystic 
degeneration is prominent with cysts of varying sizes 
containing straw-coloured or bloody fluid. 

Microscopically, there is a conspicuous hyperplastic 
cellular stroma separating slit-like canaliculi (Fie. 3). 


Table Il: DETAILS OF CASES OF GIANT BREAST TUMOURS IN ADOLESCENT FEMALES 


REPORTED IN THE LITERATURE 


No. of 
* Author cases Age (yr) 

Sellers (1927) l 12 
Turner (1929) 2 14, 15 
Martin (1933) | 16 
Lewis and Geschicter (1934) | 12 
Markowitz and Howell (1936) | 14 
Crile (1938) l 13 
Fujita and Kishi (1939) | 14 
Reed and Herbert (1942) | 18 
Fox et al. (1944) l 15 
McDonald and Harrington (1950) 4 13-20 
Treves and Sunderland (1951) 3 15-19 
Case record (1952) 2 13 
Lester and Stout (1954) 6 12-18 
Wulsin (1960) 2 13, 14 
Block and Zlatnik (1960) | 

Jordal and Sorensen (1961) 2 19. 18 
Naryshkin and Redfield (1964) | 19 
Hines and Geurkink (1965) | 19 
McDivitt et al. (1967) 3 10, 20 
Amerson ( %70) * 10 
Leigh (1970) l 14 
Ashikari et al. (1971) I8 10-19 
Present seges (1974) 25 a 10-20 





Treatment Remarks 
Radical mastectomy 
Simple mastectomy (bilateral in | case) Well at 2 5 
Simple mastectomy Cured 
Local excision 
Local excision 
Simple mastectomy (bilateral) Cured 


Radical excision (bilateral) 

Simple mastectomy (bilateral) 

Radical mastectomy 

Simple mastectomy (bilateral in 3 cases) 

Simple mastectomy 

Simple mastectomy P 

Local excision in 2 cases, bilateral simple 
mastectomy in 2, radical and simple 
mastectomy in remaining cases 

Local excision Well at | v! 

Local excision 

Local excision 

Local excision 


Local excision 

Local excision 

Local excision $ 6 
Local excision Well at 1-8 yı 
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Fig. 2. An encapsulated tumour. 


clefts and cysts which are lined by cuboidal or 
columnar epithelium which may be obliterated as a 
result of pressure. Focal hyperplasia of the epithelium 
resulting in bud-like outgrowths is a noteworthy 
feature. Foci of squamous metaplasia were not seen in 
our cases. The stroma, which is variegated, may be 
composed of myxomatous, markedly cellular, densely 
fibrous or hyalinized connective tissue. In our series 
the majority of the tumours were characterized by a 
highly cellular stroma with little if any evidence of 
myxomatous areas (Fig. 4). Tumours where the 
myxomatous stroma predominates have been named 
‘giant mammary myxomata' (Geschicter, 1945); no 
such tumour was recorded in this series. Although foci 
of cartilaginous or osteoid metaplasia have been 
reported, none was noted in the present cases. Rarely, 
focal smooth muscle proliferation has been observed 
in some of these tumours. Marked pleomorphism of 
the stroma with its florid proliferation resembling 
sarcomas may render histological diagnosis very 
difficult at times. However, the rare recurrences of 
growths with a well-differentiated fibrosarcoma-like 
stroma have been known to possess a comparatively 
benign biological potential (Botham et al., 1958). In 
this series fibrosarcomatous stroma was present in 3 
cases and these were classified as "borderline" cysto- 
sarcoma phyllodes following the histological criteria 
of Treves and Sunderland (1951). These tumours, how- 
ever, did not prove to have a sinister prognosis, 
illustrating the discrepancy between histological 
evaluation and biological behaviour of tumours in the 


adolescent age group. This situation ts analogous to 


the prepubertal melanomas which although they appear 
malignant histologically behave as benign lesions. 
Cystosarcoma phyllodes is classified histologically 
into three categories: benign, intermediate and 
malignant based on stromal hyperplasia. Cellular 
atypism and mitotic activity together with the nature 
of the tumour margin were the criteria used by Norris 
and Taylor (1967) in distinguishing benign and 
malignant tumours. The ultrastructure of histologically 
malignagt tumours has shown abnormalities of 
the stroma but not of the ductular components. 


Sarcomatous stromal cells and normal mammary 
fibroblasts have been noted to have similarities in 
architecture except for certain features. The neoplastic 
stromal cells showed a disarray not reflected within 
the fibroblasts, abundance of membrane systemseand 
mitochondria (Toker, 1968). 

The degree of differentiation is of prognostic 
importance in adults and the elderly in whom giant 
fibro-adenoma occurs more commenly. Thus, in cases 
where histological criteria of malignancy are present 
a more radical procedure may be mandatory while the 
more benign variety may be treated by local excision 
alone. However, in adolescents the histological 
characteristics of malignancy do not denote a sinister 
prognosis as proved by the absence of recurrence or 
metastasis in the follow-up of our cases. 


Aetiology 

The aetiology of giant tumours in adolescence is 
unknown. Lewis and  Geschicter thought that 
gynaecomastia, virginal hypertrophy and fibro- 
adenomas represent different phases of the same 
pathological process and may have the same aetio- 
logical factor. Three possible factors have been 
proposed as having an aetiological relationship (Block 
and Zlatnik, 1960). First, there appear to be 
susceptible groups of women in whom there is a high 
incidence of benign breast disease such as Negresses 





stroma separating slit-like canaliculi, some of which are 
associated with focal hyperplasia of the lining epithelium. 





Fig. 4. Photomicrograph showing a hyperplastic cellular š 
stroma which appears pleomorphic in places with i 
evidence Ofemyxomatous areas. z 


in the USA (Haagensen, 1965). It would appear 
from our study that Chinese women may be more 
prohe compared .with Indians although adolescent 
Chipese girls, unlike Negresses, have much smaller 
breasts. The second factor that has attracted both 
experymental and clinical observers is the role of 
-excess oestrogen (Kier et al., 1952) compared with the 
absence or lack of oestrogen antagonists such as 
progesterone or androgen. It is highly probable that 
the rapid growth of thase tumours in the pubertal 
phase of adolescent females is due to either excessive 
oestrogen stimulation or lack of its antagonists. 
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Symptomatic non-parasitic cysts of the liver | Ji 


WILLIAM LLOYD JONES, JOHN C. MOUNTAIN AND KENNETH W. WARREN* 


SUMMARY 

Eighteen patients with symptomatic non-parasitic cysts 
of the liver were seen and treated at the Lahey Clinic 
Foundation between 1950 and 1970. 

A review of the world literature indicates that the 
incidence of non-parasitic cystic disease of the liver is 
undoubtedly higher than is indicated by the number of 
clinically diagnosed cases. 

No specific symptom complex was observed. When 
symptoms do eventually occur they are almost always, 
in the absence of complications, the result of the space- 
occupying effect of the cyst either on the liver Itself or on 
adjacent viscera. When biochemical studies of liver 
function are abnormal it is the result of coincidental or 
associated liver disease and not of the cyst itself. 

Although cystic disease of the liver is rarely diagnosed 
clinically, the possibility should be seriously considered 
in any patient with an enlarged liver that is associated 
with few symptoms and little or no impairment of 
hepatic function. 

Although radio-isotope scanning and coeliac axis 
arteriography are being used with increasing frequency 
and may be of value in the evaluation of this entity, the 
diagnosis at the present time depends on exploratory 
laparotomy. 

The safety of surgery in this series, together with the 
excellent long-term results, supports our view that 
symptomatic cysts of the liver should be treated 
surgically; whenever possible the lesion should be 
removed by either local excision or formal hepatic 
resection. In view of this, the authors feel that the 
management of such cases should only be undertaken by 
those familiar with the techniques of hepatic resection. 


NON-PARASITIC cysts of the liver although uncommon 
in clinical practice are none the less challenging, not 
only from the point of view of treatment but also 
from the aspect of their aetiology and development. 

Between 1950 and 1970, 18 patients with non- 
parasitic cystic disease of the liver were seen at the 
Lahey Clinic Foundation with symptoms attributable 
to the cyst. 


Aetiology and pathogenesis 
Henson et al. (1956) proposed the following classifica- 
tion of non-parasitic cysts based essentially on their 
presumed aetiology: 
A. Congenital. 
i. Solitary, unilocular or multilocular. 
ii. Diffuse polycystic disease. 
B. Traumatic. 
C. Inflammatory. 
i. Specific. 
li. Non-specific. 
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D. Neoplastic. 

i. Benign. ° 
li. Malignant. 

Liver cysts which follow upper abdominal trauma 
arise from contusion of the deeper-lying tissue with 
preservation of the overlying hepatic capsule 
(Robertson and Graham, 1933). They ate character- 
istically devoid of an epithelial lining and contain a 
mixture of blood, bile and degenerated liver tissue 
(Hallenbeck and Fricke, 1950). They should there- 
fore be considered as pseudocysts rather than true 
cysts. 

In the neoplastic variety cysts form either as an 
integral part of the tumour or as the result of tumour 
obstruction of the bile ducts (Gerber, 1954). The 
neoplastic cystadenoma consists of cystic spaces lined 
by proliferating cuboidal or columnar epithelium 
which may be thrown into papillary projections. 

The most prevalent theory of the origin of the 
solitary unilocular or multilocular congenital variety 
is that it develops from aberrant bile ducts. Moschowitz 
(1906) in a study of cystic foetal liver suggested that 
these cysts were the result of inflammatory epithelial 
hyperplasia and obstruction of congenitally derived 
aberrant bile ducts leading to stasis and retention. The 
finding of such ductal tissue with a lining of cuboidal 
epithelium in the wall of a solitary cyst supports this 
theory. Most solitary congenital cysts that remain 
asymptomatic throughout life usually do so because 
they retain their small size, containing only a few 
millilitres of fluid. Others grow to an enormous size, 
filling most of the abdominal cavity, the largest cyst 
reported in the literature containing 17 litres of ffuid 
(Burch and Jones, 1952). 

Diffuse polycystic disease is almost certainly a 
congenital anomaly in view of the high incidence of 
coexisting cystic disease of other organs. In 1947 
Norris and Tyson concluded that this variant of the 
congenital group is the result of an abnormal extension 
of the normal process of degeneration of the small 
intrahepatic bile ducts. Dalgaard (1957) studied the 
incidence of bilateral polycystic disease of the kidneys 
in 284 Danish people and their relatives. He found 
that 64 of 173 patients examined at necropsy had liver 
cysts and that in 70 per cent of the patients with poly- 
cystic disease of the kidney the disorder was familial: 
He therefore suggested that a single gene is responsible 
for both congenital disorders. Two of our patients 


with diffuse cystic liver disease had similar involvement 
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of both kidneys as shown by intravenous pyelography. 
This agrees with a 51:6 per cent incidence reported by 
Feldman (1958). The classic thin-walled cysts of 
polycystic liver disease are lined by low cuboidal 
epithelium and vary in size from that of a pinhead to 
several centimetres in diameter. The liver itself 
although studded with small cysts may remain almost 
normal in size or it may enlarge to such an extent as 
to occupy a large part of the abdominal cavity. 


Incidence 

In our series the term ‘polycystic disease’ describes 4 
cases in which the cystic lesions were scattered 
throughout the whole of the liver substance. In 
another 1| patients who were also regarded as having 
congenital cysts the lesion was confined to one region 
of the liver, being a true solitary unilocular cyst in 8 
patients and a solitary multilocular cyst in 3 patients. 
Two solitary neoplastic cysts were encountered: a 
benign papillary cystadenoma and a malignant cyst- 
adenocarcinoma. A solitary traumatic hepatic cyst 
developed in | patient 3 months following injury 
to the upper abdomen received in a road traffic 
accident. 

The right lobe of the liver was the site of origin of 
the cyst in 8 of the patients with a solitary lesion, while 
the left lobe was affected in the other 6 patients. 

The exact incidence of solitary congenital cyst is 
difficult to estimate. As the majority of the cases 
remain entirely asymptomatic throughout life the 
true incidence is undoubtedly higher than is indicated 
hy the small number of clinically diagnosed cases in 
the world literature. Eliason and Smith (1944) found 
only 2 solitary cysts amongst 211,046 clinical 
admissions, whilst 28 cases were found in 20,000 con- 
secutive necropsies. Although in the present series the 
solitary unilocular or multilocular type of congenital 
cyst was more frequently encountered than the diffuse 
polycysti® variety, the latter is generally accepted as 


ing more common (Eliason and Smith, 1944; 
Feldman, 1958). . 


Non-parasitic liver cysts 
" 
The other forms of non-parasitic cysts, of which 
there were 3 in this series, are exceedingly rare. That 
the traumatic type, first described by Whipple (1898), 
is rare is borne out by the fact that a review of the 
Mayo Clinic records between 1907 and 1954 by 
Henson et al. (1956) revealed only 5 such cases. How- 
ever, in view of the increasing number of road traffic 
accidents an increase in the incidence of such cysts 
may be anticipated. Neoplastic cysts of the liver are 
also rare, as is shown by the same Mayo Clinic survey 


Age and sex 

Although symptomatic liver cysts have been reported 
in all age groups from the full-term fetus to the 
elderly, the majority of cases occur in the middle years 
of life. In our series the ages of the patients at the time 
of presentation varied between 25 and 87 vears, with 
an average age of 51 years and a maximum incidence 
in the 50-60-year age group (Fig. 1). Of the total 
number of patients, 15 were women, giving the series a 
female : male ratio of 5:1. The present review 
correlates closely with a previous one in showing a 
preponderance of women, the ratio of 5 : | being a 
little higher than that previously suggested by Henson 
et al. (1957). 


Table I: CLINICAL FEATURES AT THE TIME OF 
PRESENTATION IN 18 PATIENTS WITH 
NON-PARASITIC LIVER CYSTS 


No. of 

Clinical features patients 
Abdominal mass 18 
Abdominal fullness 7 
Upper abdominal pain 6 
Weight loss 4 
Jaundice 2 


Clinical features 

The majority of patients with non-parasitic liver cysts 
are asymptomatic. Indeed, 4 of the patients in this 
series were referred to the clinic only as the result of 
the finding of an upper abdominal mass. The exception 
to this rule, of course, is the post-traumatic cyst which 
is always preceded by severe upper abdominal trauma 
(Kerekes and Ewing, 1950; Henson et al..1957). The 
delay between the time of injury and the onset of 
symptoms referable to the liver pathology varies from 
a few hours to several months or even years (Doran, 
1903). 

In the other varieties of non-parasitic hepatic cysts 
no specific symptom complex is known, as was seen 
in the present series. The symptoms which do 
eventually occur are almost always, in the absence óf 
complications, the result of a space-occupying effect 
of the cyst either on the liver itself or on adjacent 
viscera. 

Abdominal fullness and upper abdominal pain are 
the commonest symptoms ( Table I). In the patient with 
an uncomplicated cyst the pain is usually of a dull 
aching nature located either in the epigastrium or in 
the right hypochondrium and aggravated by jolting o: 
jarring of the body. The pain may suddenly change to 
become acute and severe as a result of iniTacvsti 
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haemorrhage (Grime et al., 1959), rupture of the cyst 
with peritonitis (Morgenstern, 1959) or, rarely, torsion 
of a pedunculated cyst (Orr and Thurston, 1927). Two 
patients in the present series who admitted to a loss 
of weight before admission were later shown at opera- 
tion to have neoplastic cysts. Loss of weight should 
therefore lead the clinician to suspect the nature of the 
underlying pathology. 

The outstanding clinical finding on physical 
examination is an abdominal mass. Although a mass 
was present in all our patients, in only 10 was the mass 
diagnosed clinically as being of hepatic origin. No 
firm opinion as to the site of origin of the mass could 
be made clinically in the remaining 8 patients. Whilst 
a polycystic liver may retain the original hepatic con- 
figuration, a solitary cyst may be difficult to identify 
as arising from the liver itself, being easily confused 
with a gallbladder mass, a mesenteric cyst or a 
pancreatic cyst. In only 2 patients in the present series 
was the correct diagnosis of cystic disease of the liver 
made on clinical grounds alone. 

Jaundice is an uncommon clinical finding which 
according to Hallenbeck and Fricke (1950) is present 
only in 5 per cent of patients with solitary cysts, When 
it occurs it is usually due to extrinsic pressure on the 
extrahepatic biliary system rather than to hepatic 
insufficiency. In. the 2 patients who presented with 
obstructive jaundice in this series the cause was intra- 
luminal obstruction of the common bile duct. One 
patient had calculus obstruction of the duct whilst the 
other was found to have a cystic malformation of the 
common bile duct similar in nature to that occurring 
within the liver. Rarely, polycystic liver disease may 
be the cause of portal hypertension and oesophageal 
varices (Campbell et al., 1958). 


Investigations 

Biochemical liver function tests are almost always 
normal in patients with solitary cysts (Melnick, 1955; 
Desser and Smith, 1956; Henson et al., 1957). When 
they are abnormal it is the result of coincidental or 
associated liver disease, Despite the replacement of 
much of the liver parenchyma by cysts the liver 
function in most patients with polycystic liver disease 
is surprisingly unimpaired. The only patients in our 
series to show any disturbance of the liver function 
tests were the 2 in whom obstructive jaundice was 
present as a result of extrahepatic biliary obstruction, 
the serum bilirubin thus being elevated in addition to 
the serum alkaline phosphatase. When polycystic 
renal disease is associated with a polycystic liver, 
eVidence of chronic renal failure may be present. A 
raised blood urea associated with albuminuria and 
haematuria together with a palpable irregular liver 
should suggest the correct diagnosis. 

Radiological examinations are often revealing 
although not diagnostic. A straight abdominal X-ray 
performed on our patients revealed either a general- 
ized enlargement of the hepatic outline or a localized 
elevation of the diaphragm. Areas of calcification are 
ordinarily, absent in non-parasitic hepatic cysts 
(Desser* and Smith, 1956), although DeBakey and 
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Jordan (1963) have described a case. If the hepatic* 
flexure of the colon is outlined by gas it is usually 
found to be depressed. Upper gastro-intestinal barieim 
examination demonstrated extrinsic pressure deformsty 
of either the duodenum or the gastric antrum in ? of 
the 9 patients in whom it was performed in our 
series (Fig. 2). If the cyst arises within the left lobe of . 
the liver the anteroposterior projection of the stomach 
may show changes similar to tho8e produced by a 
pancreatic pseudocyst (Caplan and Simon, 1966). A 
lateral projection, however, will usually confirm the 
anterior location of the mass, thereby excluding 
pancreatic pathology. Oral cholecystography either 
alone or in conjunction with intravenous cholangio- 
graphy may reveal extrinsic pressure deformities of 
the gallbladder (Sifre et al., 1955; Gambill and 
Hodgson, 1960). Such an abnormality was present in 
2 of the 6 patients in whom it was performed in our 
series. Radioactive liver scanning and hepatic artery 
angiography may be of value in evaluation of the 
patient. The angiographic demonstration of vessel 
displacement without a tumour blush should raise the 
suspicion of a liver cyst. Hepatic scintiscanning is 
a well-established diagnostic procedure which is 
technically easier and probably safer than coeliac axis 
arteriography. When performed in 4 patients in the 
present series it indicated in all the cases the correct 
preoperative assessment of the liver pathology. A 
solitary filling defect was demonstrated within the 
right lobe of the liver in 3 of these patients (Fig. 3), 
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Fig. 2. Upper gastro-intestinal barium study showing . 
extrinsic pressure deformity of the stomach from a large cyst * 
of the right lebe of the liver. ° 
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Fig. 3. Hepatic scan showing a large filling defect within the 
right lobe of the liver. 


while multiple filling defects were shown within the 
liver parenchyma of the other patient, who was shown 
at laparotomy to have diffuse polycystic disease. 
Although it has been evaluated differently by various 
authors, hepatic scintiscanning is undoubtedly useful 
when performed correctly and when its pitfalls are 
taken into consideration. In the case of a space- 
occupying lesion it is non-specific, simply showing a 
region within the liver that is lacking in functional and 
anatomical integrity. Until recently it was impossible 
to distinguish between a vascular and a non-vascular 
filling defect. The introduction of the two-stage scinti- 
scanning technique by Lubin et al. (1970) may enable 
the clinician to differentiate between vascularized 
and non-vascularized intrahepatic space-occupying 
lesions. 


Differential diagnosis 

Despite helpful radiological and scanning techniques 
the precise diagnosis is usually dependent on surgical 
exploration. Few hepatic masses are diagnosed as 
cystic disease before surgery in view of the much 
commoner alternative clinical diagnosis of metastatic 
carcinoma, Other abdominal cystic lesions such as 
mucocele of the gallbladder, mesenteric cyst or 
pancreatic cyst mayalso enter into the differential diag- 
nosis. Hepatic hydatid cysts are usually identified by 
the presence of eosinophilia, a positive complement 
fixation test and calcification within the cyst wall, 
although as mentioned previously calcification has 
been described in a non-parasitic cyst (DeBakey 
and Jordan, 1963). The possibility of nonparasitic 
cystic disease of the liver should be considered 
When an enlarged liver is associated with few or no 
symptoms and with little or no impairment of hepatic 
function. 

Treatment 

Surgical treatment varies according to the type of cyst 
that is en®ountered. Failure to recognize the type of 
cyst present can lead to improper treatment and 
serious cemplications. . 


Non-parasitic liver cysts 


When asymptomatic diffuse polycystic disease ts 
discovered by chance at laparotomy, definitive treat- 
ment is rarely indicated. When the condition is causing 
symptoms, however, surgical-intervention is necessary 
Although all 4 patients in the present series with 
diffuse polycystic disease have done well after simple 
aspiration of the larger cysts, the generally accepted 
opinion is that such a conservative approach suffers 
from a high recurrence rate (Coffey and Fitzmaurice, 
1959). Previous attempts have been made to obliterate 
the cysts by the injection of a sclerosing agent such as 
formalin (Rosenberg, 1956), but this is inadvisable as 
the cysts may communicate with functional hepatic 
elements which may in turn be damaged (Longmire, 
1965). Decompression of the cysts by means of cysto- 
gastrostomy or cystojejunostomy is ineffective in 
decompressing these diffusely scattered deep-seated 
lesions (Coffey and Fitzmaurice, 1959; Longmire, 
1965). A new approach to the surgical treatment ol 
polycystic disease has been suggested by Lin et al 
(1968). This involves excision of the outer wall of the 
most superficial of the cysts through which the deep- 
seated cysts are successively fenestrated and laid open 
to communicate with the free peritoneal cavity. This 
procedure provides a more permanent and effective 
decompression of the deeper-lying cysts than aspiration 
and incision alone, thus in turn conserving the 
functional hepatic tissue. 

Most authorities agree that symptomatic or large 
solitary hepatic cysts should be treated surgically 
(Warren and Polk, 1958; Grime et al., 1959; Clark 
et al., 1967). Before deciding on the surgical procedure 
to be performed the location, extent and precisi 
anatomical relationships of the cyst must be assessed 
This should include operative cholangiography to 
define its relationship to the intrahepatic bile ducts 
As a communication was shown to exist between the 
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cystic cavity and the intrahepatic biliary system in 2 of 


our patients with solitary cysts, we feel that radica! 
removal of such lesions should not be attempted until 
the anatomy of the intrahepatic biliary tree has been 
outlined. Complete excision either by enucleation o! 
by partial hepatic resection is the treatment o! choice 
Local excision of the cyst was performed in 8 of our 
14 patients with solitary lesions. If enucleation o! 
local excision is not feasible then a partial hepatic 
resection may be performed. This procedure ıs 
especially applicable to a left lobe lesion (Clagett and 
Hawkins, 1946). Hepatic resection was performed in 
5 of the 14 patients in the present study. Tota! or near 


total replacement of the right lobe of the liver by 4 


solitary congenital cyst led to a right lobectomy in | 
of these patients. In a further 2 patients solitary 
congenital cysts situated within the left lobe of the 
liver were adequately treated by a left hepatic 
lobectomy. 

It is important to recognize the neoplastic variety of 
cystic disease when it occurs, as any surgical pro- 


cedure short of a complete excision is likely to be 


followed by recurrence. Thus, the cystadenocarcinoma 
of the right lobe found in | of our patients was (treated 
by a right hepatic lobectomy, whilst the benign 
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Fig. 4. Hepatic scan of same patient as in Fig. 3 shows 
appreciable liver regeneration. 9 months after right hepatic 
lobectomy. 


cystadenoma was treated by left lobe resection. Mar- 
supialization, simple drainage and partial excision or 
any combination of these are easy operative pro- 
cedures and theoretically they should be associated 
with less mortality. However, because of the high 
incidence of wound infection and sinus formation 
associated with these procedures we believe that they 
should be reserved for poor-risk patients. One of the 
14 cases in the present series was treated in this way. 


Prognosis 

No postoperative deaths occurred in this series. The 
only morbidity encountered was excessive wound 
drainage of blood and bile in 2 patients who had under- 
gone right hepatic lobectomy. This particular complica- 
tion is more common following marsupialization and 
external drainage— procedures which were particularly 
avoided at the Lahey Clinic. 

The prognosis for cystic disease of the liver is 
undoubtedly favourable as many cases, remaining 
asymptomatic throughout life, escape diagnosis. The 
health of the patient with diffuse polycystic liver 
disease depends largely on the coexistence of renal 
disease and the status of renal function (Lefkovits, 
1946). All 4 patients in the present series were alive at 
the end of 5 years. In general, the surgical manage- 
ment of both congenital and traumatic solitary cysts 
has proved to be most successful. As was seen in the 
present series, the prognosis after either simple 
excision or a formal hepatic resection is usually 
excellent and recurrence is rare. All 11 patients thus 
treated at the Lahey Clinic survived for more than 
5 years. Following hepatic resection the residual liver 
tissue usually undergoes hyperplastic regeneration 
until eventually a near normal hepatic configuration 
is achieved (Fig. 4). The success of hepatic resection 
for neoplastic cysts depends to a considerable extent 
on the pathology of the parent tumour cell. Provided 
that it is completely excised, a benign cystadenoma 1s 
accompanied by an excellent prognosis, as was found 
in oursiggle case. The malignant variety, however, has 
relatively poor prognosis. The patient in. the present 


series died from multiple metastases 2} years after the 
initial resection. 
* 
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Accidental intra-arterial injection during | s 


sclerotherapy of varicose veins : 


W. G. FEGAN AND J. M. PEGUM* 


SUMMARY 

Five cases of accidental intra-arterial injection of 
sodium tetradecyl sulphate during the treatment of 
varicose veins are presented and compared with 3 
previously reported cases. Severe ischaemic damage 
with gangrene may occur. Immediate treatment with 
heparin and low molecular weight dextran may be of 
value in the management of this situation. 


THE treatment of varicose veins by injection/com- 
pression sclerotherapy (Fegan, 1967) is becoming 
more widespread. Recent controlled trials showing 
that the results of this treatment are similar to those 
of surgery (Chant et al., 1972; Seddon, 1973), with 
lower mortality, higher acceptability to the patients 
(Chant et al., 1972) and lower cost (Piachaud and 
Weddell, 1972), may further increase its popularity 
and make it appropriate to sound a note of warning. 
Injection/compression sclerotherapy requires experi- 
ence and care if satisfactory results are to be obtained 
and complications avoided. 

A serious complication occurs if the sclerosant is 
inadvertently injected into an artery instead of a vein. 
A report of the 2 cases which have occurred in Sir 
Patrick Dun’s Hospital, Dublin, is presented here, 
together with accounts of 3 cases from other centres. 

Detailed reports of such accidents are scarce. 

Tournay (1970) described a case in which an intra- 
arterial injection in the calf caused contracture and 
atrophy of the muscles in spite of treatment with intra- 
arterial injections of ‘procaine, etc.’ and necessitated 
surgical elongation of the Achilles tendon. Buri (1970) 
reported an injection below and behind the medial 
malleolus which caused thrombosis of the posterior 
tibial artery as far proximal as its origin, with sloughing 
of soft tissue on the medial side of the heel and osteo- 
myelitis of the calcaneum. Martin and Eastcott (1971) 
reported an intra-arterial injection behind the medial 
malleolus. Treatment with heparin and low molecular 
weight dextran did not prevent ischaemic damage to 
the first and second toes and a large slough along the 
course of the posterior tibial artery proximal to the 
site of the injection. 
Case 1: A woman of 62 years attended the Varicose Vein 
Clinic at Sir Patrick Dun's Hospital 1n May, 1970. She had 
several sclerosant injections without ill-effects and at her third 
visit a site was chosen just behind the right medial malleolus. 
An intravascular injection of 1 ml of 3 per cent sodium tetra- 
decyl was given As soon as the injection was complete the 
patient complained of pain radiating into the foot, which 
rapidly blanched. The toes and forefoot then turned a dusky 
cyanotic colour and the pain persisted. 

It was thought probable that the injection had been given 


into the posterior tibial artery, which could still be felt pulsating 
close to the injection site, and within a few minutes 1 ml of I 
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per cent plain procaine was injected around the artery at this 
point. The pain and cyanosis persisted, the toes becoming 
paraesthetic. 

The patient was admitted and given inositol nicotinate, 
500 mg by mouth. An intravenous heparin drip was set up 
(10 000 units given at once, followed by 10 000 units 6-hourly 
by continuous infusion). Low molecular weight dextran was 
also given (as Rheomacrodex 10 per cent in normal saline) at 
the rate of 500 ml in the first hour and thereafter 500 ml 
6-hourly. The foot was exposed and cooled with ice. Three 
hours after the original injection a second dose of 1 ml of 1 per 
cent platn procaine was injected around the posterior tibial 
artery. 

Twenty-four hours later the pain had subsided, but the 
medial three toes and the distal half of the foot remained pale 
and cyanotic. After 2 days the colour of the toes had improved, 
although the foot was swollen and painful. The infusion of low 
molecular weight dextran was stopped, but the heparin was 
continued. Inositol nicotinate 500 mg by mouth 6-hourly was 
commenced and continued for the following 30 days Four days 
after the injection the toes were pink, but there was still marked 
oedema of the foot. The heparin was stopped on the sixth day. 
On the seventh day some ecchymosis was noted in the sole 
below the medial malleolus and at the base of the fifth toe. 

The patient was allowed up after 11 days, when the oedema 
had subsided. At first the foot became swollen during standing, 
with a blotched appearance, but by the fourteenth day the foot 
looked and felt normal. The patient went home on the twenty- 
first day, and when seen again on the thirty-sixth day reported 
no symptoms The foot was normal on examination. 


Case 2: A woman, aged 50 years, attended the Varicose Vein 
Clinic at Sir Patrick Dun’s Hospital in 1968 An injection of 
0-5 ml of 3 per cent sodium tetradecyl was given at a point 
7-5 cm above the medial malleolus. Almost immediately pain 
was felt ın the lateral three toes, which blanched. 

The patient was admitted and an intravenous heparin drip 
was set up (10000 units at once, followed by 10000 units 
6-hourly by continuous infusion). Low molecular weight dextran 
(Rheomacrodex 10 per cent in normal saline) was also infuged, 
500 ml being given daily for 3 days. Oral anticoagulation with 
phenindione was begun. 

The lateral three toes had regained normal colour 24 hours 
after the injection, but the fourth and fifth toes subsequently 
became dark ın colour on their plantar aspects. However, their 
appearance had again returned to normal by the eighth day. 

The patient was allowed home at this stage, and when seen 
2 weeks later had no symptoms. The posterior tibial and 
dorsalis pedis pulses were easily palpable at this examination. 


Case 3: A man, aged 49 years, was given an injection of 0-75 ml 
of 3 per cent sodium tetradecyl about 7-5 cm above the medial 
malleolus. There was immediate blanching of the entire foot, 
with pain radiating across the sole to the fifth toe and then back 
towards the medial margin. The pain persisted and the foot 
became swollen, discoloured and numb. : 

The patient was admitted to hospital the following day, and 
treatment with intravenous heparin and low molecular weight 
dextran was begun. Over the following days the foot at flrst 
became grossly discoloured, suggesting incipient gangrene, but 
the colour later improved The pain and numbness, howev.r, 
persisted. 7 
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* Clinical Research Department, Sir Patrick Dun’s Hospital? 
Dublin. : 
Present addrtss of J. M. Pegum: Meath Hospital, Dublin. 


Fifteen days after the injection there was evidence of con- 
tracture of the muscles of the sole, and a plaster cast was 
applied. The pain remained severe and was thought to be due 
to ipvolvement of nerve fibres in necrotic tissue at the site of the 
injeation. Eleven weeks after the injection some necrotic tissue 
was excised from the injection site and a skin graft was applied. 
This relieved most of the pam and the patient was able to 

.Teturn'to work with little discomfort 


Case 4: A man of 23 years was given three injections, each of 
1 ml of 3 per cent sodftim tetradecyl, at one session. The sites of 
injection were 2:5 cm above and behind the medial malleolus, 
7-5 cm below the knee on thé medial side of the leg and on the 
medial aspect of the thigh at the junction of the middle and 
lower thirds. 

The man, who was an inpatient, did not experience any 
untoward reaction at the time of the injections. Later the same 
day he felt some discomfort in the leg, mainly above the ankle. 
This was still present the next day, but was improved with 
exercise. He went home on the day following the injection. 

Two days later he was readmitted with pain and swelling in 
the foot. On examination there was a hot red swelling below 
and behind the medial malleolus and oedema of the dorsum 
of the foot. The toes were slightly cold and a mottled blue 
colour, the colour improving on elevation of the leg. Capillary 
return in the toes was satisfactory, and the dorsalis pedis and 
posterior tibial pulses were present. 

A diagnosis of deep vein thrombosis was made, and the 
patient was treated with bed-rest, analgesics and antibiotics. 
Except for a transient improvement the bluish colour of the 
toes persisted, although the pulses were still palpable. 

On the fifth day treatment with heparin was commenced 
(10 000 units at once, followed by 20 000 units every 12 hours), 
and the leg was elevated. Over the next 3 days the colour 
improved and the oedema lessened. However, attempts made 
at walking on the eighth day caused a rapid recurrence of pain, 
oedema and cyanosis. The toes and distal half of the foot 
became cold and deep blue in colour and a line of demarcation 
began to appear. An infusion of low molecular weight dextran 
was begun and a continuous epidural sympathetic block was 
given for the 9 succeeding days. The distal third of the foot 
became gangrenous, and a transmetatarsal amputation was 
performed 6 weeks after the injections. 


Case 5: A male patient was given an injection of sodium 
tetradecyl 15cm above the medial malleolus No discomfort 
was felt at the time, and 25 minutes after the injection the 
posterior tibial pulse at the ankle was normal and the toes 
showed no colour or temperature alteration. However, it 
became apparent that the arterial supply to the foot had been 
damaged and the patient was admitted to hospital. 

Treatment with vasodilators and anticoagulants was begun 
and the foot and leg were cooled. Gangrene of the toes 
developed, and when the line of demarcation was clear all the 
toes and the heads of the middle three metatarsals were 
amputated. 

The patient made a satisfactory recovery, and was walking 
well with an insole prosthesis a year later. 


Discussion 
There seems little doubt that in each of the cases 
described an injection of sodium tetradecyl caused 
damage to the arterial supply to the foot. Arterio- 
graphy was not performed in any of the cases, but the 
Sudden onset of pain spreading to the foot in Cases 1, 
2 and 3 and the distribution of the ischaemic lesions in 
all the cases strongly suggest arterial involvement. 
Other diagnoses seem unlikely. Damage to the 
peripheral superficial nerves does occur occasionally, 
especially if an extravascular injection is given, and 
does cauge pain radiating to the area of distribution 
-of the nerve affected. However, blanching, cyanosis, 
‘swelling and gangrene do not occur. Deep vein 
thrombosis may rarely follow the injectiofi of sodium 


Accidental intra-arterial injection during sclerotherapy 


tetradecyl into a superficial vein, but the cases reported 
here do not resemble the recognized pattern associated 
with deep vein thrombosis. 

The question arises as to.whether the injections in 
these cases were truly intra-arterial or whether the 
arterial damage might have been due to a periarterial 
injection or to leakage of sclerosant out of a nearby 
vein into which it had been injected. In all the cases in 
the present series the injections would seem to have 
been intravascular and not perivascular, as the siting 
of the needle tip within a vessel was confirmed by 
aspiration of a little blood before injecting. 

Leakage of sclerosant from a vein presumably can 
occur. However, if the leaked sclerosant can damage 
an artery the size of the posterior tibial sufficiently to 
cause thrombosis one would expect leaks at sites 
unrelated to arteries to cause local arteriolar and 
capillary thrombosis, with resulting necrosis. In fact, 
while injections just beneath the skin may cause small 
ulcers, deep intravenous injections are not associated 
with local necrotic lesions. Furthermore, in Cases 1, 
4 and 5 of the present series the posterior tibial artery 
is recorded as pulsating some time after the injection 
in its vicinity had been given. In these cases the 
sclerosant does not appear to bave had any throm- 
botic effect at the injection site, and the damage must 
have been caused by sclerosant carried peripherally in 
the bloodstream. 

This series is too small to allow definite conclusions 
about the management of these accidents. However, 
in a total of 8 cases (including the 3 reported in the 
Jiterature) 3 were treated by the immediate administra- 
tion of heparin and low molecular weight dextran. 
Two of these (Cases 1 and 2 of the present series) were 
the only ones in which permanent ischaemic damage 
was avoided. 


Conclusions 

1. Intra-arterial injections of sodium tetradecyl are 
likely to cause severe ischaemic damage, with a high 
incidence of gangrene. 

2. The area in which injection is most likely to 
cause arterial damage is the medial aspect of the distal , 
half of the leg. 

3. In most cases symptoms due to arterial damage 
occur immediately, but they may be delayed for some 
hours. 

4. Persistence of arterial pulsation at or distal to 
the site of injection does not exclude the diagnosis of 
arterial damage. 

5. Immediate institution of treatment with heparin 
and low molecular weight dextran may be of value în 
the management of this situation. 
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Localized hirsuties following compression sclerotherapy 
with sodium tetradecyl sulphate 


c. G. MARKS* 


o 
Hair growth at. the site of injection of sodium tetra- 
decyl sulphate has not been described in recent reviews 
of compression sclerotherapy (Fegan, 1971; Stoke 
Mandeville Symposium, 1971). Three patients who 
were treated in 1972 illustrate this complication. 


There was no specific relation to previous injections 
Case | had had no injections, Case 2 had had some 
although the nature of the sclerosant was not know! 
and Case 3 had had injections in the other les 
immediately beforehand. The patients were treatec 





Fig. 1. Cose 1. Hirsuties around the injection site. 


Case reports 

Case 1: Mrs M. K., aged 30 years, had a history of phlebitis of 
the left lez. On examination there was a healed ulcer above the 
medial malleolus with brown pigmentation. She was given five 
injections of sodium tetradecvl of | ml each; three in the area 
of pigmentation and two in the lower half of the thigh. She was 
seen subsequently when sclerosis was noted to be satisfactory, 
no further injections being required. Four months later she 
had noted hair growth around the injection sites in the leg 
(Fig. 1). There were no hairy areas elsewhere on either leg. 


Case 2: Mrs F. R.. aged 52 years, presented with varicosities of 
the right side. In the past she had had two injections for 
varicose veins, of which there are no records. There was indura- 
tion with incipient ulceration above the medial malleolus. She 
was given eight injections of | ml each; 6 ml in the leg and 2 ml 
in the thigh. Two months later it was noted that the tender 
indurated area remained and it was not until after 7 months 
that hair growth was noted there. 


Case 3: Mrs 1. C., aged 57 years. had bilateral varicosities, the 
left side being worse than the right. Treatment of the left leg 
was undertaken first. She then started treatment of the right 
side and received ten injections each of | ml sodium tetradecyl. 
One month later she was noted to have a proximal superficial 
thrombophlebitis. Five months later hair growth was noted 
along the line of the right long saphenous vein below the knee. 


‘At no time had these patients used hair remover or 
shaved their legs. In all 3 patients there was a lapse of 
several months between treatment and hair growth. 
The interv&ls were 4, 5 and 7 months. The site of the 
hair growth in 2 patients was clearly related to the 
area of skin most damaged by venous incompetence. 


on different occasions and with different batches o 
sodium tetradecyl. The technique was the same in all 
3 cases: an injection of | ml sodium 
followed by local compression with a dental roll and 
bandaging with Elastocrepe over which an elast 
stocking was fitted. 


tetradecy| 


Discussion 
Localized hirsuties in 2 patients with varicositie 
secondary to deep vein thrombosis has been describe 
by Schraibman (1967). His first patient developed 
hirsuties in a healed ulcer 2 months after left sapheno 
femoral ligation, stripping of the left long saphenou: 
vein and limited subfascial perforator exploration. Hi 
second patient presented with hirsuties and ulceration 
in two areas above the medial and lateral malleol. She 
had developed a white leg during her last pregnancy. 
21 years previously. Left saphenofemoral ligation 
ligation of the short saphenous vein and stripping o! 
both veins had no effect on the hirsuties 

Schraibman (1967) reviewed the causes of localized 
hirsuties from the premiss that loss of hair is a sign ol 
vascular insufficiency (Dodd and Cockett. 1956) and 
that the converse is logical, namely that an excess ol 
hair is the result of improved blood supply. Allen c 
al. (1955) commented that hair growth may b 
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associated with arteriovenous fistula. Ingram and 
Brain (1957) described hair growth on parts treated 
with hot fomentations. 

Behrman (1960) observed hair growth under 
plaster-of-Paris casts. This may be due to a pressure 
effect or, as Schraibman (1967) suggests, the result of 
the absence of rubbing of clothing against the hairy 
skin. To support this he cited Sutton and Sutton 
(1949), who mentioned hair growth in denervated 
areas. The condition common to Schraibman's (1967) 
cases and to those described here is a long-standing 
low-grade inflammatory reaction, associated in 4 
cases with induration and ulceration and in I case 
with thrombophlebitis. The effect of treatment may 
have been to reverse local vascular insufficiency, thus 
promoting hair growth. 
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Acute appendicitis complicating pregnancy in 


the-Oxford region 


D. R. A. FINCH AND EMANOEL LEE* 


. . 

SUMMARY 

A study of 75 patients who were admitted to the Oxford 
group of hospitals with suspected acute appendicitis 
during pregnancy is presented, and the findings are 
compared with those in a similar group of non-pregnant 
patients. In general the disease was found at operation 
to be more advanced in the pregnant group, and this was 
probably a reflection of a delay in diagnosis. This delay, 
which was seen most commonly in the third trimester, 
led to a number of fetal deaths which might have been 
avoided by earlier operation. Furthermore, the dangers 
resulting from a negative laparotomy were sufficiently 
minor for a policy of early surgery for suspected acute 
appendicitis to be advocated during all stages of 
pregnancy. 


WHEN acute appendicitis develops during pregnancy 
it poses difficult problems because it impinges on the 
fields of both general surgery and gynaecology. How- 
ever, it is unusual for the specialist in either to have 
sufficient experience in the other’s field to enable him 
to deal with the situation with confidence. Most 
general surgeons fear that an unnecessary operation 
may induce an abortion and thus tend to manage the 
condition more conservatively than they would if 
the patient were not pregnant. Gynaecologists, on 
the other hand, may be insufficiently familiar with the 
varied clinical manifestations of acute appendicitis and 
tend to concentrate on the uterus and its appendages 
as a cause of the symptoms. 

It fact, the condition is not a common one so 
that the personal experience of any clinician is 
likely to be limited. The present paper records 
the history, physical examination, operative findings 
and results of a group of patients with suspected 
acute appendicitis complicating pregnancy, and 
compares the findings with a similar group who were 
not pregnant. 


Materials and methods 

The records of 75 pregnant patients who were admitted 
between January, 1950, and February, 1973, with a 
diagnosis of suspected acute appendicitis were 
obtained from the diagnostic index. The records of 
75 non-pregnant women of a similar age group who 
were admitted during the same period with suspected 
acute appendicitis were randomly selected for 
comparison. For the study a definite diagnosis of 
acute appgndicitis was only made after histological 
confirmation. Evidence of fetal survival was obtained 
from obstetric notes or from subsequent surgical 
records. ' a 


*, 
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Results 


Incidence and diagnostic accuracy 

During this period there were 70 056 deliveries ın the 
Oxford group of hospitals, and the records of the 
Medical Officer of Health suggest that approximately 
20 000 women were delivered at home during the same 
period. The incidence of acute appendicitis diagnosed 
in the region was thus approximately 56 per 94 000 
pregnancies (0:6/1000 pregnancies). 

Of the 75 pregnant patients treated in hospital, the 
diagnosis of an infected appendix was correct in 
56 (75 per cent). In a further patient the appendix was 
the site of extensive endometriosis which had under- 
gone decidual changes which were thought to be 
responsible for the patient's symptoms. In the non- 
pregnant group 12 of the patients operated on did 
not have acute appendicitis. The diagnosis was thus 
correct in 84 per cent. 


Age and parity 

Acute appendicitis was most common in the 20-25- 
year age group but there was a wide age range, 
extending from 16 to 47 years. It was most commonly 
seen in the first and second pregnancies, but on three 
Occasions occurred in patients who were pregnant for 
the fifth time. 


Duration of pregnancy 

Table I shows that acute appendicitis was apparently 
less common in the later months of pregnancy (but 
see Discussion). 


Table I: LENGTH OF GESTATION AT 
ONSET OF SYMPTOMS 


Gestation (wk) 48 9-12 13-16 17-20 21-24 
8 8 


No. of cases 4 12 9 

Gestation (wk) 25-28 29—32 33-36 37—40 
No. of cases 6 7 2 0 
Signs and symptoms l ° 


The signs and symptoms found in the 56 cases in 
pregnancy are recorded and compared with a random 
selection of 56 non-pregnant women in Table II. 
There was a close similarity between the findings ın the 
two series but, as expected, the area of tenderness was 
more commonly found in the para-umbilical and 
subcostal regions in the pregnant patients and 
rebound tenderness and to a lesser extent guarding 
were not as common. 


* Nuffield Department of Surgery, Radcliffe Infirmary, Oxford. 
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Laboratory investigations 

The white cell count was estimated in only 18 out of 
the 56 cases. A leucocytosis of up to 15 000/mm is 
normally seen during pregnancy (O’Neill, 1969), and 
in over half the cases in this series the white cell count 
lay below this upper limit (Table III). The range was 
8100-3200/mm*. The patient with a white cell count 
of 8100 was found to have a perforated appendix at 
operation Jater the same day. 


Table II: SYMPTOMS AND SIGNS IN 56 PREGNANT 
CASES OF APPENDICITIS COMPARED WITH 
56 NON-PREGNANT CASES 


Symptoms and signs Pregnant Non-pregnant 
Pain 

Right iliac fossa 47 52 

Para-umbilical 6 2 

Subcostal 1 

General 2 2 
Vomiting 39 23 
Temperature 

Norma! or subnormal 14 9 

36-7-37:3 °C 35 34 

>37-3 °C 7 13 
Pulse 

< 80/min 8 8 

80-100/min 38 40 

>100/min 10 8 
Tenderness 

Right iliac fossa 46 54 

Para-umbilica! 9 2 

Subcostal l 0 
Guarding 40 45 
Rebound tenderness 3l 43 


Table III: WHITE CELL COUNT IN 18 PREGNANT 
CASES OF APPENDICITIS 


White cell count 


10 000— 15 000- 
« 10 000 15 000 20 000 20 000 
No. of cases 5 5 5 3 


Table IV: OPERATIVE FINDINGS IN 56 PREGNANT 
CASES'OF APPENDICITIS COMPARED WITH 
56 NON-PREGNANT CASES 


State of appendix Pregnant Non-pregnant 
Acutely inflamed 29 44 
Gangrenous 17 6 
Perforated 10 6 


Table V: COMPLICATIONS IN 56 CASES OF ACUTE 
APPENDICITIS AND 18 CASES WITH A NORMAL 
APPENDIX DURING PREGNANCY 


Complication 


Acute appendicitis 
Fetal deaths 4 
Premature labour (infant 2 
survived) 
Threatened abortion 3 
Wound infection 7 
1 
1 
] 


No. of cases 


Wound dehiscence 
Subphrenic abscess 
Femoral vein thrombosis 
Normabappendix 
Threatened abortion 2 
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Operative management 
In 64 out of the 75 patients the operation was 
performed by a general surgeon, and ‘by a gynae- 
cologist in the remaining 11. In 59 patients a mwscle- 
splitting incision was used, in 12 a paramedian, in 3 
a midline and in 1 a lower transverse incisior. In 1 
patient an appendix abscess was drained without 
removing the appendix. In this patient pregnancy was 
uninterrupted and a fibrosed appendix was sub- 
sequently removed after dehvery of a normal child. 
At operation the disease was found to be more 
extensive in the pregnant than in the non-pregnant 
patients in a significant number of cases (Table IV). 


Complications 

Maternal: There was no maternal death in the series 
but the operative morbidity was considerable (Table 
V). In particular, wound infection was common 
(12:5 per cent). There were no wound infections or 
similar complications among the group in which the 
appendix was normal. As a result of a policy of early 
discharge it was not possibleto obtain reliable informa- 
tion about complications in the non-pregnant group. 
Fetal: Four fetal deaths occurred in the 56 patients 
with acute appendicitis and 2 patients went into 
premature labour but were delivered of infants who 
survived. Three other patients threatened to abort, 
but were treated with bed rest and sedation and the 
pregnancies continued uninterrupted. 

There were no fetal deaths in the patients in whom 
the appendix was normal or fibrotic, but 2 of these 
threatened to abort. 

The patient in whom the appendix was the site of 
decidual endometriosis went into premature labour 
and the infant died. She was operated on in the 28th 
week of pregnancy. Although the appendix was 
considerably dilated with all the features of early acute 
inflammation, histology revealed merely extensive 
decidual endometriosis with a local lymphocytic and 
polymorph reaction, the rest of the appendix being 
normal. Postoperatively she developed persistent large 
bowel ileus which failed to resolve with conservative 
management. She was re-explored 9 days later and 
found to have gross colonic distension but without 
mechanical evidence of obstruction. A caecostomy 
was performed, but shortly after the second operation 
she went into premature Jabour and delivered an 
infant which survived for only a few hours. 

In 3 of the 4 fetal deaths associated with acute 
appendicitis there was considerable delay in establish- 
ing the correct diagnosis. In the first patient who was 
at 21 weeks' gestation a diagnosis of pyelitis was made 
and she was treated conservatively with sulphon- 
amides until appendicectomy was performed 60 hours 
after admission, a gangrenous obstructed appendix 
being removed. The second patient was at 28 weeks' 
gestation and was treated conservatively for 3 days 
after admission, no firm diagnosis being made. At 
operation tbrough a paramedian incision ag appendix 
abscess was encountered. During attempts to mobilize 
the appendix the uterine artery was injured and ft 
was found necessary to under-run the vessel and to 


"perform salpingo-oophorectomy before haemostasis 
was achieved. A 2 Ib 8 oz (1:1 kg) infant was delivered 
by*Caesarean section, but died a few hours later. The 
thfgd patient was a 35-year-old woman with 6 weeks' 
amenorrhoea who had previously aborted at this stage. 
She yas treated conservatively for 24 hours by her 
. general practitioner as a suspected threatened abortion. 
At operation on the day of admission she was found to 
have a perforatéd pelvic appendix with general 
peritonitis. The final patient, who was 28 weeks’ 
pregnant, was operated on within 24 hours of the 
onset of symptoms and an acutely inflamed appendix 
was removed. She had developed evidence of impend- 
ing labour shortly prior to surgery, but these signs 
subsided with sedation after 2 days. Nevertheless, 24 
weeks later she was delivered of a dead fetus. 


Discussion 

The incidence of acute appendicitis in pregnancy in 
Oxford is similar to that reported in otber areas of the 
United Kingdom and North America (Macbeth, 
1961; McCorriston, 1963; Brant, 1967). Fewer cases 
presented in late pregnancy than during the first 6 
months, but this may not reflect the true incidence of 
the infection, which may be misdiagnosed as pyelitis, 
degeneration of a fibroid or a minor concealed 
accidental haemorrhage. As there is a widely held view 
that abdominal operations carried out during the last 
trimester frequently induce premature labour, early 
or mild cases of acute appendicitis may be misdiag- 
nosed, treated conservatively and the correct diagnosis 
never revealed, resolution being either spontaneous or 
aided by antibiotics prescribed for suspected pyelitis. 
Evidence that such cases of mild acute appendicitis are 
often diagnosed incorrectly is suggested by the findings 
in this study that no normal appendices were removed 
after the 26th week of pregnancy, and that the 
appendices in 6 of the 11 patients who were operated 
upon had already perforated. 

The diagnosis of acute appendicitis may be rendered 
more difficult in the pregnant patient as a result of the 
alteration of the site of the appendix which normally 
occurs as pregnancy progresses. The base of the 
appendix commonly lies at the level of the umbilicus 
by the fifth month and at the subcostal region at 
term (Baer et al., 1932). In many patients the appendix 
overlies the right kidney during the later months of 
pregnancy. This displacement accounts for the 
localization of pain and tenderness to the para- 
umbilical and subcostal regions when inflammation 
spreads to the parietal peritoneum, and for the 
frequent misdiagnosis of pyelitis when the tip of the 
appendix lies near the pelvis of the kidney. Further 
diagnostic difficulty may result from the uterus lifting 
the peritoneum of the anterior abdominal wall away 
from the inflamed appendix so that the clinical evidence 
of underlying peritonitis may be minimal. For similar 
reasons rectal examination is less likely to be helpful. 
Ballottergent or displacement of the uterus from the 
left side may produce right-sided pain and tenderness 
and this may be the only positive finding on abdo- 
minal palpation. a 
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It is especially important to diagnose.acute appendi- 
citis at an early stage in late pregnancy for the 
infective process may disseminate more rapidly than 
normally (Black, 1966), localization being impeded by 
the elevation of the appendix from the confines of the 
pelvis into the general abdominal cavity and by the 
bulk of the uterus preventing the omentum reaching 
and enclosing the inflamed organ. Furthermore, the 
movements of the uterus during Braxton Hicks con- 
tractions may break down inflammatory adhesions as 
they form. 

Laboratory investigations are frequently misleading 
since a leucocytosis is normal during pregnancy. Only 
a very high polymorph count can be regarded as 
significant, although it has been suggested that 
repeated blood counts may show a significant rise in 
polymorphs (Priddle and Hesseltine, 1951). 

The abnormal position of the caecum during 
pregnancy requires a modification of the standard 
operative technique of appendicectomy. It is 
generally found that a muscle-splitting incision 
centred over the point of maximum tenderness 
provides the best exposure of the appendix and tilting 
the patient approximately 30° on to the left side may 
help further (McCorriston, 1963; O’Neill, 1969). Con- 
siderable difficulty may be experienced when using a 
midline or paramedian incision in late pregnancy, 
although this incision may be the one of choice in the 
first trimester when the diagnosis is in doubt. Once 
the appendix is exposed it should be removed in the 
usual way. 

The fetal mortality from acute appendicitis in this 
series is 7-1 per cent, which compares favourably with 
a mortality of 13-9 per cent reported soon after the 
introduction of broad-spectrum antibiotics (Black, 
1960). As already shown, 3 of these 4 fetal deaths 
could be attributed to a delay in diagnosis and 
could almost certainly have been avoided by earlier 
surgery. 


Conclusions 

1. Although there are some differences in the 
clinical syndrome resulting from acute appendicitis 
when it occurs during pregnancy, the diagnosis can 
usually be made with little difficulty provided that the 
condition is constantly kept in mind. 

2. The risk of losing the fetus results in the main 
from delayed surgery and it is suggested that both 
surgeon and gynaecologist should undertake an 
aggressive rather than conservative policy in treating 
suspected appendicitis, particularly during the last 
trimester. 
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The reduction of surgical wound infections by 
topical cephaloridine: a controlled clinical trial 
"CHRISTINE EVANS, A. V. POLLOCK AND I. L. ROSENBERG* 


SUMMARY : 
Four hundred and one consecutive patients having 
surgical operations were studied. Of these, 188 cases 


selected at random had 1 g of cephaloridine in 2 ml of 


water instilled into the wound before closure, the 
remainder being controls. In the group receiving cepha- 
loridine 9 per cent of the wounds became infected and 
in the control group 22:1 per cent. The difference 
could have arisen by chance less than once in a 
thousand times. 


THE vast amount of literature on infection in surgical 
wounds indicates that this important complication has 
not yet been brought under control. Refinements in 
the design and sterilization of operating theatres are 
of doubtful efficacy (Report, 1964; Shaw et al., 1973). 
Surgical wards, on the other hand, are now being built 
which materially reduce the risk of exogenous infec- 
tion (Davidson et al., 1971; Smylie et al., 1971). 

Nevertheless, the majority of wounds that become 
infected do so because they have been contaminated 
during the operation from an endogenous source 
(usually the opening of a hollow viscus), and in 
attempting to prevent these infections many surgeons 
habitually use antibiotics. 


Seal, 1970; Longland et al, 1971; Stoker and Ellis, 
1972). Gilmore et al. (1973) have shown a significant 
reduction of wound infection after appendicectomy 
by local application of a povidone iodine or poly- 
antibiotic powder by aerosol. 

However, a bacitracin-polymyxin-neomycin powder 
(Caro and Reynolds, 1967; Jackson et al, 1971) 
and noxytiolin (Bird et al., 1971; Stoker and Ellis, 
1971) had no significant effect on wound infection 
rates. 

A controlled clinical trial (Evans and Pollock, 1973) 
has shown that cephaloridine in three parenteral doses 
reduces the rate of wound infection. It was therefore 
decided to investigate the effect of topical cephaloridine 
for the same purpose. 


Materials and methods 

Having tried various methods of application of 
cephaloridine to wounds, we concluded that it was 
best applied as a strong solution (1 g in 2 ml of water). 
Inaccuracy of dosage and the introduction of a 
diluting powder (such as lactose) were influential 
arguments against the use of dry cephaloridine. The 
volume of solution was limited to 2 ml as the purpose 
was to leave the whole dose in the wound rather than 


Table I: INFECTION RATE IN CLEAN AND CONTAMINATED WOUNDS 





Cephaloridine No cephaloridine 

Wounds No. No. infected Per cent No. No. infected Per cent z? P 
Clean 

Total 79 3 3-8 107 6 5:6 0:3 NS 

Arterial 12 2 16-7 1 250 0-1 NS 

Non-arterial 67 l 1-5 103 5 4:9 1:3 NS 
Contaminated 

Total 109 14 12:8 106 41 38-7 18-84 <0 001 

Colorectal 23 7 30:4 14 3-7 7-78 « 001 

Other 86 7 8:1 87 27 31-0 14-35 « 0 001 

Total 188 17 90 213 47 22] 12 62 «: 0-001 


NS, Not significant. 


Trials of parenteral antibiotics, with the exception 
of cephaloridine (PoIk and Lopez-Mayor, 1969; Evans 
and Pollock, 1973), have given disappointing results 
(Fekety et al., 1969; Conte et al., 1972) and their 
‘routine use may encourage the emergence of resistant 
organisms (Garrod, 1972). 

Topical antibiotic prophylaxis, on the other hand, 
has given more promising results in numerous trials. 
Wound infection rates have been reduced by the local 
application of penicillin, ampicillin, kanamycin, tetra- 
cycline aid cephalothin (Ryan, 1967; Hopson et al., 
.1968; Moylan and Brockenbrough, 1968; Waterman 
et al., 1968; Rickett and Jackson, 1969; Meuntain and 


to irrigate with a large volume and waste most of the 
antibiotic. 

In a general surgical practice all the operatión 
cases involving a sutured incision more than 3 cm 
long (except the perineal wound of an abdomino- 
perineal excision of the rectum) were allotted to one 
of two groups by the toss of a coin. In one group 
cephaloridine solution was instilled into the wound 
before closure, and the second comprised the 
untreated controls. At the end of the operation details 
of the case were recorded on punch cards and filed 
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separately from the patient's notes in order to avoid 
observer bias. ' 

All the patients were seen by one of the authors for 
at least 4 weeks after surgery. When the wound 
discharged pus in hospital a swab was taken for 
culture, and the cephaloridine sensitivity of the 
isolated micro-organisms was tested by the Multidisc 
method. As in previous trials, no restrictions were 
placed on antibiotic therapy when clinically indicated, 
but prophylactic antibiotics (other than oral agents 
for bowel preparation) were not used. 

Wound infection has been defined as the discharge 
of pus from the wound (Ljungqvist, 1964; Pollock and 
Tindal, 1972). This was usually a small amount (e.g. 
a stitch abscess) but sometimes a wound abscess 
developed which required evacuation, and some 
infections followed the discharge of wound haem- 
atomas. The slight seropurulent discharge commonly 
found after removal of a rubber drain was not 
regarded as a wound infection. 


Table II: WOUND INFECTION RATE IN OBESE 
AND NON-OBESE PATIENTS 


No. of No. of 
Patients wounds infections Per cent y? P 
Obese 67 15 22:4 
Non-obese 334 49 14-7 TAB NS 


Table IIT: WOUND INFECTION RATE IN YOUNG 
AND OLD PATIENTS 


No. of No. of 
Patients wounds infections Per cent x? P 
Young(under 243 33 13-6 
60 years) 
Old (60 years 158 31 pep ee NS 


and over) 





Results : 
Four hundred and six patients were originally studied 
but 5 were excluded from analysis because they deed 
(without wound infections) within 4 weeks of opera- 
tion. The remaining 401 patients comprised 188 whó 
received topical cephaloridine and 213 who did not. 
There was no evidence in any patient of cephaloridine . 
allergy or toxicity. 

Table I shows the classification &f these cases into 
clean (those with no potentigl for endogenous infec- 
tion) and contaminated (cases involving the opening 
of hollow viscera or excision of infected lesions). These 
groups have each been further divided, wounds for 
arterial surgery in the lower limb being separated from 
other clean wounds because they are more likely to 
become infected (Evans and Pollock, 1973; Shaw et 
al, 1973), and wounds for colorectal surgery and 
perforated appendicitis from other contaminated 
wounds for the same reason. 

Three clean wounds out of 79 (3-8 per cent) became 
infected in the cephaloridine-treated patients compared 
with 6 out of 107 (5:6 per cent) in the control group. 
The difference is not statistically significant (y* = 0-3, 
P»0:5). 

In the group of patients with contaminated wounds, 
cephaloridine prophylaxis reduced the infection rate 
from 41 out of 106 (38-7 per cent) in the controls to 14 
out of 109 (12-8 per cent) in the treated subjects. The 
difference is highly significant (y? = 18-84, P < 0-001). 

Apart from the nature and site of operation, the rate 
of wound infection is influenced by other factors 
including age and obesity (defined as a thickness of 
subcutaneous fat of 2-5 cm or more) (Welch, 1891; 
Davidson et al., 1971; Evans and Pollock, 1973). Their 
influence has once again been shown (Tables II and ITT), 


Table IV: ORGANISMS ISOLATED FROM INFECTED WOUNDS 











Cephaloridine No cephaloridine 
Clean Contaminated Clean Contaminated 
Organisms + — -+ — + — + — Total 

Staphylococcus pyogenes 0 0 2 0 2 0 9 0 13 
(coagulase positive) 

Staphylococcus epidermidis 2 0 I 0 ] 0 7 0 11 
(coagulase negative) 

Intestinal organisms 1 2 4 4 2 0 23 8 44 
Escherichia coli 0 I 2 I 0 0 11 2 17 
Proteus spp. 0 0 I 1 2 0 5 2 li 
Pseudomonas aeruginosa 0 0 0 I 0 0 0 2 3 
Enterobacter aerogenes 0 l 0 0 0 0 0 0 1 
Streptococcus faecalis | 0 I 0 0 0 2 0 4 
Bacteroides fragilis 0 0 0 1 0 0 0 2 3 
Llostridium welchu 0 0 0 0 0 0 4 0 4 
Klebsiella aerogenes 0 0 0 0 0 0 1 0 1 

+, Sensitive to cephaloridine. —, Not sensitive to cephaloridine. : 

Table V: CEPHALORIDINE SENSITIVITY OF ORGANISMS ISOLATED FROM INFECTED WOUNDS 

With cephaloridine Without cephaloridine 
No. resistant No resistant 
Total organisms to cephaloridine Per cent Total organisms to cephaloridine @er cent 
16 6 37°5 52 8 15-4 
The difference Is not significant (x* = 3-66, P>0-05). e . . 
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But the numbers are too small to show statistical 
significance. 

Sixty-four. wounds became infected and all but 7 
late, infections were studied bacteriologically. Seven 
wound swabs were sterile, leaving 50 cultures which 
yielded 68 organisms, 24 of which were staphylococci 
and 44 intestinal bacteria. In 12 wounds two organisms 
were isolated and in 3 wounds, three. The distribution 
is shown in Table *IV. The percentage of organisms 
resistant to cephaloridine was more than twice as 
great in the treated wounds as in the controls (Table V) 
but the difference lacks significance on y? testing. 


Discussion 

The number of wound infections was reduced by the 
use of topical cephaloridine from 4-9 per cent to 1-5 
per cent in clean non-arterial cases and from 38-7 per 
cent to 12-8 per cent in contaminated cases. Trials of 
other topical antibiotics are in progress, but as the 
control group must (on ethical grounds) receive 
cephaloridine, a much larger series will be needed to 
show any further improvement. 

More resistant organisms (37-5 per cent) were 
encountered in cephaloridine-treated wounds than in 
control wounds (15-4 per cent). In a recent publication 
on the role of parenteral cephaloridine in the reduction 
of wound infections (Evans and Pollock, 1973) the 
incidence of cephaloridine resistance of organisms 
isolated from wounds in treated patients was 25:7 per 
cent compared with 18:5 per cent in control patients. 

There appears to be a danger of encouraging the 
growth of resistant organisms by using cephaloridine 
as a prophylactic against wound infection, but at 
present the benefits far outweigh the disadvantages. 
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Adrenal hyperplasia in rats with Walker 


carcinosarcoma 256 


R. R. H. COOMBS, J. E. CASTRO AND R. A. SELLWOOD* 


SUMMARY 

The effect of the growth of Walker carcinosarcoma 256 
on the weight and morphology of the adrenal glands of 
Wistar rats was studied, and the effect of adrenalectomy 
on the growth of this tumour was investigated. 

The size and combined weight of the adrenals from 
tumour-bearing rats were significantly greater than 
those of non-tumour-bearing controls both at 7 and 14 
days after tumour inoculation. This adrenal enlargement 
resulted from widening of the adrenal cortex, particu- 
larly the zona reticularis. Histological examination of 
the enlarged adrenal glands showed increased vascu- 
larity and extramedullary haematopoiesis. 

Adrenal enlargement in tumour-bearing rats was not 
influenced by hypophysectomy but the florid histological 
changes were no longer apparent. 

Bilateral adrenalectomy | significantly inhibited 
tumour growth, but had no significant effect upon body 
weight or pituitary size. It is suggested that growth of 
the Walker tumour may be a suitable model upon 
which to study the endocrine dependence of tumours. 


ABNORMALITIES of adrenal function in patients with 
malignant tumours are well recognized. In particular 
carcinomas of the bronchus may secrete an adreno- 
corticotrophic hormone and give rise to Cushing's 
syndrome (Ross, 1965). The syndrome has also been 
reported with other neoplasms and less obvious 
abnormalities of adrenal function are relatively 
common (Hymes and Doe, 1962; Ross, 1966). Changes 
of adrenal morphology and function are especially 
common in patients with carcinoma of the breast 
(Cuschieri, 1968; Douss, 1969). We have no means 
of investigating this phenomenon in experimental 
animals and a careful study of chemically induced 
mammary carcinomas in Sprague-Dawley rats 
disclosed no adrenal abnormality (Hamilton and 
Sneddon, 1967). In our laboratory it was observed by 
chance that adrenal hyperplasia occurred in rats 
bearing the Walker carcinosarcoma 256 and a review 
of the literature revealed a similar observation by Ball 
and Samuels in 1938. This finding seemed to be of 
particular interest because the Walker tumour 
originated as a spontaneous mammary tumour. 

The purpose of this study was to investigate adrenal 
changes which take place during growth of the tumour 
and to determine whether they were mediated through 
the pituitary, and to study the effect of removal of the 
adrenals on the growth of the tumour implants. 


Materials and methods 


All the experiments were conducted with male albino 
rats of'the Royal Postgraduate Medical School strain. 
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Each animal weighed approximately 250 g at the start 
of the experiment and was maintained on diet 41B and 
water ad lib. 

To investigate the effects of the tumour on adrenal 
size and morphology 50 rats were allocated randomly 
into five groups of 10 and members of each group were 
identified by ear markings. The animals were then 
redistributed randomly into cages so that members of 
any particular group were not housed together. 

The experiment was designed so that one group of 
rats provided baseline control data, two groups 
received implants of tumour and two groups received 
sham implants (controls). The animals were left for 3 
days to become used to their new conditions and those 
in the baseline control group were then killed by 
cervical dislocation; their carcasses were weighed, 
and the adrenal glands were removed, weighed 
immediately and prepared for histological examina- 
tion. The brain of each animal was placed in formol 
saline (10 per cent) and 2 weeks later the pituitary 
gland was dissected out and weighed. 

On the same day that the baseline control animals 
were killed, rats in two of the remaining groups 
received implants of Walker tumour. The tumour, 
obtained from the stock at the Chester Beatty Institute, 
was maintained in Wistar rats at the Royal Post- 
graduate Medical School by regular subcutaneous 
transplants. Each experimental rat was anaesthetized 
with methoxyflurane (Penthrane, Abbott Laboratories 
Ltd), a short mid-dorsal incision was madeand asmaill 
piece of tumour (approx. 3 mm?) was implanted sub- 
cutaneously by means of a trocar and cannula. Each 
incision was closed with two metal clips. Rats in the 
remaining two groups (controls) were treated in a 
similar way except that tumour was not implanted. 

Seven days later one group of tumour-bearing rats 
and one control group were killed. The carcasses were 
weighed and the adrenal and pituitary glands were 
treated as described previously. After a further 7 days 
the remaining group of rats with tumours and the 
remaining group of control animals were killed and 
treated in the same way. 

The adrenal glands were processed for histological 
examination and stained with haematoxylin and eosin. 
Several sections were prepared from each adrenal and 
the largest one from each gland was selected for 
detailed study and comparison. These sections were 
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projected and the maximum and minimum diameters 
were measured and the mean diameter calculated for 
eaclf sectiom The size of the adrenal medulla was 
medjured in a similar way and the thickness of the 
cortex calculated by subtraction. The mean thicknesses 
of the,three cortical zones were also measured. The 
adrenal weights, measurements and morphological 
features in tumour-bearing rats were compared with 
those in the controfs. 

The second, experimeng was designed to examine 
the effect of hypophysectomy on the adrenal changes 
which took place during the growth of the tumour. 
Four groups of rats were used; two groups received 
implants of tumour as described previously and the 
other two received sham implants. One group of 
tumour-bearing rats and one group which had 
received sham implantation were then treated by 
hypophysectomy. 

Hypophysectomy was carried out through a ventral 
incision in the midline of the neck. The trachea was 
intubated with a fine plastic tube to maintain an 
adequate airway and further dissection was performed 
with the help of a dissecting microscope. The tissues 
were separated and the muscles scraped away to 
expose the suture lines at the base of the skull. A hole 
was drilled through the skull by means of a dental 
drill and a no. 8 round dental bit. Osseous bleeding 
was minimized with bone wax. The dura mater was 
incised and the pituitary sucked out through a fine 
glass tube by means of a mechanical vacuum pump. 
The wound was then sprayed with Polybactrin, and 
sutured and sealed with Nobecutane. All the animals 
received 10 mg of procaine chlortetracycline intra- 
muscularly at the time of operation. After operation 
5 per cent dextrose solution was substituted for 
drinking water and the rats were housed in individual 
cages in a draught-free room at 23:4. €. 

Four rats died at or shortly after hypophysectomy 
and the eventual numbers available for study were: 

Group |: Sham tumour implantation, no hypo- 
physectomy (9 rats). 

Group 2: Implantation of tumour, no hypophy- 
sectomy (11 rats). 

Group 3: Sham tumour implantation, no hypo- 
physectomy (9 rats). 

Group 4: Implantation of tumour, hypophysectomy 
(9 rats). 

Ten davs after operation all the rats were killed by 
cervical dislocation; the carcasses were weighed and 
the adrenals and gonads were removed, weighed 
immediately and prepared for histological examination 
as described previously. 

Criteria for complete hypophysectomy were an 
empty pituitary fossa when examined with the 
dissecting microscope, a fall in adrenal weight to 50 
per cent of that in the untreated controls and a gonadal 
weight of less than 60 per cent of that in the controls. 
Only | animal (in group 3) failed to satisfy these 
criteria ang was excluded from the study. 

. The adrenal weights, measurements and morpho- 
logical features in the four groups of rats were 
compared. 9 


Adrenal hyperplasia in rats 


To investigate the effects of adrenalectomy on 
tumour growth 20 rats were allocated randomly into 
two groups of 10 and bilateral adrenalectomy was 
carried out under anaesthesia in all the members ol 
one group. Animals in the second group were subjected 
to a similar procedure except that the adrenals were 
exposed but not removed (sham adrenalectomy). The 
operations were performed by making a single midline 
incision in the skin of the back and bilateral incisions 
through the muscles of the loin. The kidneys with the 
adrenals adhering to the upper poles were delivered 
and both adrenals were avulsed with forceps. Rats o! 
both groups received subcutaneous implants ol 
Walker tumour through the same incision used for 
the operation and the wounds were closed with meta! 
clips. 

The size of the tumour was estimated by averaging 
its greatest and least diameters as measured with 
callipers on the seventh and ninth days after implanta- 
tion. On the tenth day after implantation all of the 
animals were killed and similar measurements were 
made. Each tumour was then dissected free and 
weighed immediately. The carcasses were weighed and 
the pituitary glands were dissected free and weighed 
after fixation in formol saline. The weights and 
measurements of the tumours in animals which had 
been treated by adrenalectomy were compared with 
those in rats which had had sham adrenalectomy 


Results 

In the first experiment the Walker tumour grew pro- 
gressively in all the implanted animals. The mean 
weights of the tumours were 4:8 g in rats killed at 7 
days after implantation and 50-9 g in those killed al 
14 days. Both the control and experimental animals 
remained healthy for the duration of the experimen! 
and there was no significant difference between thei 
body weights (Table I). 

The combined adrenal weights in the animals with 
tumours were significantly greater than those in the 
controls. At 7 days the mean combined adrenal 
weight of the rats with tumours was 51:8 mg as 
compared with 43:6 mg in the controls (P 0:001) 
At 14 days the corresponding weights were 96:4 mg 
for the rats with tumours and 51:3 mg for the controls 
( P — 0:001) (Table I). 


Table I: MEAN ADRENAL WEIGHTS OF TUMOLR. 
BEARING RATS COMPARED WITH THOSE OF 
THE CONTROLS 


Mean 
Mean Mean Mean combined 

body Pituitary tumour adrenal 

weight weight weight weigh! 

Treatment (g) (mg) (g) (mg) 
Baseline control 252 9:2 34.5 
Control (7 days) 276 8*6 416 
Tumour (7 days) 263 9:4 48 SRI 
Control (14 days) 316 I0-5 51-3 
Tumour (14 days) 313 10-7 S0-9 96-4 


Comparing mean adrenal weights of rats with and without 
tumours, at 7 days r= 4-42, P- 0:001; at 14 das* m= 5-38 
P- 0001. 
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Measurements of adrenal size showed similar 
changes. At 7 days the mean adrenal diameter in 
tumour-bearing rats (2-88 mm), was .significantly 

. greater than that in the controls (2:63 mm; P< Q01). 
and at 14 days the difference was even greater (3:60 
and 2:63 mm respectively; P<0-001). The, main 
reason for this was a marked increase in cortical 
thickness in tumour-bearing rats (Figs. |, 2). At 7 days 
the mean thickness of the cortex in tumour-bearing 
rats was 0:99 mm as compgred with 0-82 mm in the 
controls ( P — 0-005), and at 14 days it was 1:09 mm as 
compared with 0:86 mm in the controls (P< 0:025) 
(Table III). There was a particular and significant 
increase in the zona reticularis (Figs. 3, 4). which at 
7 days occupied 61 per cent of the cortex in the rats 
with tumours and 39 per cent in those without; at 
14 days the equivalent figures were 81 and 32 per 
cent. 

Morphologically the enlarged adrenal cortices in 
tumour-bearing rats were highly vascular with 
particularly prominent vessels beneath the zona 
glomerulosa. The divisions between the zones were 
Fig. 1. Largest transverse section of adrenal gland of a comparatively indistinct. Areas of extramedullary 
control (non-tumour-bearing) rat at 14 days. HE. ( 14.) haematopoiesis which numbered as many as 20 in a 

single section were found in the cortices of rats with 
tumours. The size of the adrenal medulla was similar 
in the two groups at 7 days but at 14 days there was a 
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Fig. 2. Largest transverse section of adrenal gland of a 
tumour-bearing rat at 14 days. HE. ( - 14.) 


Table Il: MEAN CORTICAL WIDTH IN TUMOUR- 
BEARING RATS COMPARED WITH THAT OF 


THE CONTROLS ; 
Zona reticularis 


Mean cortical as percentage 
Treatment width (mm) of cortex 
Baseline control 0-80 39 
Control (7 davs) 082 39 
Tumour (7 days) 0-99 6l 
Control (14 days) 0-86 32 
Tumour (14 days) 1-09 8I 





Comparing mean cortical width in rats with and without i 
tumoure, at 7 days r= 3:47, P- 0-005; at 14 days r= 2-44, Fig. 4. Section of adrenal gland of a tumour-bearing rat 
P< 0:025. at 14 days. HE. ( 34.) Bp 
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marked increase of medullary width in the tumour- 
bearing animals which was due mainly to increased 
vas¢ularity.- The pituitary glands of animals with 
tumours were very slightly heavier than those of the 
controls, but the difference was not significant and in 
a subgequent experiment of a similar nature it was 
reversed. 

In the second experiment the mean tumour weight 
(9:3 g) in hypophysectomized rats was significantly 
less than that in intact sats (21-3 g; P<0-001). The 
mean body weight of animals which underwent hypo- 
physectomy was also significantly less than that of 
those who did not (Table III). 

The mean combined adrenal weight in tumour- 
bearing animals with an intact pituitary was signifi- 
cantly greater than that of similar animals without 
tumours (P « 0-025), and a similar significant difference 
was found in animals which had undergone hypo- 
physectomy (P« 0-005), but the histological changes 
which were found in normal animals and described in 
the first experiment were not apparent in the hypo- 
physectomized rats. Tumour growth was inhibited by 
adrenalectomy (Table IV). 

All the tumours implanted grew progressively but 
growth took place much more slowly in rats that had 
been treated by adrenalectomy than in the controls. 
All of the tumours in the group treated by adrenalec- 
tomy weighed Jess than those in the controls and the 
mean weight of tumours in the experimental animals 


Table III: MEAN WEIGHT OF TUMOUR OF 
HYPOPHYSECTOMIZED RATS COMPARED 
WITH THAT OF THE CONTROLS 


Mean Mean Mean 
weight weight combined 
of of adrenal 
carcass tumour weight 
Group Treatment (g) (g) (mg) 
l Sham ımplantatıon, no 293 — 57-0 
hypophysectomy 
2 Implantation of tumour, 311 21*3 67-7 
no hypophysectomy 
3 Sham implantation, 216 — 18-95 
hypophysectomy 
4 Implantation of tumour, 224 93 23-15 
hypophysectomy 


Comparing mean weight of tumour in rats with and without 
hypophysectomy, t= 6:17, P«0-001. Comparing mean 
combined adrenal weight of hypophysectomized rats with and 
without a tumour, t = 3-02, P 0-01. 


Table IV: MEAN TUMOUR WEIGHT IN 
ADRENALECTOMIZED ANIMALS COMPARED 
WITH THAT IN THE CONTROLS 


Mean Mean Mean tumour size 

carcass tumour |. (mm) 

weight weight 7 9 10 
. Treatment (g) (g) days days days 
Adrenalectomy 255 0-97 3 6 H 
Controls (sham 270 9-25 11 21 26 


adrenalegtomy) 


Comparing mean tumour weight in adrenalectomized rats and 
controls, t= 3:08, P« 0:01. Comparing tumour size at 10 days 
in adrenafectomized rats and controls, t= 3:49, P*-0 05. 


Adrenal hyperplasia in rats 


(0-97 g) was significantly less than that in the controls 
(9-25 g; P « 0-01). The mean size of tumours in the rats 
which were treated by adrenalectomy was significantly 
less than that of the controls on each day of measure- 
ment. When the animals were killed the mean size of 
tumours in the experimental group was 11 mm and in 
the controls 26 mm (P « 0-005). 

The mean weight of the carcasses of rats in the 
experimental group (255 g) was less than that in the 
controls (270 g), but this difference was not significant. 

There was no significant difference between the mean 
weight of the pituitary in the experimental animals 
(10-1 mg) and that in the controls (11 mg). 


Discussion 

It seems clear that progressive adrenal hyperplasia 
takes place in response to the growth of implanted 
Walker tumour. Significant hyperplasia occurs within 
1 week of implantation and in the absence of any 
evidence of serious systemic disturbance; it is not 
related to a fall in body weight or to haemorrhage, 
infection or metastases. The hyperplasia affects 
particularly the zona reticularis of the adrenal cortex 
and this implies an increased secretion of adrenal 
steroids. The multiple foci of ectopic erythropoiesis 
have been observed by other authors in animals with 
adrenal hyperplasia (McEuen and Selye, 1935) and in 
patients with malignant disease (Paunz, 1923), but 
their significance is unknown. They were a marked 
feature in our experiments, but surprisingly were not 
found by Ball and Samuels (1938) who also studied 
adrenal histology in rats with Walker tumour. 
Enlargement of the adrenal medulla took place at a 
later stage and may have been due entirely to the 
greatly increased vascularity. The same effect is 
observed in animals from whom the pituitary has been 
removed, but since hypophysectomy inevitably 
reduces the adrenal weight the effect is less marked. 

In our experiment the mean combined adrenal 
weight in normal animals was 57 mg and this increased 
by 19 per cent to 67-7 mg in animals with tumours for 
10 days. In the hypophysectomized rats the 1ncrease 
in response to the tumour was 22 per cent (18-95 mg). 
The picture is complicated further by the finding that 
hypophysectomy inhibits the growth of the tumour, 
but these data suggest that the adrenal hypertrophy 
is independent of the pituitary. The absence in hypo- 
physectomized animals of the florid histological 
changes seen in intact rats is probably dependent on 
the very small size of the tumours. 

Ball and Samuels (1938) concluded from their 
experiments that the pituitary was necessary for 
adrenal hypotrophy to take place, but their data which 
have not been analysed statistically indicated that the 
adrenals of hypophysectomized animals with tumours 
were heavier than those without. Moreover, they did not 
produce evidence of the completeness of hypophysec- 
tomy or comment on the size of the tumours when 
their animals were killed. 

Bilateral adrenalectomy inhibits drastically the 
growth of Walker tumour. There was no significant 
decrease in the carcass weight of our rats, which 
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suggests that the effect of adrenalectomy on tumour 
weights was not the result of nutritional deficiency. 

These results are of particular interest when it is 
remembered that the Walker tumour originated as a 
spontaneous carcinoma of the breast and that we 
lack an animal model to study hormone dependency in 
mammary cancer. The two phenomena are not 
necessarily related, particularly since adrenal function 
in the rat has major differences from that in human 
subjects. The main steroid secreted by the rat's 
adrenal cortex is corticosterone, of which little is 
produced by the human adrenal. Nevertheless, it 
would be of great interest to determine which adrenal 
hormone supports the growth of Walker tumour. 
Adrenalectomy has been found to enhance host 
resistance (Castro and Hamilton, 1972) and an 
immunological effect cannot be excluded as the cause 
of tumour inhibition ın our experiment. 
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ObKuary 


Edward Grainger Muir 


KT, M.S., P.R.C.S., HON. F.R.A.C.S. 
| 
1906-1973 


Sm Epwarp Murr died suddenly at the age of 67 
while holding the office of President of the Royal 
College of Surgeons. 

Edward Grainger Muir was born in China, the son 
of a medical missionary, and went to school at Eltham 
College. At a relatively young age he followed the 
footsteps of his elder brother by entering the 
Middlesex Hospital Medical School where he qualified 
at the age of 21, having been awarded all the important 
student prizes. His early promise was sustained, as 
indeed it was throughout his life, by passing the final 
fellowship examination and gaining the University 
Medal in the London University M.S. examination by 
the age of 26 years. 

His resident appointments at the Middlesex 
Hospital included a period at the Bland Sutton 
Institute of Pathology, and it was not unexpected that 
he achieved consultant status at King's College 
Hospital well before he was 30 years old. He served 
at several other hospitals, had a distinguished career 
in the Army, examined for the Universities of Oxford, 
Cambridge and London, served on the Court of 
Assistants of the Society of Apothecaries, was one- 
time Treasurer of the Royal Society of Medicine and 
President of the Medical Society of London and of the 
Harveian Society. He was also on the Editorial Board 
of this Journal. His career, a continued record of 
success, reached its summit with his appointment as 
Serjeant Surgeon to Her Majesty and his election in 
1972 as President of the Royal College of Surgeons 
of England. 

Muir's service to and interest in the College of 
Surgeons included Membership of the Court of 
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Examiners and while on the Council a valued period 
as Dean of the Institute of Basic Medical Sciences. In 
this latter post his influence on surgical education was 
considerable. 

Primarily an abdominal surgeon, he concentrated 
on the surgery of the colon and rectum, to the advance- 
ment of which he contributed by his publications and 
teaching, but he was well versed in all aspects of 
general surgery, and was in great demand both in 
hospital and private practice. An outstanding feature 
of his clinical work was his soundness of judgement, 
and as an operating surgeon he was both expeditious 
and meticulous. In his hospital work he was a most 
helpful and constructive teacher and was greatly 
admired by his juniors. Edward Muir was a master 
surgeon. 

In character he was reserved and retiring—a man 
with many friends and admirers, but with only a few 
who knew him intimately. Those who had that good 
fortune would find a mine of unexpected interests, 
particularly in his knowledge and love of music and 
the arts. He was as courteous and correct in manner 
as he was in attire and he carried with him an aura 
of kindness. The tragic death of his elder son was a 
deep blow to him and to his wife, Estelle, who had 
shared his life and career for many years. But even this 
did not outwardly disturb his mission in life, which 
was to be a good surgeon and a good teacher of 
surgeons. 

Many hundreds of patients as well as his colleagues 
and staff will sadly miss the gentleness and friendship 
of a man who reached the heights and in every way 


graced them. 
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Evaluation of a bulk-forming evacuant in the 


management of haemorrhoids . 


J. H. BROADER, I. F. GUNN AND J. ALEXANDER-WILLIAMS* 


SUMMARY 

Constipation is considered to play a part in causing 
haemorrhoids and the regular use of a bulk-forming 
aperient has been advocated in their management. The 
incidence of constipation in 140 patients with haemor- 
rhoids was only 10 per cent. A double blind trial on 40 
patients designed to compare a bulk-forming aperient 
(sterculia) with a non-bulk-forming placebo (starch) 
showed a slight but insignificant advantage for sterculia. 


LAXATIVES and bulk-forming evacuants are widely 
used in the management of colorectal-anal lesions. 
Most surgeons prescribe some form of laxative for 
patients after anorectal surgery, believing that con- 
stipation is undesirable and uncomfortable and that 
the passage of a soft bulky stool has the advantage of 
regularly dilating the anal sphincter. 

The prescription of a bulk-forming aperient is a 
special feature of the dilatation treatment for internal 
haemorrhoids (Lord, 1969), as it is in our treatment 
following the application of rubber bands (Groves 
et al, 1971). It occurred to us that the beneficial 
result of these procedures may not be entirely due to 
either the anal dilatation or the rubber band ligation 
and the regular use of a bulk-forming evacuant may 
significantly affect the results of treatment. It was 
possible that the bulk-former alone may relieve 
anorectal symptoms. 

We report a double blind clinical trial designed to 
assess the value of the bulk-forming aperient (sterculia) 
in the management of patients with haemorrhoids. 
Observations were confined to the first 3 months of 
treatment. : 


Materials and methods 


Patients 

Forty unselected outpatients with anal bleeding, 
prolapse or discomfort who had internal haemor- 
rhoids were randomly allocated to sterculia or placebo 
treatment groups according to a schedule prepared 
by the manufacturers and not known to the patient or 
the observer. The patients in each group were com- 
parable with regard to sex, age, symptoms and degree 
of haemorrhoidal prolapse (Table I). 

After the completion of the trial another 100 
consecutive patients with similar symptoms were 
assessed to determine the incidence of constipation 
and bowel irregularity. 


Trial material 


Each patient was allocated a numbered pack contain- 
ing sufficient material to last 1 month. Sterculia 
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e . 
62 per cent BPC in granular form was packed in 
plain cartons containing 250 g. A placebo consisting 
of starch BPC was similarly prepared and packed. 

The dose in each group was 10 ml twice a day after 
meals. The daily intake of starch in the placebo pre- 
paration was less than 20 g (80 calories) all of which 
would be absorbed. 

During the clinical assessment particular care was 
taken to ensure that the subjects had taken the 
prescribed granules. Two patients were considered 
not to be taking the granules regularly and so were 
excluded from the analysis of the results. 


Clinical assessment 
All assessments of symptoms and signs in this trial 
were made by the same observer. 

Before treatment the history and physical findings 
were recorded on a prepared form. Note was taken of 
the frequency and severity of bleeding, prolapse and 
personal discomfort. Bleeding was considered to be 
present whether it was profuse or merely blood on the 
toilet paper. Prolapse was difficult to evaluate as 
patients often ascribe prolapse to skin tags (Groves 
et al., 1971). The severity of discomfort ranged from 
itching to burning pain on defaecation. Careful note 
was taken of bowel habits both before and during 
treatment. 

Examination included abdominal and pelvic palpa- 
tion, proctoscopy and sigmoidoscopy. The haemor- 
rhoids were assessed as first, second or third degree 
depending on the extent of prolapse on proctoseopy 
(Goligher, 1967). 

During the trial a symptomatic review was con- 
ducted at monthly intervals when the patient's 
assessment of each symptom's severity or frequency 
was recorded. 

At the end of 3 months' treatment in addition to 
the symptomatic review the patient was asked to give 
his impression of the treatment, and a full examination 
was repeated during which the observer made an 
assessment of any change in size of the haemor- 
rhoids. 


Results X 

Thirty-eight patients, 20 on sterculia and 18 on the 
placebo, completed the trial. The groups have been 
compared by studying (1) the patients’ assessment of 
symptoms, (2) the patients’ overall impression of 
treatment and (3) the observer's recording gi haemor- 
rhoidal size. i 


* General Ħospital, Birmingham. 


Bulk-formirg evacuant in haemorrhoids 


Table I: SYMPTOMS AND SEVERITY OF HAEMORRHOIDS AT THE START OF THE TRIAL 


Symptoms Severity of haemorrhoids* Total 

Treafment . . First Second Third no. of 

grepp Bleeding Prolapse Discomfort Nil degree degres degree cases 
Sterculia 17 9 11 1 11 5 4 20 
Placebo 18 6 15 0 12 5 3 20 





* According to criteria of Goligher (1967). 


Two patients of the 20,0n the placebo did not take the placebo regularly and were excluded from the assessment of results. 


Table II: EFFECT OF 3 MONTHS’ TREATMENT ON THE 
SYMPTOMS OF HAEMORRHOIDS 


Patients’ assessment 


Sterculia Placebo 
Symptom Better Same Worse Better Same Worse 
Bleeding 12 4 1 11 5 2 
Prolapse 5 3 I 2 3 1 
Discomfort 9 2 2 5 3 3 


Table III: REPORTED BOWEL HABIT OF 100 
CONSECUTIVE PATIENTS WITH HAEMORRHOIDS 
PRESENTING AT A RECTAL CLINIC 


No. of 
Patients’ assessment of bowel habit cases 
Regular bowel action once or twice a day 76 
Occasional mild irregularity 9 
Unformed motions (intermittently) up to three a day 2 
Unformed motions (regularly) up to three a day 3 
Unformed motions (intermittently) four to six 1 


times a day 
Mild constipation* 8 
Severe constipation* 1 


* Incidence of constipation 9 per cent. 


Patients’ assessment 

The patients' assessment of the symptoms at the end 
of the trial are recorded in Table II. Sixty-six per cent 
of the patients with bleeding noted an improvement 
in frequency or severity of bleeding, usually within a 
month of commencing either treatment. Slightly more 
patients on sterculia (70 per cent) claimed improvement 
in bleeding compared with the patients on the placebo 
(61 per cent), a difference that was not significant. 

Of the patients suffering prolapse or discomfort, 
half claimed improvement after treatment, the 
remainder reporting that their symptoms were either 
the same or worse. Although improvement was more 
common in the patients taking sterculia this difference 
was not statistically significant because of the small 
numbers in the groups. 


Patients’ overall opinion of treatment 

When asked how effective they thought treatment was 
58. per cent of the patients considered that they were 
better. Twelve of these were on sterculia and 10 on the 
placebo, a difference that was not significant. 


Observer's assessment 

Even with the aid of careful notes there are obvious 
difficulties in comparing the size of haemorrhoids 
before and? after treatment over a 3-month period. 
Marginal differences in size were recorded as no 
change. About one-third of all the patients showed 


shrinkage in size of their haemorrhoids, but there was 
no difference between the treatment groups. 


Bowel habit 

Before treatment 35 patients claimed to enjoy 
regular bowel habits, passing a formed stool without 
undue straining, 4 were constipated and 1 passed 
frequent ‘porridgy’ stocls. In the majority of the 
patients sterculia tended to make the stool softer and 
paler and in 3 (who subsequently cut down the dose) 
the stools became loose. Two of the 3 constipated 
subjects became even more constipated. The subjects 
who were taking the placebo noted no change in their 
bowel habit. 

The incidence of bowe: irregularity in the later group 
of 100 patients is shown in Table III. The incidence of 
mild irregularity or ccnstipation of 9 per cent is 
almost the same as that in the trial group (4 in 40), 
so that the trial group seems to have constituted an 
unbiased sample of patiznts with haemorrhoids. 


Intolerance 

Six patients (30 per cent) found difficulty in swallowing 
sterculia, felt bloated and suffered excessive flatulence 
compared with only 1 patient taking the placebo. 
Two patients failed to take the placebo regularly and 
were excluded from the final assessment. 


Discussion 

Constipation and straining at stool are said to be 
factors in the aetiology of internal haemorrhoids 
(Goligher, 1967). In this study constipation was 
present in only 10 per cent of patients before treatment 
and cannot, therefore, be considered as an important 
predisposing cause. 

In this study over half the patients considered that 
overall their symptoms had improved after 3 months' 
treatment. The most favourable response occurred in 
the group of patienzcs with anorectal discomfort, 
where 69 per cent of the patients on sterculia claimed 
improvement. An advantage was recorded for 
sterculia in treating all three anorectal symptoms buf 
was not significantly better than the response associ- 
ated with treatment 3y the placebo and may have 
arisen by chance (y? = 1-985, P 0:1). 

In a previous study comparing rubber band ligation 
with anal dilatation in the treatment of haemorrhoids, 
49 out of 53 patients (93 per cent) reported improve- 
ment. This is a significantly better result than that 
obtained with sterculia therapy in this trial. 

The improvement in severity of symptoms associ- 
ated with sterculia and placebo treatment may Be due 
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to the fluctuating nature of symptoms from haemor- 
rhoids and to the placebo effect of taking part in the 
clinical trial. 

Placebo responses tend to vary depending on the 
nature of the disorders being treated, the symptoms 
considered, the duration of the study, the conviction 
with which the treatment is prescribed and even the 
colour of medication. Patients with haemorrhoids are 
probably strongly motivated to report improvement 
not only to please their clinician but to avoid the 
embarrassment and discomfort of further rectal 
procedures. 

Could the design of the trial have been altered to 
allow the difference observed in favour of sterculia to 
become significant? As placebo responses are more 
marked early in trials, prolonging this trial could well 
have later brought to light an advantage for sterculia. 
Furthermore, the advantage for sterculia may have 
been significant if more patients had been studied or 
perhaps a larger dose used. 

The apparent decrease in haemorrhoidal size noted 
in one-third of the patients may be real or may reflect 
the difficulty of evaluating changes of this nature over 
a 3-month period. 


Conclusions 
In the short term the regular use of bulk-forming 
evacuants appeared to affect the signs and symptoms 


of haemorrhoids more favourably than did a starch 
placebo but this difference was small and not statis- 
tically significant. . 
The lack of conclusive evidence of the vale , of 
bulk-formers is in keeping with our clinical experience. 
We find that once their symptoms have RR only 
the minority of patients treated in a clinic 
voluntarily continue to take bulk-formers indefinitely. 
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Agenesis of the gallbladder and cystic duct: 


a report of 3 cases 
S. ALLAN AND» T. A. HURRELL* 


'SUMMARY 

1. Three further cases of agenesis of the gallbladder 
«and cystic duct are described. 

2. The surgical presentation and management of the 
«condition is outlined. 

3. The English literature is reviewed, and it is 
suggested that the condition may be more common than 
grevious reports indicate. 


AGENESIS of the gallbladder and cystic duct is one of 
the less common biliary tract abnormalities. It 
presents either at operation, where the clinical 
‘diagnosis is chronic cholecystitis after a cholecysto- 
igram has failed to show a gallbladder, or it may be 
‘found at post-mortem. 

In the Christchurch area (population, 320 000) 2451 
cholecystectomies and cholecystostomies were per- 
formed in the 54 years from January, 1968, to June, 
1973, and there were 3 proved cases of agenesis of the 
gallbladder and cystic duct. 


‘Case reports 

Case 1: Mr G. G. P., aged 26 years, was admitted to Christ- 
church Hospital on 7 December, 1967, with a 2-year history of 
constant epigastric pain, which was sharp in nature and 
radiating to his back. The pain was unaffected by food. An 
oral cholecystogram using a multidose technique failed to show 
any function of the biliary tract. An intravenous cholangio- 
gram clearly outlined the hepatic and common bile ducts, 
which were of normal appearance. The patient was discharged 
rand readmitted on 23 July, 1968, for cholecystectomy. At 
operation on 25 July no gallbladder was found. The common 
duct was exposed and was of normal appearance, as was the 
liver. An operative cholangiogram showed no sign of a gall- 
bladder or cystic duct; the biliary tree was otherwise normal in 
appearance with contrast draining freely into the duodenum. 
Appendicectomy was performed. His postoperative course 
was complicated by a wound infection which healed satis- 
factorily. The patient was seen again on 15 May, 1973, when 
úis symptoms were unchanged. Further investigations including 
a barium meal examination and intravenous pyelography 
(failed to show any other disease. 


Case 2: Mrs E. J. R., a 38-year-old housewife, presented with 
a 1-year history of pain in her right hypochondrium radiating 
to her back. The pain came on 1 hour after meals and was 
worse after fatty foods. She had had an ovarian cyst removed 
&nd*an appendicectomy 16 years previously and an ectopic 
iprégnancy 10 years previously. She was referred to a surgeon 
on 28 February, 1968, and a multiple dose cholecystogram 
failed to show a gallbladder. She was admitted to a private 
éospital and on 25 March underwent an operation for chole- 
cystectomy. At operation some adhesions were noted around 
ter old scars, but there were no adhesions or evidence of any 
previous surgery in the subhepatic region. There was no 
evidence of agallbladder or cystic duct; the common duct was 
exposed and was of normal calibre and appearance. An 
operative cholangiogram showed no sign of a gallbladder or 
zystic duct; the biliary tree was otherwise normal in appearance 
with cóntrast draining freely into the duodenum. The patient 


was seen again on 16 May, 1973, when she reported that her 
symptoms still persisted, although she now avoids foods which 
she knows will trouble her. 


Case 3: Miss S. D. G., a 24-year-old office girl, presented with 
a 6-month history of sharp pain in her right loin and upper 
abdomen. The pain came on 1-2 hours after meals and 
radiated to her right iliac fossa region. She had had her 
appendix removed 10 years previously. An oral cholecysto- 
gram as an outpatient failed to show a gallbladder and on 14 
January, 1973, she was admitted to hospital for cholecystec- 
tomy. À repeat multiple dose cholecystogram failed to show a 
gallbladder and an intravenous cholangiogram showed a 
common duct of normal calibre. An intravenous pyelographic 
examination was normal. Át operation no gallbladder was 
found; the common duct was exposed and was normal in 
appearance and calibre. An operative cholangiogram showed 
no sign of a gallbladder or cystic duct; the biliary tree was 
otherwise normal in appearance with contrast draining freely 
into the duodenum. The patient was seen 4 months after 
operation when her symptoms still persisted. 


Incidence and brief review of the literature 

In 1956 Monroe surveyed 2300 pathologists, and 
from a total of 1 352 000 autopsies 181 examples of 
agenesis of the gallbladder were found, an incidence of 
1:7500 (Monroe, 1959). Raju (1972) reported a 
general incidence in post-mortem studies from 
different clinics as ranging from 0-035 to 0-065 per 
cent (1 : 3000-1 : 1500). 

Frey et al. (1967), in a review of the literature, were 
critical of many of the case reports and placed them 
on the basis of the evidence presented into four 
categories (proved, probable, possible and question- 
able). Raju accepted their figures and in a report of 2 
cases and a review of the literature found a total in the 
English literature of 151 of which 64 were definite. 
Two further case reports in 1972 (Klein and Loughry, 
1972; Sachidananthan and Bodon, 1972) and the 3 
added by this article bring the total in the English 
literature to 156 of which 69 are definite. These figures 
include reports of the abnormality disclosed at post- 
mortem, as well as cases found at operation. 


Discussion i 
Agenesis of the gallbladder and cystic duct is believed 
to result from either failure of the gallbladder bud to 
proliferate or failure of the partially formed gall- 
bladder to canalize. 

It can only be diagnosed at operation or at post- 
mortem and these 3 cases show the typical features of 
the surgical presentation of the abnormality : 

1. The patient has symptoms consistent with gall- 
bladder disease. 


* The Princess Margaret Hospital, Christchurch, New Zealand. 
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2. A cholecystogram fails to show a gallbladder. 

3. Cholecystectomy is embarked on because of (1) 
and (2). 

4. A gallbladder is not found at operation. 

If no gallbladder is found the surgeon should look 
elsewhere for the apparently absent organ, sites 
commonly suggested being in the substance of the liver, 
behind the duodenum, in the falciform ligament and 
in the lesser omentum. The common duct should be 
exposed from the right and left hepatic ducts to 
behind the duodenum and an operative cholangiogram 
must be performed. There are reports in the literature 
of agenesis of the gallbladder presenting with obstruc- 
tive jaundice due to calculi in the common duct 
(Sherson, 1970; Mouzas and Wilson, 1953). This 
would necessitate full exploration of the common 
duct. 

An interesting feature of the present 3 cases is the 
persistence of symptoms after operation. In all 3 cases 
the bile ducts appeared normal and the operative 
cholangiograms showed contrast passing freely into 
the duodenum. As no other pathology has been found 
in any of the 3 patients their symptoms remain 
unexplained. 

The finding of 3 cases of agenesis of the gall- 
bladder and cystic duct out of a total of 2451 chole- 
cystectomies and cholecystostomies suggests that the 
abnormality is more common than previously 
indicated. Even if another case were not to be found 
in the Christchurch area over the next 5 years the 
figures would still indicate a comparatively high 
incidence. The largest series in the literature of 
agenesis of the gallbladder and cystic duct presenting 
at operation is from the Mayo Clinic (Ferris 
and Glazer, 1965), where in a review of 21 525 


cholecystectomies and cholecystostomies over 10 
years 4 proved and 3 unproved cases were fqund. 
One of the unproved cases was shown subsequently 
to have an intrahepatic gallbladder. This emph§sives 
the importance of an operative cholangiogram. 
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*. 
SUMMARY 
This paper reports a serits of 8 children with a chole- 


dochal cyst. The pathology, diagnosis and treatment of 


choledochal cyst are discussed. All the cases have been 
fully followed up and 1 patient has been examined 21 
years after operation. The importance of choledochal 
cyst as a cause of obstructive neonatal jaundice is 
emphasized. Radical excision of the cyst with chole- 
dochoduodenostomy has been found to be the most 
satisfactory operation. If choledochal cyst is properly 
managed the prognosis is excellent. 


CHOLEDOCHAL cyst was first described by Vater in 
1723. The disease is one of considerable rarity and 
up until 1926 only | case had been encountered among 
17381 biliary operations performed at the Mayo 
Clinic (Judd and Green, 1928). The high incidence of 
choledochal cyst in the Japanese is well known. This 
disease has been reported in the Japanese literature 
since 1905, and by 1936, 55 cases had been reported 
in Japan (Yotsuyanagi, 1936). The high incidence of 
choledochal cyst found in the Japanese is not shared 
by other Asian races (Lee et al., 1969). 

The purpose of this paper is to report à series of 8 
children with a choledochal cyst, all of whom were 
managed in Edinburgh between 1952 and 1972. 


Case reports 

Case 1: D. C., a 2-year-old female, was admitted on 24 Decem- 
ber, 1970, with a pyrexial convulsion precipitated by an upper 
respiratory tract infection. Although the infection resolved 
quickly the patient was discovered to have hepatosplenomegaly. 
Nq apparent cause for the hepatosplenomegaly being found, 
the patient was discharged home to be further investigated as 
an outpatient. She was readmitted as an emergency on 27 
December with a right-sided mycoplasma pneumonia, which 
responded satisfactorily to erythromycin, The liver and spleen 
were still enlarged but the liver function tests were normal. 
The patient was discharged home, the cause of her hepato- 
splenomegaly remaining unresolved. The patient was readmitted 
on 15 March, 1972, because of jaundice. On examination the 
abdomen was massively distended by a right upper abdominal 
cystic swelling. The WBC was 15 000/mm*, the serum bilirubin 
6:1 mg/100 ml and the serum alkaline phosphatase 401 King- 
Armstrong units/100 ml. A barium meal examination showed 
the duodenal loop to be widely stretched by the abdominal 
swelling. 

. A diagnosis of choledochal cyst was made and the patient 
was submitted to operation. At operation (Fig. 1) a large 
choledochal cvst was excised and choledochoduodenostomy 
was performed. Pathological examination showed the cyst 
wall to consist of fibrous tissue without an epithelial lining. 
There was a small thick-walled gallbladder. Liver biopsy 
showed early secondary biliary cirrhosis. The liver function 
tests quickly returned to normal after the operation and the 
patient Isgow clinically well. 


* Case 2: S. M.. a female, was born on | July, 1970, at a full- 

* term normal delivery. At 6 days the baby was noticed to be 

jaundiced and the serum bilirubin was 10-1 gng/100 ml. A 

provisional diagnosis of neonatal hepatitis was made and 
. . 
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P 
Fig. 1. Case 1. The choledochal cyst has been mobilized prio 
to excision. Note the collapsed gallbladder in the upper par 


of the picture. 


tests for rubella, herpes simplex, cytomegalovirus, Austral 
antigen and toxoplasmosis were all negative 

By 16 July the jaundice was considered to be less marked an 
the serum bilirubin was 7 mg/100 ml. It was considered tha 
the baby was recovering from neonatal hepatitis and she was 
therefore discharged home on 17 July. 

When seen in the Outpatients’ Department on 22 July th 
child was thriving but still jaundiced. The urine was dark the 
stools were pale and hepatomegaly of three fingers was ol 
served. The serum bilirubin was 7:8 mg 100 ml, the serui 
alkaline phosphatase 155 King-Armstrong units 100 ml and 
the serum glutamic oxaloacetic transaminase (SGPT) 36 unit 
litre. The plasma proteins were normal, but by 5 Augus t} 
patient was still jaundiced. 

A diagnosis of biliary atresia was considered at this timi 
and the patient was readmitted with a view to surgical explor 
tion. However, because of a diminution in the jaundice gh: 
was discharged home without exploration or liver biops 
However. the jaundice soon increased and she was readmitte 
on | September. The serum bilirubin was 5:6 mg 100 m the 
serum alkaline phosphatase 381 King-Armstrong units 100 n 
and the SGPT 90 units/litre. A barium meal examinatio 
showed the duodenum to be displaced anterior!) 

At operation on 7 September a cystic mass was ound below 
the liver. No gallbladder was seen. Bile was aspirated from the 
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cystic mass and a diagnosis of choledochal Cyst was made. 
The presence of an annular pancreas surrounding two-thirds 
of the duodenal circumference was observed. A side-to-side 
choledochocystoduodenostomy was performed. Liver biopsy 
showed that there was marked biliary cirrhosis. Postopera- 
tively. Escherichia coli and enterococci were isolated from the 
Redivac drainage fluid. At the time of her discharge on 27 
November the patient was clinically quite well; although the 
serum bilirubin level had returned to normal the serum alka- 
line phosphatase was still 896 King-Armstrong units/100 ml. 
A straight X-ray demonstrated the cyst to be filled with gas. 

During the next 6 months the patient was readmitted as an 

emergency on four occasions with severe attacks of ascending 
cholangitis. These attacks responded to antibiotics adminis- 
tered on the basis of positive blood cultures. During one of 
these admissions a diagnosis of subphrenic abscess was made 
and the patient was submitted to operation. A collection of 
bile-stained fluid was drained from the right subhepatic area 
and a liver biopsy was taken. The liver biopsy revealed florid 
ascending cholangitis with biliary cirrhosis. 
Case 3: P. W., a S-month-old male, was admitted on 23 August, 
1952, with a history of severe vomiting for 10 days. On exami- 
nation there was a large right-sided abdominal mass. The WBC 
was 14 000/mm?, A straight X-ray revealed a large mass 
displacing the intestines to the left. An intravenous pyelogram 
was normal. 

At operation on 27 August a huge cyst was found extending 
from the liver to the pelvis. The cyst was dissected out and 
found to arise from the common bile duct. The common 
hepatic duct was seen to join the upper part of the cyst and 
was 25cm in diameter. The gallbladder was of normal size 
and attached to the right upper part of the cyst. An apparently 
normal common bile duct was seen to leave the lower part of 
the cyst and enter the duodenum. The cyst was excised and 
end-to-side anastomosis was performed between the hepatic 
duct and the first part of the duodenum. 

On pathological examination the Cysl was found to have a 
fibrous waH infiltrated with chronic inflammatory cells and no 
epithelial lining. The patient made excellent postoperative 
progress and was discharged home 4 weeks later. 

The patient was traced in August, 1972. He had had a 

normal childhood and adolescence. He is clinically quite 
normal and works as a joiner. 
Case 4: J. Y., a female, was born on 3 September, 1961. She 
was found to be normal on routine postnatal examination but 
at the age of 7 days she became jaundiced. On admission on 
11 November there was hepatosplenomegaly of one finger's 
breadth. The serum bilirubin was 5-4 mg/100 ml, the SGPT 
370 units/litre and the alkaline phosphatase 33 King- 
Armstrong units/100 ml. 

On a provisional diagnosis of neonatal hepatitis the patient 
was treated conservatively without improvement. She was 
referred for operation on 17 January, 1962, at the age of 44 
months. At operation there was a large cystic swelling between 
the liver and duodenum. There was a small gallbladder. Normal 
bile was aspirated from the swelling and a side-to-side cysto- 
duodenostomy was performed, 

Four weeks postoperatively the patient was discharged home. 
At this time the serum bilirubin was 1-25 mg/106 ml, the serum 
alkaline phosphatase 84 King-Armstrong units/100 ml and 
the SGPT 200 units/litre. 

She was readmitted on 11 April because of failure to thrive 
and abdominal distension. The WBC was 16 600/mm?, ESR 
70 mm/hour, serum alkaline phosphatase 44 King-Armstrong 
units/100 ml, serum bilirubin 09/100 ml and SGPT 132 units/ 
litre. Because of the possibility that the anastomosis was stric- 
tured the abdomen was re-explored. At operation, however, 
the anastomosis was found to be patent. Liver biopsy taken 
at this time showed that there was marked cirrhosis and gross 
hepatic disorganization. The patient was discharged home 
with a very poor prognosis and died on 19 July, 1962. 

At postmortem examination there was no obstruction of 
the site of anastomosis between the choledochal cyst and the 
duodenum. There was very gross hepatic cirrhosis with 
numerous proliferating bile ductules. There were acute and 
chronic imflammatory cells throughout the liver with ulcera- 
tion of the mucosa of the larger ducts. It was concluded that 
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the patient died from severe ascending cholangitis and conse- 
quent biliary cirrhosis and hepatic failure. 


Case 5: D. A.. a 6-year-old female, was referred by her geferal 
practitioner on 12 June, 1972, because she complaineg of 
abdominal pain and on examination he had palpated a mass 
in the right upper abdomen. Two months previously the patient 
had suffered a transient attack of jaundice, and infectious 
hepatitis had been diagnosed. . 

On examination the child was mildly jaundiced. There was 
a round smooth mass in the right uppér abdomen. The mass 
was not tender. it moved on respiration but was not mobile 
laterally. The ESR was 30 mmi/f hr, serum btlirubin 2:7 mg/ 
100 ml, SGPT 230 units/litre, serum alkaline phosphatase 92 
King-Armstrong units/100 ml and serum amylase 139 Somogyi 
units/100 mi. A plain X-ray of the abdomen showed a 
right upper abdominal soft tissue mass, an intravenous pyelo- 
gram was normal and an intravenous cholangiogram failed to 
outline the biliary tract. A barium meal examination (Fig. 2) 
showed that there was gross stretching of the duodenal loop 
around the swelling in the region of the head of the pancreas. 
An ultrasound scan confirmed that the mass was cystic in 
nature. During the investigation the mass diminished in size 
and the jaundice faded. 

At operation on 27 July a large cystic swelling was found 
displacing the duodenum anteriorly and stretching the duo- 
denal loop. The gallbladder was minimally dilated. An opera- 
tive cholangiogram was done through the gallbladder (Fig. 3) 
and this outlined the choledochal cyst. The choledochal! cyst 
was excised and end-to-side anastomosis was performed 
between the common hepatic duct and the junction of the 
first and second parts of the duodenum. The patient was dis- 
charged home in a satisfactory condition 2 weeks later, and 
the liver function tests at that time were normal. She remains 
quite well. 


Case 6: L. M.. a female. was born on 23 March. 1963. She 
was found to be normal on routine postnatal examination but 
became jaundiced at the age of 10 days, She was also found to 
have hepatosplenomegaly of two fingers’ breadth. The serum 
bilirubin was 14-4 mg/100 ml, the SGPT 68 units/litre, and the 
serum alkaline phosphatase 22 King-Armstrong units/100 ml. 

The jaundice gradually increased in intensity and explora- 
tory laparotomy was performed on 3 May. The liver was 
found to be enlarged and green; the gallbladder was small. 
An operative cholangiogram was done through the gallbladder 
and revealed a choledochal cyst. A liver biopsy was taken and 
the gallbladder was drained to the exterior through a tube. 

Postoperatively profuse biliary discharge persisted. On re- 
moval of the tube on 25 May the patient became pyrexial. On 
29 May the patient was re-explored and a side-to-side anasto- 
mosis was performed between the choledochal cyst and "the 
first part of the duodenum. Bacteriology samples taken from 
the interior of the cvst at operation grew Escherichia coli organ- 
isms sensitive to chloramphenicol. The patient responded 
satisfactorily to a course of this drug in the postoperative 
period and the jaundice rapidly disappeared. 

At the time of her discharge the patient was clinically normal 
and her liver function tests had returned to normal. The liver 
biopsy revealed mild biliary cirrhosis. 

Although the patient failed to attend for follow-up she was 
traced in August, 1972, and was found to be in good health 
and was having a normal childhood. She was normal on 
clinical examination. 


Case 7: R. W., an ll-vear-old female, was admitted as an 
emergency on 24 February, 1962. complaining of abdominal 
pain and vomiting. She gave a past history of two previous 
admissions to other hospitals for similar complaints. On each 
occasion the symptoms had settled spontaneously. She had 
had a transient episode of jaundice in 1955. 

On examination there was tenderness in the right upper 
abdomen. There was no evidence of jaundice. On 5 March an 
intravenous cholangiogram was performed and a choledochal 
cyst was outlined (Fig. 4). It was also noted on Wiese films 
that she had a congenital seventh thoracic hemivertebra. " 

At operation on 14 March the duodenum was found to be. 
adherent to 4 large cystic mass. The gallbladder was some- 
what enlarged. A side-to-side anastomosis was performed 
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Fig. 2. Case 5. The duodenal loop is widely stretched Fig. 4. Case 7. The choledochal cyst has be 


around the choledochal cyst. intravenous cholangiography 


4-4 mg/ 100 ml, the SGPT 39 units litre an 
phosphatase 264 King-Armstrong units, 100 


A provisional diagnosis of infectious. hep 

and a needle liver biopsy was performed. Al | 
there was profuse leakage of bile from the pi 
Peritoneal paracentesis was perlormed and | 
drained. The liver biopsy report showed that ther 

tion of the liver architecture with scarring « 01 
the portal tracts were infiltrated with Ieucox 
proliferation; there was cholestasis; the tive 


and there was no necrosis. These finding 
equivocal but slightly more in favour 
obstructive lesion, A barium meal examinat 
and it showed that the stomach and duod 
anteriorly by a mass in the region of the | 
The duodenal loop was stretched 

On the basis of these findings il 





was an upper abdominal collection of bil cr 
indicated. At operation on 30. Septembx irough 
incision an upper abdominal cyst was drain | 
through a Foley catheter. Postoperative 
factory with a daily loss of | litre of bile and 
and upper abdominal! pain 
At a second operation on 4 November a sid Ti 
mosis was performed between the cyst ai Ot | 
duodenum. The anastomosis was splinted w LC T 
Fig. 3. Case S. The choledochal cyst outlined by was brought out through a separate duo 
operative cholangiography this operation the patient made satistactor 
discharged home on 26 November. Ther 
between the cyst and the duodenum. A biopsy of the cyst wall at this time. However, following her d ) Ai 
was taken and it showed the wall to consist of fibrous tissue irom repeated bouts o! iscending chola 
with an epithelial lining resembling that of a normal gall- On | January, 1972, a third operatio VAN 
bladder. There was no inflammatory element in the wall of — 9" this occasion a choledochocystojey 
anastomosis Were performed, Anastomos 


the cyst. 
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The patient made an excellent postoperative recovers and was not feasible because ade cp 
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was discharged home 2 weeks later the small bowel. The patient w harge 
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The patient was traced in August, 1972, and was found to and has been entirely well since 
have had a normal childhood and adolescence and was now 


married. She was clinically normal Discussion 


Case 8: AS C.. a 14-year-old female, was admitted to an Pathologi 
Infectious Diseases Unit on 2 September, 1971, complaining - 


Of abdominal pain, dark urine. pale stools and jaundice for Choledochal cyst is an abnormal cyst Hia : 
4 weeks. The WBC was 17 S00: mm the serum bilirubin the common bile duct. The aetiology of | 
. >. 
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Fig. 5. Case 5. Choledochal cyst and gallbladder removed 
at operation. The gallbladder s distended. 


has been extensively reviewed elsewhere (Alonso-Lej 
et al., 1959). It is general y agreed that choledochal 
cyst is congenital in origin and this belief is supported 
by the fact that 3 of our 8 cases (Cases 2, 4 and 6) 
occurred in neonates. The tvpical pathological fea- 
tures of choledochal cyst have been fully described 
elsewhere (Yotsuyanagi, 1936; Tsardakas and Rob- 
nett, 1956; Fonkalsrud and Boles, 1965; Mahour and 
Lynn, 1969) and will therefore only be repeated 
briefly here. 

Any part of the commen bile duct may dilate to 
form a choledochal cyst. The size of the cyst varies 
enormously. The bile ducts proximal to -he cyst are 
minimally dilated or norma! in calibre. The gallbladder 
is not usually dilated. The cyst wall consists of fibrous 
tissue, often with an inflammatory infiltrate, and an 
epithelial lining may or may not be present in the cyst. 
The size of the cyst varied greatly in the present series 
from a huge mass which filled the abdomen in Case 3 
to a non-palpable lesion in Cases 2, 4, 6, 7 and 8. In 
each of our 8 patients the bile ducts proximal to the 
cyst were only minimally dilated. Contrary to the 
usual descriptions the gallbladder was dilated in 
Case 5 (Fig. 5). In Case 2 no gallbladder was present. 

The histology of the cyst wall is available from 5 
of the cases, and in only | of these was an epithelial 
lining present. 

Biliary cirrhosis with recurrent ascending cholangitis 
is a serious complication of choledochal cyst. Liver 
histology is available from 5 of our patients, and the 
findings are set out in Tabl» I. It will be seen that in 
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all the cases where a liver biopsy was taken sonte 
degree of biliary cirrhosis was present. The presence 
of mild biliary cirrhosis, however, did not seem to 
worsen the prognosis in Cases 1, 2'and 6 who areavell 
2, 21 and 94 years later respectively. In Case 4—the 
only patient who died—there was very severe liver 
damage. > : 
Presentation and diagnosis e 

Choledochal cyst, being a congenital disease, is found 
predominantly in children and young people; 55 per 
cent of cases occur in the first 10 years of life, 35 per 
cent between the ages of 10 and 40 years and the re- 
maining 10 per cent in patients over the age of 40 
vears (Lee et al., 1969). Choledochal cyst is more 
common in females, with a ratio of 74 per cent 
females to 16 per cent males (Tsardakas and Robnett, 
1956). 

Class cally choledochal cyst presents with the triad 
of abdominal pain, jaundice and a palpable abdominal 
mass. The pain is vague, intermittent and upper abdo- 
minal, and the present Case 7 had two previous 
admissions for abdominal pain. The jaundice is often 
intermittent. The typical mass is a right upper abdo- 
minal cystic swelling which may be evanescent, and a 





Table HI: LIVER HISTOLOGY 
Case no. Liver histology 
| Early secondary biliary cirrhosis 
2 Marked biliary cirrhosis 
3 Not done 
4 Very gross cirrhosis: acute and chronic inflam- 
matory cells; complete disorganization of 
liver architecture 
5 Not done 
6 Mild biliary cirrhosis 
7 Not done 
8 Distorted architecture, scarring, inflammatory 


infiltrate (needle biopsv) 


Table I: THE OCCURRENCE OF THE FEATURES OF 





THE CLASSIC TRIAD e 
Case no. Pain Jaundice Mass 

| 

3 

4 

5 

6 

7 

8 


Table HI: AGE, SEX AND PRESENTING FEATURES 





Case 
no. Age Sex Presentation 2 
| 2 yr F Splenomegaly. jaundice, 
evanescent mass 
2 7d I Persisting neonatal jaundice 
3 5 mth M Vomiting 
4 7d F Persisting neonatal jaundice 
5 6 vr F Pain, jaundice, mass 
6 10 d F Persisting neonatalgiaundice 
7 12 yr I Intermittent abdominal pain,, 
intermittent jaundice R 
8 I4 yr F Jaundice » 
: . 
LI 
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làrge mass in this region which disappears completely 
and later reappears is very suggestive of choledochal 
cyste This classic triad is, however, present in only a 
sma number of cases and was seen in just 1 of our 
8 cases (Case 5). The occurrence of the features of 
the classic triad in the present series is set out in 
Table II, and the age, sex and presenting features of 
our 8 cases are summarized in Table III. It is apparent 
from studying the presentation of our 8 patients that 
the diagnosis must often, be reached in the absence 
of the full-blown clinical picture. 

The value of X-rays in the diagnosis of chole- 
dochal cyst has, in our experience, been considerable. 
The X-ray findings in the present series are set 
out in Table IV. Four patients had a barium meal 
perforned, and 3 of these (Cases 1, 5 and 8) 
showed significant widening of the duodenal loop; 


Table IV: RADIOGRAPHIC FINDINGS 


Case no. Radiographic findings 


1 Duodenal loop widened (barium meal fllm) 
2 Duodenum displaced anteriorly (barium meal 
film) 

3 Intestines displaced to the left and down by soft 
tissue mass (plain film) 

None 

Duodenal loop widened, antrum displaced for- 
wards (barium meal film) 

None 

Cyst displayed by intravenous cholangiogram 

Duodenal loop widened (barium meal film) 
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in the remaining case (Case 2) the duodenum Was 
displaced anteriorly. In Case 3 a plain X-ray of 
the abdomen showed a large right-sided upper abdo- 
minal mass displacing the intestines downwards and 
to the left. Cholecystography and intravenous chol- 
angiography are usually unhelpful in the diagnosis of 
choledochal cyst because in the presence of obstruc- 
tive jaundice the dye is not effectively excreted by the 
liver. In Case 7, however, the choledochal cyst was 
outlined by intravenous cholangiography (Fig. 4). 

Laboratory investigations have been of little value 
in the diagnosis of choledochal cyst in the present 
series. The results of the laboratory investigations are 
summarized in Table V. Misinterpretation of liver 
function tests resulted in delayed diagnoses in 4 of 
our patients (Cases 2, 4, 6 and 8). 

Three of our patients presented with persisting 
neonatal jaundice. The problem in these patients was 
to distinguish between a hepatocellular and an ana- 
tomical cause, the latter obviously requiring surgical 
exploration. In each case the laboratory investiga- 
tions were construed as indicating hepatocellular 
jaundice. The result was an average delay of 3 months 
before operation was undertaken. Delayed diagnosis 
results in increasing liver damage and this was con- 
firmed by liver biopsy in each of these cases. The only 
patient in the series who died was a baby who became 
jaundiced at 5 weeks but was not operated upon until 
the age of 44 months. It is emphasized, therefore, 
that persisting neonatal jaundice, which may be 


Table V: LABORATORY INVESTIGATIONS BEFORE OPERATION 


Serum 
alkaline 
Serum phosphatase 
Case Whether bilirubin (King-Armstrong SGOT SGPT WBC ESR 
no. jaundiced (mg/100 ml) units/100 ml) (I.U./T) (1.U./1) (per mm?) (mm/hr) 

1 Jaundiced 6:1 401 29 14 15 000 60 
2 Jaundiced 10-1 381 — 90 14 000 25 
3 Not jaundiced — — — — 14 000 — 
4 Jaundiced 54 33 610 370 20 000 48 
5- Jaundiced 277 92 — 230 6 800 30 
6 Jaundiced 14 4 22 102 68 11 500 20 
7 Not jaundiced 0:2 16 — — 5 600 28 
8 Jaundiced 4-4 264 38 39 17 500 57 
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Table VI: OPERATIONS PERFORMED AND RESULTS 


Case No. of Length of Present 
no. operations Operation Subsequent cholangitis follow-up condition 
1 1 Excision with end-to-side choledochocystoduo- No 2 yr Well 
denostomy 
2 1 Side-to-side choledochocystoduodenostomy 4 episodes 24 yr Well 
3 1 Excision with end-to-side choledochocystoduo- No 21 yr Well œ 
denostomy 
4 2 1. Side-to-side choledochocystoduodenostomy Chronic cholangitis 7 mth Died of 
Pp 2. Exploration. Anastomosis found patent liver 
failure 
5 1 Excision with end-to-side choledochocystoduo- No 4 mth Well 
denostomy 
6 2 1. Tube cholecystostomy No 9+ yr Well 
2. Side-to-side choledochocystoduodenostomy 
7 I Side-to-side choledochocystoduodenostomy No 104 yr Well 
8 e 3 1. Catheter drainage of cyst Several attacks before 10 mth Well 
è 2. Side-to-side choledochocystoduodenostomy revision. None there- 10 mth Well 
. 3. CEOISTOCdOCYSCORI naar with entero- after 
e anastomosis À 
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obstructive, should be referred early for surgical 
exploration. 


Treatment and results 

The treatment of choledochal cyst is by operation. 
Conservative treatment is attended by a mortality of 
100 per cent (Attar and Obeid, 1955). Catheter drainage 
of the cyst to the exterior is of no value, and this is 
confirmed by the failure of this procedure in 2 of our 
patients (Cases 6 and 8) in whom this procedure was 
performed before the definitive diagnosis was arrived 
at. There 1s universal agreement that some form of 
anastomosis should be established between the biliary 
tract and the gastro-intestinal tract. The use of the 
gallbladder for this anastomosis has proved unsatis- 
factory because the drainage achieved thereby is not 
dependent, and there is a high incidence of ascending 
cholangitis. 


Choledochocystoduodenostomy 

This procedure was first described by Bakes in 1907 
and is still frequently employed. A side-to-side anasto- 
mosis is performed between the most dependent part 
of the choledochal cyst and the first or second part of 
the duodenum. In favour of this operation it can be 
said that dependent drainage is easily established 
(Ravitch and Snyder, 1958) and that the operation is 
technically easy. 

The most frequent argument advanced against this 
operation is that there is a high incidence of subse- 
quent ascending cholangitis. The operations per- 
formed in the present series along with the occurrence 
of subsequent cholangitis and the follow-up are set 
out in Table VI. Side-to-side choledochocystoduo- 
denostomy was performed in Cases 2, 4, 6, 7 and 8. 
Postoperatively, Cases 2 and 4 suffered multiple 
attacks of ascending cholangitis, and this resulted in 
a fatal outcome in Case 4. Both of these cases were, 
however, neonates in whom the diagnosis was some- 
what delayed and for this reason it seems likely that 
cholangitis was already present preoperatively. Cases 
6 and 7 have done extremely well following chole- 
dochocystoduodenostomy; they have had no sub- 
sequent cholangitis and are well 94 and 104 years 
postoperatively respectively. Case 8 had multiple 
attacks of ascending cholangitis following choledocho- 
cystoduodenostomy, but after revision to choledocho- 
cystojejunostomy no further attacks of cholangitis 
occurred. The results of choledochocystoduodeno- 
stomy in this series, in which 3 out of 5 patients 
developed troublesome ascending cholangitis, would 
seem to confirm that this operation is followed by a 
high incidence of ascending cholangitis. 


Excision of choledochal cyst 

This procedure was formerly avoided because of the 
difficult dissection involved, but good results are now 
reported with radical excision of choledochal cysts 
(Jones et al., 1971). This operation involves excision 
of the choledochal cyst with end-to-side anastomosis 


pe the common bile duct or the common hepatic 


d x and the duodenum. In favour of this procedure 


. 
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it can be said that all the dilated fibrosed cyst wall 1s 
excised and there is consequently no reservoir for 
stagna‘ion and infection. The drainage achieved is 
dependent and any refluxed food returns easily tg the 
duodenum. The main objection to this procedure is 
its tecFnical difficulty with the consequent long opera- 
tion time and danger of damage to neighbouring 
structures. Three of our patients (Cases 1, 3 and 5) 
underwent the operation of cómplete excision of 
the choledochal cyst with, end-to-side anastomosis 
between the common bile duct and the first part of the 
duodenum. The procedure was not unduly difficult, 
as is suggested by the antagonists of this operation. 
None of these patients suffered from subsequent 
ascending cholangitis: they are entirely well 2 years, 
21 years and 4 months following the operation respec- 
tively. The satisfactory outcome in Case 3, who was 
operated on in 1952 and who remains well, is surely 
an indication that this operation can be entirely 
satisfactory. 


Choledechocystojejunostomy 

This procedure, using a Roux loop of jejunum, was 
described by Keeley in 1948 and is advocated by 
many authors (Attar and Obeid, 1955; Farrel, 1959; 
Ferris end Ya Deau, 1964). The most dependent part 
of the choledochal cyst is anastomosed to the proximal 
end of a Roux loop of jejunum. The main advantage 
claimed for this method is that there is minimal reflux 
of gastro-intestinal contents into the biliary tract and 
there is consequently less risk of ascending cholangitis. 
It is difficult, however, to obtain dependent drainage 
from large cysts in the concavity of the duodenal 
loop since the Roux loop may tend to obstruct the 
duodenum (Ravitch and Snyder, 1958). Our only 
experience with this operation is in Case 8 in which it 
was performed after failed side-to-side choledocho- 
cystodu»denostomy. The vascular supply of the small 
bowel would not permit the fashioning of a Roux 
loop in this case, and consequently the jejunum was 
anastomosed in continuity and an entero-anastomosis 
was performed. This revision operation was necessi- 
tated by recurrent attacks of ascending cholangitis, 
and since the operation the patient has had no further 
cholang-tis and she is well 10 months later. 


Conclusions 

Since choledochal cyst is a rare condition it is difficult 
for any single observer to draw firm conclusions from 
personal experience. However, after study of our 8 
cases certain facts emerge: 

1. Choledochal cyst must be considered in the 
differential diagnosis of persisting neonatal jaundiee. 
Delayed diagnosis results in a worsening prognosis. ° 

2. The full diagnostic triad of pain, jaundice and 
an abdominal mass is rarely present. 

3. Stretching or displacement of the duodenum on 
barium contrast X-rays is a most useful diag- 
nostic feature. 

4. A mild degree of secondary biliary firrhosis is 
often present but this does not appear to worsen the 
prognosse . 


" 5 Drainage of the choledochal cyst to the exterior 
is of no value and should be avoided. 
6. Side-to-side choledochocystoduodenostomy is 
follówed by 2 high.incidence of ascending cholangitis. 
-7* Radical excision of choledochal cyst can be per- 
formed without undue technical difficulty and gives 
excellent results. 
* 8. Early and correct treatment results in an excel- 
lent prognosis. 
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The effect of antral denervation on gastric secretion 


in the dog 


S. NUNDY AND J. H. BARON* 


SUMMARY 

The effect on gastric secretion of cuttirg the antral 
nerves was studied in dogs with a previous complete 
proximal gastric vagotomy, with an incomplete proximal 
gastric vagotomy and with otherwise intact vagi. There 
was no change in insulin- and pentagastrin-stimulated 
acid output in dogs with a previous vagotomy. The dog 
with otherwise intact vagi showed no change in insulin- 
stimulated acid output but there was a diminished acid 
response to low doses of pentagastrin. These results, if 
confirmed in man, would suggest that the antral vagal 
nerves have no clinically significant effect on gastric acid 
secretion. 


THE main physiological stimulus for the release of 
gastrin by the antrum is the contact between ingested 
food and the antral mucosa, which causes both 
mechanical (Grossman et al, 1948) and chemical 
stimulation. The antrum also releases gastrin after 
vagal stimulation (Pe Thein and Schofield, 1959), but 
the full significance of an innervated antrum is not 
clear. The antral nerves have been varicusly reported 
as stimulating, inhibiting and finally as having no 
effect on gastric acid secretion. The present study was 
designed to examine the effect of antral denervation 
on insulin- and pentagastrin-stimulated acid output 
in dogs after complete proximal gastric vagotomy, 
after incomplete vagotomy and with otherwise intact 
vagal nerves. 


Materials and methods 


Operations 

The experiment was done in three groups of dogs, 
each of which had had a modified Thomas cannula 
inserted into their stomachs creating a chronic gastric 
fistula. 

1. Complete proximal gastric vagotomy: Three dogs 
had a standard proximal gastric vagotomy. only the 
nerves to the acid-secreting area being divided, 
preserving the coeliac, hepatic and antral branches of 
the vagi. The vagotomies were judged tc be ‘complete’ 
by subsequent Hollander tests. 

2. Incomplete proximal gastic vagotomy: A complete 
parietal cell denervation was attempted in 1 dog but 
subsequent insulin tests indicated that the denerva- 
tion was ‘incomplete’ by Hollander criteria. 

3. Otherwise intact vagi: One dog had no vagotomy 
operation. 

Three weeks after the operations secretion studies 
were performed. The dogs then had a subsequent 
operative procedure when the nerves to the antrum 
were divided and 3 weeks after this the secretion 
studies’ were repeated. 
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Secretion studies 

Tests were done at not less than 48-hbur intervals. 
Food but not water was withheld from the animal for 
at least 18 hours. The stomach was washed out 
gently with warm water through the Thomas cannula 
until the returning fluid was clear. Saline, 0:9 per 
cent, was infused intravenously into a leg vein through 
a fine polythene catheter at a rate of 60 ml/hr by an 
electrically driven syringe pump. The basal gastric 
secretion was collected from the cannula for two 
[5-minute periods. 

Soluble insulin (Insulin B.P., Boots) was injected 
as a single rapid intravenous bolus in doses of 0:125, 
0-25, 0-5 and 1:0 u/kg. Each dose of insulin was 
given at least twice to each dog, the order of the doses 
was randomized and only one dose of insulin was 
given on any test day. Venous blood was withdrawn 
for estimation of whole blood glucose (Wincey and 
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Fig. 1. Insulin- and pentagastrin-stimulated acid output in 
3 dogs before (A) and after (A) antral denervation. Each dog 
had previously undergone a complete proximal gastric 
vagotomy. 
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Fig. 2. Insulin- and pentagastrin-stimulated acid output before 
and after antral denervation in a dog after previous incomplete 
proximal gastric vagotomy. Symbols as in Fig. 1. 
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Fig. 3. Insulin- and pentagastrin-stimulated acid output 
before and after antral denervation in a dog with otherwise 
intaet vagi. Symbols as in Fig. 1. = 


Antral denervation and gastric secretion 


Marks, 1961) immediately before the injection of 
insulin and 30 and 45 minutes later. 

In other tests pentagastrin (Peptavlon, ICI) was 
infused in consecutive doses of 1, 2, 4 and 8 ug/kg hr. 
The doses were given in a stepwise fashion, doubling 
the doses each hour up to 4 hours, and each penta- 
gastrin test was repeated once. 

Gastric juice was collected continuously in 15- 
minute fractions for 2 hours after stimulation with 
insulin, and for 1 hour during each dose of penta- 
gastrin. The volume of juice collected was measured 
to the nearest millilitre and titratable acidity to an 
end point of pH 7 with an automatic titrator (Radio- 
meter, Copenhagen) using 0:2 N NaOH. 

The response to insulin was expressed as the peak 
30-minute acid output defined as the sum of the two 
highest consecutive 15-minute acid outputs obtained 
after insulin stimulation. 

The pentagastrin response was expressed as the 
plateau 30-minute output, namely, the sum of the two 
highest consecutive collection periods during the 
plateau response to each dose. 


Results 


1. Antral denervation after previous ‘complete’ 
proximal gastric vagotomy (Fig. 1) 

There was no change in insulin-stimulated peak acid 
output or pentagastrin-stimulated plateau acid out- 
put after antral denervation in each of 3 dogs. 

2. Antral denervation after previous ‘incomplete’ 
proximal gastric vagotomy (Fig. 2) 

There was no significant change in insulin- or penta- 
gastrin-stimulated acid output. 

3. Antral denervation with otherwise intact vagi (Fig. 3) 
In this dog there was again no change in peak insulin- 
stimulated acid output, but the  pentagastrin- 
stimulated acid response to low doses of pentagastrin 
fell significantly while the acid response to near 
maximal doses was unaltered. 


Discussion 

These results suggest that cutting the nerves to the 
antrum has no significant effect on insulin- and 
pentagastrin-stimulated acid secretion in dogs with a 
complete or incomplete proximal gastric vagotomy. 
The results are in keeping with those of other workers 
for dogs with the antrum in continuity (Mason et al., 
1965; Hall et al., 1971), and for dogs with isolated 
antral and fundic pouches (Thal et al., 1957; Pe Thein 
and Schofield, 1959). 

The effect of cutting the antral nerves was also 
examined in a dog with otherwise intact vagi. This 
experiment, although without clinical parallel, was an 
opportunity for examining the effect of antral nerve 
section in isolation. There was no change in insulin- 
stimulated secretion but there was a significant fall of 
the acid response to low doses of pentagastrin. 

The response of the parietal cells to exogenous 
chemical stimulation with histamine is reduced after 
these cells have been denervated (Payne and Kay, 
1962; Emas and Grossman, 1967). It has been 
suggested (Payne and Kay, 1962) that this reduced 
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response is due to a diminution in cholinergic tonc, 
the response being restored to prevagotomy levels by 
simultaneous injection of a cholinergic drug. Similarly 
it is possible that in the present study the reduced acid 
output to stimulation with low doses of pentagastrin 
after antral denervation alone was the result of a 
reduction in 'gastrinergic tone', the response being 
restored to before antral denervation levels by 
increasing the dose of pentagastrin. 

If the findings were confirmed in man what would 
be their clinical significance? Johnston et al. (1971) 
suggested tbat the antral nerves may inhibit acid 
secretion and an innervated antrum left in the acid 
stream was more effective than a denervated antrum 
in reducing the gastric secretory response to stimula- 
tion. Our results indicate, however, that as preserva- 
tion of the antral nerves results in no greater reduction 
in acid secretion than if they were divided it is unlikely 
that their effect is inhibitory. Antrectomy is known 
to protect against the risk of recurrent ulcer after 
incomplete vagotomy (Griffen, 1969). However, our 
results suggest that preserving antral innervation as in 
proximal gastric vagotomy 1s unlikely to have a 
comparable effect, although there are other important 
factors involved such as the role of antral innervation 


in gastric emptying. 
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Associated midgut malrotation and Meckel's 


diverticulum presenting in adult life 
J. S. HARVEY, AND G. R. GILES* 


SUMMARY « E 
The details of 2 adult patients are reported who 
presented with abdominal colic and were found to have 
malrotation of the midgut. However, in both cases the 
clinical presentation resulted from the association of the 
malrotation with a persistent. Meckels diverticulum. 
This particular association does not appear to have 
heen stressed or commented upon before. 


MALROTATION of the midgut usually presents during 
the first few days of neonatal life as a high intestinal 
obstruction. Under these circumstances the duodenum 
is obstructed either by a complete midgut volvulus or 
by congenital bands passing across the duodenum 
itself (Ladd, 1937). It is apparent, however, that many 
patients grow to adult life before a definitive diagnosis 
is made (Devlin et al., 1968). These adult patients 
complain of recurrent attacks of abdominal colic, 
vomiting and occasionally of a bloodstained diarrhoea 
(Devlin et al., 1968). It would appear that the symp- 
toms are commonly the result of an intermittent small 
bowel volvulus though many patients are labelled as 
malingerers or as having a psychiatric disturbance 
before the true diagnosis is made. 





Case reports 

Case |: A 47-year-old unmarried woman was admitted to St 
James's Hospital, Leeds, in April, 1972. She gave a history of 
attacks of central abdominal pain and vomiting for over 7 


years. In 1966 and 1969 she had been admitted to other local 


á 
hospitals for investigation of these symptoms without ans 


cauge being found. The present attack had lasted for 8 hours Fig. 1. Case 1. Barium follow-through film shows that 

at the time of admission, was a colicky periumbilical pain the pylorus is to the left of the midline and that the caecum 
which did not radiate and was without associated symptoms. and large bowel are confined to the left side of the abdom 
She had had one episode of vomiting 2 days before admission 
and a normal bowel action on the morning of admission. There 
was no history of anorexia or of weight loss. 

Physical examination revealed some slight tenderness below 
the umbilicus and in the right iliac fossa. There was no 
abdominal distension and no other signs. 

The full blood count, plasma electrolytes and urea were 
within normal limits but the ESR was abnormal at 60 mm per 
hour. Abdominal X-rays revealed an excess of gas in the small 
bowel to the right of the midline but gas and faeces were 
present down to the rectum and there were no fluid levels on 
the erect film. A barium enema examination revealed the colon 
tQ be situated entirely on the left of the abdomen and a barium 
meal and follow-through examination showed that the small 
bowel was mainly on the right side of the abdominal cavity 
(Fig. 1) 

The patient's symptoms settled. very rapidly on a con- 
servative regime and she was allowed home. However. she 
presented again within days with a further attack of pain and 
vomiting and was found to have a midline mass in her lower Fig. 2. Case |. The opened specimen with a thickened 
abdomen. hypertrophic mucosa in the Meckel’s diverticulum (md 
. A laparotomy was performed through a midline incision, and ulcerated mucosa in the ileum (il) 
confirming a complete failure of rotation of the midgut. The —————————— — — — — — — — 
caecum was in the left lower quadrant of the abdomen with * University Department of Surgery, Leeds (Si slames 
the remaining colon looped up into the left hypochondrium. University Hospital, Leeds. 








à 457 


9 


J. S. Harvey and G. R. Giles 


* 


The palpable abdominal mass was due to a large Meckel's 
diverticulum which was attached by its tip to the umbilicus. 
Distal to the diverticulum the terminal ileum was grossly 
thickened and inflamed. The affected ileum and caecum were 
excised together with the Meckel's diverticulum and an end-to- 
end anastomosis was constructed. Apart from one short attack 
of abdominal pain in the immediate postoperative period the 
patient has been symptom-free for | year. 

Gross examination revealed multiple small ulcers in the 
mucosa of the ileum (fig. 2), and histological examination of 
the specimen showed gastric-like mucosa in the Meckel's 
diverticulum and inflammatory ulceration of the ileum. 


Case 2: A 17-year-old unmarried engineer was first admitted to 
St James’s Hospital in November, 1971. At that time he was 
complaining of a colicky central abdominal pain which had 
been present for 20 hours, during which time he had vomited 
twice with some relief of the pain. There were no other 
associated symptoms. It was noted that he had been investigated 
for attacks of abdominal pain when he was 7 years old but 
that no abnormality had been discovered at that time. 

Physical examination was essentially negative. He was a thin 
youth and there were no signs of abdominal distension and no 
palpable abdominal masses. Plain X-ray films of the abdomen 
showed a solitary loop of small bowel slightly distended and 
no gas visible at all on the right side of the abdomen. The 
symptoms quickly resolved and the patient was allowed home. 

Four months later the patient was readmitted with a similar 
attack of abdominal pain and vomiting which again responded 
to conservative management. On this occasion the diagnosis of 
intestinal malrotation was confirmed by barium studies. 

In December, 1972, the patient was readmitted with identical 
symptoms and on this occasion a laparotomy was carried out. 

At laparotomy the caecum was found in the left hypo- 
chondrium with complete non-rotation of the midgut. The 
ileum was obstructed by a loop of small bowel passing through 
a tunnel produced by a long Meckel's diverticulum which had 
folded on itself and stuck to the base of the mesentery. The 
Meckel's diverticulum was removed and other congenital 
adhesions were freed and the gut was returned to the abdomen. 
Because of the grossly distended nature of the bowel no attempt 
was made to suture the mesentery to the posterior abdominal 
wall or to correct the malrotation. 

Postoperatively, the patient has remained symptom-free for 
6 months. Histological examination of the Meckel’s diver- 
ticulum showed only normal small bowel mucosa. 


Discussion 

It seems clear from the work of Dott (1923) and 
Snyder and Chaffin (1954) that midgut malrotation 
results from a failure of the gut to rotate 270° in an 
anticlockwise direction on the axis of the superior 
mesenteric artery when the gut returns to the abdo- 
minal cavity from the umbilical cord. Accompanying 
this absence of rotation is the failure of attachment of 
the mesentery of the bowel to the posterior abdominal 
wall and the formation of obstructing adhesions, 
especially about the duodenum and jejunum. 

The majority of patients with midgut malrotation 
present during the first few days of life with duodenal 
obstruction from a total midgut volvulus and firm 
congenital adhesions lying across the duodenum. 
However, it has been pointed out by Devlin (Devlin 
et al., 1968; Devlin, 1971) that, in many instances, 
the diagnosis of intestinal malrotation may be delayed 
until adult life even though fairly characteristic svmp- 
toms have repeatedly occurred. It is not clear why the 
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intestinal obstruction in adult patients is less severe 
than in the neonate but none of the reported adult 
cases, including our own, appears to have marked 
developmental adhesions across the duodenum. è, 

The coincidence of Meckel’s diverticulum with 
intestinal malrotation was noted in only 2 of jhe 40 
patients reported by Snyder and Chaffin (1954). In a. 
classic paper by Dott (1923) no mention is made of this 
coincidence, but Devlin et al. (1968) reported 1 patient 
in whom the midgut volvulas resulted from rotation 
around a persistent vitello-intestinal duct. It is known 
that Meckel’s diverticulum occurs in about 2 per cent 
of the general population but only infrequently 
produces symptoms. However, it is not clear whether 
there is an increased incidence of the condition in 
association. with intestinal malrotation, though this 
would seem likely. 

The complications of Meckel’s diverticulum are 
well reported by Seagram et al. (1968). In their series 
64 per cent of the diverticula contained gastric mucosa, 
and severe gastro-intestinal haemorrhage was the most 
frequent complication. The same authors stressed that 
intestinal obstruction is commonly related to the 
development of mesodiverticular bands through which 
internal herniae can develop. 

Adult patients with intestinal malrotation present 
difficulties in diagnosis and management. It would 
seem that once the condition is diagnosed, recourse to 
early laparotomy is desirable. This policy will allow 
fixation of the intestinal mesentery, prevent volvulus 
and enable other congenital abnormalities to be dealt 
with. 
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SUMMARY 

Three cases ef small chikliren with perforations of the 
large intestine due to Entamoeba histolytica who sub- 
sequently died are presented. They highlight the mis- 
leading symptomatology and the severe prognosis. 


Tue first description of Entamoeba histolytica is almost 
certainly that of Lésch in 1875, and since then there 
have been many reports of amoebiasis and its compli- 
cations. However, amoebiasis is much less common 
in infancy and childhood than in adult life (Wilmot, 
1962) and reports of amoebic perforations of the 
intestine in children have been rare. Manson-Bahr 
(1939) described 4 cases, while Herrera et al. (1953) 
reported a single case. In the largest reported series 
Salas (1958) from Mexico recorded 44 fatal cases of 
amoebiasis in children under 7 years of age. Thirty- 
three of these had intestinal perforations. Cordoba 
et al. (1959) reported 11 cases, and Ravina et al. (1960) 
described 4 cases of intestinal perforations in children, 
all of whom died. From East Africa MacDougall 
(1960) reported 9 deaths in children due to amoebiasis 
though only 1 was due to an intestinal perforation. 
Wijesundera and de Silva (1962) recorded 7 fatalities 
from Ceylon and stressed the poor prognosis in 
children even when the condition is diagnosed. Chen 
et al. (1971) reported 8 cases of colonic perforation 
due to amoebiasis and 3 of these were in children, all 
of whom subsequently died. From India Kapoor et 
al. (1972) reported 73 cases of amoebic peritonitis; 
17 of these were due to an obvious perforation of the 
colon but only 2 cases in the series were under the 
age of 2. 

From Rhodesia Gelfand (1970) has pointed out 
that amoebiasis in the African infant is severe with a 
true dysentery and that the disease is far more serious 
in the African than in the European of Central 
Africa. 

Perforation of the large intestine as a complication 
of amoebic dysentery has been estimated as occurring 
in between 1 and 3 per cent of cases (Wilmot, 1962). 
However, of patients dying from amoebiasis, perfora- 
tions account for 10-30 per cent in different series 
(Clark, 1925; Craig, 1944; Strong, 1944; Hawe, 1945; 
Rives et al., 1955; Kean et al., 1956). The figures for 
children would appear to be higher than this (Salas, 
1958). The mortality rate approaches 100 per cent and 
few small children survive an amoebic perforation 
(Grigsby, 1969). 


Case 
el: Koes an African male aged 3 years, presented on 
May, 1969, with a 3-week history of vomiting and diarrhoea 
containing blood and mucus. On admission to the hydration 
unitethe child was found to be dehydrated bfit in a fair 
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condition. His abdomen was distended and tender but quite 
soft and bowel sounds were heard. A diagnosis of probable 
Salmonella infection was made and the child was treated with 
fluids, chloramphenicol and tetracycline. Investigations showed 
a WBC of 11200 with 69 per cent neutrophils. The Widal 
reaction was negative. 

Over the next 2 days his condition deteriorated and on 
7 May he had developed generalized guarding, which was 
maximal in the right iliac fossa, and absent bowel sounds. 
The child's temperature was 37-8 °C. Laparotomy was carried 
out with a provisional diagnosis of appendicitis. 

At laparotomy a necrotic caecum that had perforated was 
found and there were also multiple areas of necrosis and 
perforation throughout almost the entire large bowel. The 
caecum was removed, oversewing of the other perforations 
was performed and a terminal ileostomy-caecostomy was 
brought out. The diagnosis of amoebic colitis was made and 
the patient was treated with emetine, 30 mg i.m. daily, Flagyl, 
100 mg q.d.s., and tetracycline, 250 mg 1.v. 6-hourly for 24 
hours and then 125 mg 1.m. 6-hourly. 

On 8 May E. histolytica trophozoites were found in the 
patient's stool. The child had a stormy postoperative course 
although the temperature settled. After 3 days the ileostomy 
worked, but the child developed pneumonia which did not 
respond to ampicillin and cloxacillin and he died on 16 May. 

No post-mortem was performed but the histology of the 
excised caecum showed the bowel wall to be almost wholly 
necrotic and numerous amoebae were reco 


Case 2: N. U., an African female aged ] year, presented on 
30 November, 1971, with a 4-day history of vomiting, coughing 
and watery bloodstained diarrhoea occurring four times a day. 
On admission to the hydration unit the child was found to be 
dehydrated and had a kwashiorkor appearance. There were 
no abdominal findings. Over the next 7 days the child was 
rehydrated and given penicillin. Culture of the stools showed 
E. histolytica cysts to be present but no trophozoites. No 
pathogen was isolated from a rectal swab. On 8 December the 
child's abdomen became distended and tense and there was a 
fullness in the left flank. There was bloodstained mucus on 
rectal examination but the child was apyrexial. Plain abdo- 
minal X-rays showed fluid levels and air under the diaphragm. 
A diagnosis of intussusception with perforation was made and 
the patient underwent operation on 8 December. At operation 
free pus was found in the peritoneal cavity and there was a 
1-cm diameter perforation in the caecum at the base of the 
appendix. A diagnosis of typhoid was made. The appendix 
was removed and the perforation closed. The caecum was 
mobilized to the surface and a gastrostomy and peritoneal 
toilet were performed. The child was treated with chloram- 
phenicol and penicillin. 

On 7 December (before operation) the WBC was 22 000 
with 52 per cent neutrophils, but on 9 December it had fallen 
to 7200 with the same percentage of neutrophils. On 10 
December the histology of the appendix was reported ds 
showing amoebic colitis, and the child was put on chloro- 
quine, 35 mg daily, and Flagyl was sprinkled over the caeco- 
stomy q.d.s. 

The child had a stormy postoperative period complicated 
by hypoglycaemia and electrolyte imbalance and on 18 
December the abdominal wound dehisced. On resuturing 





* Harari Central Hospital, Salisbury, Rhodesia. 

Present address of D. Cade: Westminster Hospital, London. 
Present address of G. D. Webster St Paul's Hospital, 22 
Endell Street, London WC2. 

Address for communications: Dr D. Cade, Westminster 
Hospital, Horseferry Road, London SWIP 2AP. 


David Cade and G. D. Webster 


there was a track surrounded by inflammatory tissue from the 
site of repair of the caecum to the site of drainage of the 
abdomen which was not interfered with. 

On 19 December the child died. No post-mortem was 
performed. 


Case 3: L. K., an African mace aged 9 months. presented on 
5 November, 1972, with a i-week history of bloody diarrhoea. 
The child had been admitted on 29 October, 1972, to an out- 
lying mission station and had responded quite well initially to 
treatment for gastro-enteritis. å normal stool had been passed 
2 days prior to referral, but the next day the child had become 
very ill, the abdomen had distended and there were blood and 
mucus in the stool. The child had also had some convulsions 
and had started to vomit. 

On admission the child was pyrexial with a temperature of 
39-6 °C. There were coarse crepitations at both lung bases. 
The abdomen was moderately distended but quite soft; there 
were no masses to be felt, bowel sounds were present and the 
child was passing flatus. On rectal examination blood and pus 
were present in the stool. Plain abdominal X-rays showed a 
dilated large bowel with fluid levels at the bases of the loop. 
The child was admitted to the hydration unit as a case of 
gastro-enteritis and was treated with intravenous fluids, naso- 
gastric suction and chloramphenicol, 125 mg q.d.s. That night 
the child's condition worsered. A sausage-shaped mass be- 
came palpable in the right hypochondrium and a rubbery mass 
was felt per rectum on the right antenorly. There were bright 
blood and mucus on the fingerstall. A diagnosis of intussuscep- 
tion was made and the child underwent operation. 

At operation a grossly dilated colon, especially the caecum 
and sigmoid colon, was found but the external appearances 
were normal. The appendix was very tense and inflamed with 
a fibrinous exudate on the surface. A routine appendicectomy 
was performed and the stump was buried. Gas was milked 
out of the small and large bowel to deflate through the anus. 
Peritoneal lavage was performed with 1g of ampicillin in 
500 ml of normal saline. 

Postoperatively the child's condition remained critical and 
his temperature stayed around 38 °C. On 6 November the 
WBC was 21600 with 83 per cent neutrophils, but on 
7 November it had dropped to 10 700 with 60 per cent 
neutrophils. The amoeba latex agglutination test was negative. 
On 7 November the histology was reported as showing an 
appendix teeming with amoebae. The child was put on Flagyl, 
200 mg t.d.s., but he died shortly afterwards. 

At post-mortem the lungs showed bronchopneumonia with 
abscesses but no amoebae were seen. There were two perfora- 
tions in the transverse colon and there were round ragged 
ulcers throughout the colonic mucosa. Microscopy showed 
necrosis of the mucosa with many amoebee present. There 
was marked fatty change with necrosis of the cells around the 
portal tracts in the liver, but no amoebae were seen. 


Discussion 

The variety of symptoms and signs seen in amoebic 
intestinal perforations is often misleading, causing de- 
lay in diagnosis, particularly in children. The common 
misdiagnoses are bacillary dysentery, Salmonella diar- 
rhoea, appendicitis and intussusceptian. MacDougall 
(1960), in discussing amoebiasis in African children, 
points out that the insidious nature of the early symp- 
toms may lead to delay in parents bringing their child- 
ren for treatment until the disease is far advanced, 
but a keener appreciation of the fulminating nature of 
amoebic infection in young infants and children is 
obviously necessary if an early diagnosis is to be made 
and effective treatment instituted. 

Wilmot (1962) classifies generalized peritonitis 
which occurs with amoebic dysentery into two main 
categories. In the first the peritonitis is a complication 
of an acute fulminating gangrenous type of dysentery. 
When perforation occurs there is no dramatic change 
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in the patient's condition; the patient becomes ndore 
ill and more distended but rigidity is not prominent. 
In some cases peritonitis may occur without any érue 
perforation. . e, 

The second type is when perforation complicates 
amoebiasis of moderate severity, and here a relatively 
well patient suddenly develops severe abdominal pains. 
and presents as an acute abdomen. Intestinal amoebi- 
asis in children tends to be severe, but in our series 
Case 2 is more like an example of the second type. 

In our patients the length of the history varied from 
4 days to 3 weeks and all presented with or developed 
bloody diarrhoea containing mucus and vomiting. 
Distension was present in all the cases but rigidity 
only developed in Case 1. Bowel sounds were present 
until a late stage. The temperature rose in Cases 1 and 
3, but not in Case 2. Cases 2 and 3 presented with 
coughs and Case 3 had marked chest signs on exami- 
nation. Wijesundera and de Silva (1962) noted that of 
their 7 children with amoebic perforations, 6 had 
chest findings on examination. Olatunbosun (1965) 
noted that all 14 children in his series coming to 
necropsy had had bronchopneumonia. It must be 
appreciated that this finding must consolidate one's 
diagnosis of amoebiasis rather than inclining one 
immediately to a diagnosis of Salmonella infection. 

Air under the diaphragm was seen on an X-ray in 
Case 2, and in Case 3 the striking finding on plain 
abdominal X-ray was the dilated colon with fluid 
levels at both bases of the loop. 

The essential basis for diagnosis of intestinal amoebi- 
asis is the identification of E. histolytica trophozoites 
or cysts. Material for examination may be obtained 
by collecting fresh specimens of stools, sigmoidoscopy 
and ulcer scrapings or rectal biopsies. Culture of E. 
histolytica is of limited value (Benham and Havers, 
1958; Wilmot, 1962; Antia et al., 1965; Shaffer et al., 
1965). Failure to find the parasites in a singlc faecal 
specimen does not exclude the diagnosis; they are 
frequently passed only at intervals. Cysts were found 
in the stools of Case 1 and trophozoites in Case 2. In 
the series of Chen et al. (1971) amoebae were found 
in the stools in only 4 out of 8 patients, and they stress 
the importance of taking a biopsy at operation for 
pathological examination and of examining any pus. 

Surgery is recommended for peritonitis complicat- 
ing amobiasis of moderate severity. This allows for 
both accurate diagnosis and for corrective measures 
to be taken. The usual sites for perforation are in the 
caecum and appendix, the ascending colon and sig- 
moid colon in that order (Salas, 1958). Exteriorization 
may be performed if technically simple, otherwise 
direct suture of relatively normal gut wall together 
with drainage is to be preferred (Barker, 1958). ' 

Most clinicians maintain that conservative treat- 
ment gives the best results in peritonitis complicating 
the acute fulminating type of amoebic dysentery (Cope, 
1920; Evans, 1925; Hawe, 1945; Barker, 1958; Wilmot, 
1962). Barker (1958) managed to save 5 gut of 19 
patients with intensive conservative therapy including 
intravenous fluid and electrolyte therapy, blood transe 
fusion, naSogastric decompression and antibiotic and 


^ — therapy. However, none of these was a 
child. 

awe (1945) stated that many complications fre- 
quéntly follow surgical operation and in our series 
perforations in the transverse colon followed 2 days 
after appendicectomy in Case 3. Chen et al. (1971) 
reported a similar case in an adult. 

The surgical procedures that have been advocated 
include: direct suture of the perforations, but this is 
not usually a success owing to the friable intestine; 
exteriorization of the affected bowel, but this is not 
practicable if a large area or multiple segments are 
involved; resection. of involved gut followed by 
exteriorization of both ends; defunctioning ileostomy 
or colostomy and also proximal colostomy supple- 
mented with a tube colostomy to each free site of 
perforation (Rives et al., 1955). 

Baker (1958) argued forcibly against ileostomy, 
stating that ileus is already established by the time a 
perforation occurs and that this itself ‘defunctions’ 
the colon. The ileostomy cannot prevent dissemina- 
tion through the peritoneum of material already in 
the large bowel, the only result being to add to the 
fluid and electrolyte loss. 

There have been no reports of intraperitoneal drip 
lavage of antibacterial and anti-amoebic agents. If 
perforations complicating fulminating amoebic colitis 
are found at laparotomy these procedures might be 
attempted in the future. 
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Amoebic perforation of the colon : 


A. PRAKASH, LALIT K. SHARMA AND P. N. PANDIT* 


SUMMARY 

A case of multiple large amoebic perforation of the 
colon is presented. Although amoebiasis is common in 
the developing countries of the world, reports of bowel 
perforations needing surgical treatment are few. A high 
index of suspicion, early surgery and intensive anti- 
amoebic and antibiotic therapy, as in the present case, 
may save a patient in an otherwise fatal complication 
of amoebic infection. 


THE incidence of amoebiasis in India is believed to 
be 10-15 per cent of the total population. However, 
the reports on amoebiasis producing an acute abdomen 
needing emergency surgery are few. The present report 
is one such rare instance of amoebic perforation of 
the colon, requiring emergency surgery. 


Case report 

Mrs M. B.. a 30-year-old schoolteacher in Calcutta, was 
admitted on 26 July, 1971, to the All-India Institute Hospital, 
with abdominal pain of 10 days’ duration. Two weeks earlier 
she had suffered from diarrhoea and low grade fever. She had 
been treated by a general practitioner with antidiarrhoeal 
drugs with relief of symptoms. Ten days later. while travelling 
from Calcutta to Delhi, she had developed severe pain in the 
abdomen with nausea and occasional vomiting. At first the 
pain had been generalized, but soon it had become local- 
ized in the right iliac fossa. She had been diagnosed and treated 
conservatively as a case of acute appendicitis, without any 
relief, before she came under our care. There was no history 
of diarrhoea during this episode. Her menstrual history was 
normal, with the last menstrual period a week prior to the 
onset of the present illness. 

Clinical examination revealed an undernourished dehydrated 
female in considerable pain. Her temperature was 38:4 °C, 
with a pulse rate of 115/minute and a blood pressure of 
120/80 mm Hg. There was a firm, tender and fixed mass in 
the right iliac fossa, measuring about 7 « 5 em. The abdomen 
was rigid and the mass was dull on percussion. Bowel sounds 
were present. Investigations showed a moderate leucocytosis 
of 12 000/mm?, with a neutrophilic predominance. Urinalysis 
and stool examination did not reveal any abnormality. A plain 
X-ray of the abdomen was within normal limits. 

A clinical diagnosis of an appendicular lump was made and 
cfnservative management was started. Intravenous fluids and 
heavy doses of tetracycline were given. On the second day after 
admission she passed frank and clotted blood three times in 
the stools. Each time about 200-300 ml of blood were lost. 
The lump in the right iliac fossa increased in size. Rectal exami- 
nation, proctoscopy and sigmoidoscopy did not reveal ans 
abnormality in the lower segment of the bowel. Investigations 
did not reveal any bleeding tendency and a repeat straight film 
of the abdomen did not show any significant change. Along 
with the treatment that she was already receiving blood trans- 
fusions were started; 1:5 litres of blood were transfused over 
a period of 48 hours. Bleeding per rectum stopped only tran- 
siently agd it recurred on the third day. The lump in the abdo- 
men further increased in size. 
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After stabilizing her general condition a laparotomy was 
performed on the fourth day afteradmission, with a diagnosis of 
erosion of a major vessel which was bleeding into the gut as à 
result of an inflammatory pathology. On opening the peritoneal 
cavity there were about 500 ml of purulent material mixed with 
blood in the right paracolic gutter, extending up to the inferior 
surface of the liver. After clearing the purulent material it was 
observed that the caecum and ascending colon were markedly 
congested, oedematous and friable. The appendix was also 
congested but not perforated. There were two large 
perforations in the posterior wall of the ascending colon 
retroperitoneally. Right hemicolectomy was performed with 
ileo-transverse colostomy. 





Fig. 1. Photomicrograph of a section from the edge of 
the perforation showing a large number of vegetative forms 
of E. histolytica swarming through all the lavers of the 


colon. HE. (=< 133.) 
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Fig. 2. High power photomicrograph of a section from 
the edge of the perforation showing a large number of 
vegetative forms per high power field. HE. ( « 533.) 


The postoperative period was stormy during the first 5 days. 
On the tenth day she developed a faecal fistula, for which a 
second operation was performed 4 weeks later. Pathological 
examination of the resected colon confirmed the diagnosis 
of amoebic perforation of the colon. Vegetative forms of 
Entamoeba histolytica were seen swarming through all the 
layegs of the colon around the sites of perforation (Figs. |, 2). 

The patient was put on 400 mg of metronidazole (Flagyl, 
M. & B.) t.d.s. for 3 weeks, along with high doses of tetra- 
cvcline, before the faecal fistula was closed. Amoebiasis cutis 
around the fistulous opening responded to a second course of 
metronidazole. Following the closure of the faecal fistula her 
recovery was uneventful. Her latest follow-up was 18 months 
after her discharge. She was well and there was no abnormality 
on abdominal examination. 


Discussion 

The clinical severity of amoebiasis varies from asymp- 
tomatic to fulminant. Intestinal amoebiasis may be 
complicated by such conditions as perforation, peri- 
tonitis and liver abscess. These complications which 
require surgical treatment develop in an estimated 
0-5 per cent of dysenteric patients (Wray et al., 1964). 
While these complications constitute a small fraction 
of the total amoebic mortality, their life-threatening 
potential lends them special importance. 

E. histolytica produces lesions by invasion of the 
colonic mucosa. The initial lesion is an erosion of the 
superficial mucosa, with minimal inflammation. The 
ulcers afe typically focal and discrete, bue they may 
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become haemorrhagic, oedematous and soft. Exten- 
sive inflammation and infection result in shaggy 
ulcerations, as seen in our case. Unless amoebae are 
demonstrated in the tissues it may be very difficull 
to differentiate these lesions from ulcerative colitis 
Regional enteritis, tuberculosis and carcinoma must 
be considered in the differential diagnosis (Grigsby, 
1969), 

Colonic perforation is estimated to occur in 
than 0:5 per cent of patients with amoebic dysentery 
(Grigsby, 1969). However, it is a serious complication 
and was reported in 3-20 per cent of autopsies ol 
patients who died of amoebiasis (Clark, 1925; Wilmot, 
1962). Perforation occurs most frequently in the 
caecum, ascending colon and rectosigmoid and is more 
often retroperitoneal than intraperitoneal (Grigsby, 
1969). Intraperitoneal perforation results in a bacteria! 
peritonitis with no distinctive clinical features attribut- 
able to amoebae. This carries a mortality of as high as 
75 per cent (Baker, 1958). Retroperitoneal perfora- 
tions give rise to abscesses and later on to internal o 
external fistulae (Grigsby. 1969). Perforation ts a rela 
tively common complication in children (Wijesundera 
and De Silva, 1962). The mortality rate approaches 
100 per cent and few small children survive a! 
amoebic perforation, 

Massive haemorrhage from the colon is rare (Von 
Pohle, 1965). A rapidly progressing ulcer may erode 
a large artery before obliterating endarteritis occur 
or extensive mucosal ulceration with associated bac- 
terial infection may bleed diffusely. Location of th 
bleeding site in the boggy ulcerated colon is mos! 
difficult (Grigsby. 1969), as was seen in the presen! 
case. 

Amoebiasis may localize in the caecum and ascend 
ing colon with little involvement of the remaining 
colon (Craig, 1944). Progressive infection may pro 
duce symptoms referable to the right lower abdomen 
rather than dysentery. In the absence of diarrhoea the 
surgeon may be highly suspicious of a right lowe: 
quadrant lesion requiring surgical treatment (Linc 
skog and Walters, 1946). 

Cutaneous amoebiasis is rare and is almost exclu 
sively limited to the skin opening of a fistulous trac! 
from an amoebic abscess (Biagi and Martuscelli, 1963) 
This is characterized by progressive necrosis of the 
skin and underlying tissues with a chronic granuloma 
tous reaction (Engman and Melaney, 1931; Cape 
tanakis and Doxiades, 1966). The number of amoebac 
present ranges from a few to many. Cutaneous lesions 
often heal when the fistula ceases to discharge amoebi 
or purulent material. No attempt at closure should 
be made until the amoebiasis is cleared. 
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Multiple intestinal malignancies and prolonged 


survival in a young woman 


E. THOMAS, R. HALL AND I, G. 


SUMMARY 

An unusual case of long survival after multiple primary 
gastrointestinal malignancies is reported. A 30-year- 
old woman developed a carcinoma of the cardiac 
region of her stomach with local extension to the 
oesophagus; 11 years following limited resection she is 
alive and well. Durine the intervening period she 
developed three separate predominantly poorly differ- 
entiated cancers of the colon and another in the 
rectum. Lymph node metastases were present in 
association with the first colonic carcinoma; local 
involvement of the uterus and pericolic veins was 
observed with the rectal tumour. Factors known to 
influence the prognosis of gastric and colonic carcinomas 
are briefly reviewed. 


THE association of two primary neoplasms in a 
patient was first reported by Czerny in 1880. It has 
since been observed (Moertel et al., 1961) that the 
incidence of several primary malignancies is quite 
rare. Berg's (1967) series of 1561 patients with multiple 
tumours included only 3 cases with quadruple tumours. 
The case reported here illustrates long-term survival 
following the occurrence of multiple primary adeno- 
carcinomas of the gastrointestinal tract. 


Case report 

A woman aged 30 years presented in November, 1961, witha 
4-month history of intermittent epigastric pain and heartburn. 
On examination minimal epigastric tenderness and rigidity 
were present, Investigations revealed: haemoglobin, 10-1 g 
per cent; WBC, 13500 with 70 per cent polymorphs; ESR, 
72 mm per hour. A barium meal examination indicated some 
irregularity of the lower end of the oesophagus. Endoscopic 
examination demonstrated the edge of a raised ulcerated 
lesion in the lower end of the oesophagus, and on biopsy an 
invasive anaplastic carcinoma was confirmed. 

At surgery a mass involving the fundus and cardia of the 
stomach was resected. The tumour extended into the lower 
oesophagus and was adherent to the left lobe of the liver, a 
portion of which was resected. Histological sections showed 
an anaplastic mucoid carcinoma with numerous ‘signet ring’ 
cells (Fig. 1). The tumour extended through the stomach wall 
into the subserosal tissues; the margins of excision and six 
lymph nodes were free from malignancy. 

Jn June, 1966, the patient presented with lower abdominal 
pain and anaemia (haemoglobin 9g per cent), A barium 
enema examination showed an irregular narrowing 10cm in 
length in the distal transverse colon. An annular stenosing 
carcinoma of the transverse colon was resected. Histology 
demonstrated an ulcerated poorly differentiated adenocarci- 
noma containing numerous ‘signet ring’ cells. This tumour 
was thought to exhibit the features of a primary colonic carci- 
noma, althgugh the histological appearance in some areas 
was similar to that of the previous gastric carcinoma. The 
bowel was otherwise normal and the margins of excision 
were free from tumour, but two lymph nodes contained 
secomdary deposits. 








HISLOP* 


In December. 1970, the patient presented with lows 
abdominal pain, diarrhoea and weight loss. A barium enemi 
examination showed a constant irregular narrowing at th 
hepatic flexure consistent with a carcinoma and @ slgh 
deformity of the sigmoid colon suggestive of diverticula 
disease or an early neoplasm. At laparotomy a mass in ih 
ascending colon was resected and an ileocolic anastomosis wa 


performed. The liver was normal. 


The ascending colon contained two separate ulcerato: 


polypoidal carcinomas each 3 cm in diameter. Neither of thes 
tumours was related to the site of the previous colonic anast 
mosis. The proximal tumour was a very poorly differentiate 
adenocarcinoma, and the more distal tumour (Fig. 2) was a 
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Fig. 1. “Signet ring’ cells in the carcinoma of the stoma: 
HE. ( x 183.) 


VINEA v 
eae | 


average differentiation in the more disi 


carcinoma of the ascending colon. HE. | t.) 


Fig. 2. Area of 


*Departments of Gastroenterology and Pathology, The Qu 

Elizabeth Hospital, Woodville, South Australia 

Present address of E. Thomas: Section of Gastroenterolog 
Department of Medicine, New York Medical Collee. N 

York 10029 


M^ 


L4 


E. Thomas et al. 





Fig. 3. Area of undifferentiated pleomorphic tumour cells in 
the carcinoma of the rectum. HE. ( < 293.) 


adenocarcinoma which varied in differentiation from average 
to poor. Both lesions extended through the bowel wall into 
the subserosal tissue. The bowel elsewhere was normal, and in 
particular there were no adenomatous polyps. The six lymph 
nodes that were sectioned were free from infiltration. From 
their appearance both tumours were considered to be primary 
colonic neoplasms. 

In July, 1971, diarrhoea and weight loss recurred and a 
barium enema examination revealed an irregular narrowed 
segment 10cm in length in the distal sigmoid colon. After 
biopsy confirmation of malignancy, a proctocolectomy. 
hysterectomy and right. salpingo-oophorectomy were per- 
formed. An annular stenosing carcinoma 8 cm in length was 
situated in the rectum 105cm above the pectinate line. 
Histology showed a predominantly poorly differentiated 
adenocarcinoma (fig. 3) invading directly into the outer 
myometrium of the uterus. The previous ileocolic anastomosis, 
the right ovary and the nine lymph nodes that were sectioned 
were free from malignancy, but tumour cells were present in à 
vein in the pericolic fat. 

Immunological studies consisting of delayed hypersensitivity 
tests, phytohaemagglutinin-induced thymidine uptake, immuno- 
globulin levels, tetanus and typhoid antibody titres and 
serum complement levels were within normal limits. 

On follow-up examination in April, 1973, the patient was 
found to be asymptomatic. 


Discussion 

Carcinomas arising in the cardiac and fundic regions 
of the stomach are comparatively uncommon (Thomas 
et al., 1971). Malignancy in this region has a poor 
prognosis, probably as a result of extensive submucosal 
spread of the tumour making adequate excision 
difficult (Hawley et al., 1970). 

In general, poorly differentiated tumours have a 
bad prognosis (Broders, 1921). However, Hoerr et 
al. (1966) consider the presence or absence of spread 
to regional lymph nodes to be a more important 
indication of prognosis than the histopathologic 
features of the tumour. 

Our patient had a widely infiltrating, undiffer- 
entiated carcinoma of the gastric cardia and fundus, 
extending into the lower oesophagus, but the regional 
lymph nodes did not contain metastases. 

Burn (1971) estimated an 8 per cent 5-year survival 
for patients with gastric carcinoma, only half of these 
remaiging alive after 10 years. Prolonged survival 
of individual patients with gastric carcinoma has 
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been reported (Dick, 1952; Ransom, 1958; Pidot. 
1964). 

Multiple carcinomas, both synchronous and neta- 
chronous, are not uncommon. Heald and LockBart- 
Mummery (1972) reported a 1-6 per cent incidence 
of metachronous colonic carcinomas, and Pily et al. 
(1972) found a 4:4 per cent incidence of synchronous 
tumours. In both series more than 50 per cent of the 
patients had associated adenomatous polyps of the 
colon. The criteria for the diagnosis of multiple 
primary malignancies ( Warrenand Gates, 1932) are still 
generally accepted: (1) ‘Each tumour must present a 
definite picture of malignancy’; (2) “Each must be 
a distinct lesion’; (3) “The probability of one being a 
metastasis of the other must be excluded.’ Our patient 
had both metachronous and synchronous tumours 
but did not have associated adenomatous polyps. 

An increased incidence of metachronous primary 
cancers in other organs has not been observed in 
gastric carcinoma patients (Schottenfeld et al., 1969). 
However, Goldman and Appelman (1972) described 
the occurrence of cancers both in the stomach and 
elsewhere in the gastrointestinal tract occurring in 
association with gastric polyps. Pygott (1964) pub- 
lished a report of a patient who survived for 14 years 
after the resection of an antral carcinoma and who 
developed metachronous carcinoma of the colon. 

Gatti and Good (1971) observed a markedly 
increased incidence of malignancy occurring in 
association with immunological deficiency states. The 
immunological function of our patient was studied 
but did not reveal any abnormalities. 
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Reviews and notices of books 


A Short Textbook of Surgery 

Sir Charles Hlinewerth, C.B.E.. LL.D.. Hon. D.Sc., M.D.. 
Ch. M., F. R.C.S.. F.A.C.S.. Glasgow. Ninth edition. 242% 191 
mm. Pp. 306, with 253 illustrations. 1972. Edinburgh: Churchill 
Livingstone. £5. 

Tuis book was written with the co-operation of the professors 
who received their training in lllingworth's department in 
Glasgow. It can be regarded as an introduction to the essentials 
of surgery, but it may suffer from the defect that it is too short. 
The text deals with surgical aspects of disease in a systematic 
fashion but some of the illustrations look Victorian and many 


readers would have welcomed more modern illustrations of 


clinical surgery. 

As a textbook for beginners it is succinct and therefore 
somewhat didactic. This need not detract from its value to 
students who often benefit from authoritative opinion. The 
textbook is also designed for postgraduates but it is unlikely 


to commend itself in its brevity. 
A. B. BIRT 


Vesicoureteral Reflux and Pyelonephritis 

John A. Hutch, M.D.. and Arjan D. Amar, M.B. M.S., 
F.R.C.S. (C... F.A.C.S., San Francisco. 235 « 159 mm. Pp. 
236+ xir. Hlustrated.. 1972. New York: Appleton-Centur y- 
Crofts. No price given. 

Tur late Dr John Hutch was one of the earliest people to 
recognize the importance of vesico-ureteric reflux in the patho- 
genesis of urinary tract infections and chronic renal failure. 
In this book he and Dr Amar have described the development 
of interest in this field which led on to detailed studies of the 
embryology, anatomy and physiology of the ureterovesical 
junction upon which current surgical treatment is based. 

The urologist will find this book informative, especially on 
the subjects of anatomy, physiology and vesico-ureteric reflux. 
The chapter on the techniques of anti-reflux surgery is the 
most interesting, as it unfolds the steps which have led to 
current practice. 

The book as a whole is disappointing in that vesico-ureteric 
reflux has not really been set in proper perspective in the 
spectrum of urinary tract infections. The antibacterial defence 
mechanisms are discussed superficially and the management 
of urinary infections occupies only 18 pages of rather dogmatic 
text out of a total of 236. 

One feels that the authors are most at ease when discussing 
the functional and surgical aspects of vesico-ureteric reflux 
and these chapters make the book required reading for all 


urologists in training. 
M. E. SNELL 


The Portal Venous System 
Charles Marks, Louisiana. 235 = 159 mm. Pp. 137) x. Hius- 
trated. 1973, Springfield, Hl.: Charles C. Thomas. $12.75. 


Tur problems of portal hypertension are many and difficult. 
Unless a means can be found of reversing or halting the cir- 
rhotic process the surgeon's role (except in the case of extra- 
hepatic obstruction where the liver function is normal) lies 
in an attempt to prevent the patient dying earlier from 
variceal haemorrhage. The aim of this book is to present 
and correlate the various factors related to the onset, investi- 
gation and management of this disease. Normal embryology 
and congenital abnormalities and normal and abnormal 
anatomy and physiology of the liver are given in detail, 
Following this the various types of investigation and the 
significance of the results thus obtained are described. Chemical 
pathology, histology, radiology and radio-isotopes are all 
discussed fully. The advantages of using the more recently 
introduagd gallium scan in the diagnosis of hepatoma associ- 
ated with cirrhosis are not mentioned. 
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Later chapters deal with the medical management of the’ 
sequelae of portal hypertension and dgscribe the operations 
which are used in an attempt to prevent death from oesophageal 
haemorrhage. The indications ang contra-indications for each 
operation are given. For those not well versed in the details of 
the operative technique the phraseology is not always easy to 
follow, but the accompanying diagrams make most of these 
points clear, This is a useful book of reference for all those 
interested in the management of portal hvpertension in its 
entirety. 

P. A. GEORGE 


Nutrition Research in the USSR, 1961-1970 

W, H. Fitzpatrick, Ph.D. 229 x 152 mm. Pp. 143 4 xii. 1972. 
Bethesda: US Departinent of Health, Education and Welfare. 
$3.73. 


Tus is a National Institute of Health sponsored review of 
the very large amount of work in nutritional sciences carried 
out during a 10-year period in the USSR. 

Nutritional research in the USSR includes gastro-intestinal 
physiology, energy and metabolism studies, endocrinology 
and vitamin deficiencies. There is a section on diet therapy 
which includes some unusual managements such as the use 
of canned white cabbage juice in the treatment of duodenal 
ulcers. The physiology section contains interesting references 
on studies of the effects of various food products on gastric 
secretion. The section on food science contains results of the 
strontium uptake of foodstuffs foliowing nuclear explosions. 

This book is really a series of reviews of research papers. 
It is difficult to read as the paragraphs do not follow each 
other in a logical sequence. There is very little. information 
about the methods employed in the studies. The form of 
data analysis is not given and interpretation of the statements 
made is thus very difficult. However, this is a very interesting 
reference book of recent research for any surgeon interested 
in the nutritional effects of gastro-intestinal surgery or in 
gastric and intestinal physiology. It would be a valuable 
addition to a reference library in departments with these 
interests providing access to literature which is frequently 
overlooked. 

FB D. A. JOHNSTON 


Newer Anticancer Drugs and Procedures 
Edited M. Fiorentino. 216 « 182 mm. Pp. 149 4 xi. Hlustrated. 
1971. Padova: Piccin Medical Books. $10. 


Tuis book reports the proceedings of a seminar held in Padua 
in September, 1971, to discuss some of the newer cytotoxic 
agents and their clinical usage. The contributors were mainly 
Italian with London and Paris represented by small con- 
tingents. 

Apart from one general paper on drug metabolism this is 
a series of reports of recent experience with usually small 
groups of patients treated by various cytotoxic agents, singly 
or in combination. 

Of interest to surgeons are chapters on multiple drug 
therapy for disseminated breast cancer, melanoma and carei- 
noma of the bronchus, but the type of régime described is 
well known and the case material somewhat scanty. A further 
chapter describes a large series of 280 patients with epithelial 
tumours of the head and neck managed by a combined régime 
of intra-arterial Methotrexate, radical surgery and preopera- 
tive radiotherapy. The value of this considerable study is, 
however, vitiated by the lack of any control data. 

This publication is unlikely to be of great int@rest to the 
expert chemotherapist and is not sufficiently general in its 
coverage to help the uninitiated, s 

hd G. WESTBURY 
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The skill of the surgical team, hours in the theatre, 
the most advanced techniques in the world... yet infection 
can still throw the outcome into jeopardy. 

Post-operative pseudomonas or proteus infections call for 
Pvopen. Only Pyopen offers good activity against Gram-negative 
organisms with the added advantage of penicillin safety. With 
intravenous Pyopen, at a dosage of 5g 4-6 hourly, many 
dangerous post-operative infections can be rapidly 
controlled. 


Adult Dosage 
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Contra-indication 

Penicillin hvpersensitivity. 

Side-effects 

As with other injectable penicillins. In rare cases skin and 
mucous membrane haemorrhages due to interference with 
normal clotting mechanisms have been reported. 


Pyopen-by infusion or injection E" 


mm Further information is available on request. 
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Se Beecham Research Laboratories, Brentford. England. 
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the accumulation of tissue fluids 
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Penetrating craniocerebral missile injuries in the 
civil disturbances in Northern Ireland 
D. P. BYRNES, H. A. CROCKARD, D. S. GORDON AND 


C. A. GLEADHILL* 


SUMMARY 

The management of 93 patients with craniocerebral 
gunshot wounds is reviewed. The contrast between the 
injuries of urban guerilla warfare, conventional warfare 
and civilian life is outlined. Emphasis is placed on the 
need for early and adequate transfusion and for 
immediate airway control to limit cerebral oedema. 
Principles of wound surgery evolved in other conflicts 
were followed and developed. 


CEREBRAL gunshot wounds differ from other types of 
head injury. The initial damage is often focal; even 
when both cerebral hemispheres are affected the level 
of consciousness is often surprisingly light, but 
spreading cerebral oedema, if unchecked, leads 
rapidly to severe generalized brain damage. 

When a bullet strikes the body the effect depends 
partly on the kinetic energy of the bullet and partly 
on its size and shape. As kinetic energy is a function 
of the mass of the bullet and the square of its velocity 
(E = àmv?), it follows that even a small high velocity 
bullet will carry much more energy than a larger one 
of low velocity. A high velocity bullet travels faster 
than the speed of sound (1050 ft/s). Rifle muzzle 
velocities usually exceed 2500 ft/s; revolvers have 
muzzle velocities of 600-800 ft/s. The greater energy 
given up in the tissues is the factor responsible for the 
more severe effects of the high velocity bullet com- 
pared with the low velocity. 

High speed photography during experiments with 
bullets fired into gelatin blocks or animal brains 
(Hopkinson and Marshall, 1967) shows the effects of 
high radial forces imparted to the tissues. The pictures 
reveal a large temporary cavity which exists for only 
microseconds; its diameter is greater than that of the 
more fusiform permanent cavity. In a relatively 
inelastic tissue like brain, damage occurs some 
distance from the bullet track. A more elastic, less 
dense tissue like lung suffers less permanent damage. 
When a lo® velocity bullet traverses the head the 
entrance and exit holes in the skull are usually small, 
but a high velocity bullet causes extensiwe skull 
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fracturing. Butler et al. (1945) showed that the frac- 
turing or ‘bursting’ of the skull results from a pressure 
wave transmitted through the brain itself. If the brain 
of an experimental animal is removed a high velocity 
missile will traverse the skull through entrance and 
exit fractures only slightly larger than those caused by 
a low velocity missile. 

The bullet impels bone fragments into the brain. 
often along a track separate from that followed by the 
metal fragments. Although haematoma in the missile 
track may bring about deterioration in the clinical 
state, spreading oedema increased by anoxia is 
usually more important. 


Neurosurgical management 

Most accounts of cerebral missile injuries come from 
military sources. The 1914-18 War saw the first 
application of neurosurgical techniques to iniuries 
caused more often by metal fragments of relatively 
low velocity than by bullets. Initially many of the 
patients did not seem severely injured; Cushing (1918) 
considered that patients with craniocerebral wounds 
could be transported in safety. The mortality of 
4] per cent (Jefferson, 1919) resulted chiefly. from 
infection. Comparison of results with those of later 
wars is difficult because of the long intervals between 
wounding and surgery, the absence of antibiotics and, 
in some cases, the different terrains. Gunshot wounds 
sustained in heavily manured farm country are said 
to carry a higher risk of infection than wounds from 
desert or urban conflicts. 

In the 1939-45 War British surgeons organized the 
first wholly neurosurgical units in the field (Cairns, 
1947). Patients operated on before reaching a neuro- 
surgeon often had inadequate débridement; if bone 
fragments remained in the brain, infection followed. 
Ascroft (1943) found 75 early brain abscesses in 276 
wounds so treated. Many patients required further 
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surgery for which he coined the term ‘redebridement’. 
Small and Turner (1947) drew attention to delayed 
brain abscesses around retained bone or metal 
fragments. The development of neurosurgical 
techniques and the introduction of antibiotics 
greatly reduced the risk of infection. Towards the 
end of the war about 90 per cent of penetrating head 
wounds reached a neurosurgeon, but the interval 
between wounding and surgery was at best several 
hours and often more than a day. According to 
Small and Turner (1947) a unit with a mortality of 
under 10 per cent was too far from the battle. Dis- 
tances travelled varied from 10 to 1000 miles. Metallic 
fragments caused over 80 per cent of the cerebral 
injuries and bullets less than 20 per cent. 
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Fig. 1. Position of the Royal Victoria Hospital (RVH) in 
West Belfast. 
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Fig. €. Interval between the time of wounding and admission 
to hospital (84 patients). 
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In Korea helicopter evacuation became so effective 
that Barnett and Meirowsky (1955) were able to 
report that 78 per cent of head-injured patients 
reached definitive neurosurgical care in 8 hours. In 
Vietnam the interval was reduced still further? 1n 
Vietnam bullets caused less than 20 per cent of 
the head injuries and less than half of these were 


treated surgically; the rest were moribund (Hammon, ° 


1971). . 


Few large series of civilian gunshot wounds of the , 


head have been reported. Low velocity bullets from 


revolvers cause most of the injuries. Raimondi andys 


Samuelson (1970) described 150 patients with cerebral 
gunshot wounds treated in Chicago between 1964 and 
1968. They found that 61 patients who came direct to 
the neurosurgical department had been wounded, on 
average, 2} hours before admission, but 89 patients 
transferred from other hospitals had average intervals 
of 51 hours between wounding and arrival at the neuro- 
surgical department. Thirty-seven of the 89 patients 
deteriorated in transit; 21 of them died. Only 2 had 
had endotracheal intubation at the referring hospital: 
over half had been conscious shortly after wounding. 
In some patients death was attributed to cerebral 
haematoma, but many were in respiratory distress. 
In the smaller city of Charlotte, North Carolina, 
Jett et al. (1972) recorded an interval of less than 
| hour between wounding and admission to hospital. 
Russell (1947) reported that 150 (43 per cent) of 350 
patients with penetrating head wounds did not lose 
consciousness. Most of them were injured by metallic 
fragments rather than by bullets. 

Early resuscitation became practicable in Vietnam; 
the value of controlled ventilation in reducing intra- 
cranial pressure could now be explored. Furness 
(1957) had shown that hyperventilation improved 
operating conditions in neurosurgery. Lundberg et al. 
(1959) introduced it to control the cerebral oedema 
and raised intracranial pressure which follow closed 
head injuries; Gordon (1971) and Rossanda (1972) 
found a decreased mortality and morbidity , with 
hyperventilation after closed head injury. Alexander 
and Lassen (1970) have emphasized that the hypo- 
capnia produced by controlled hyperventilation 
constricts the still reactive cerebral vessels; the 
resulting reduction of intracranial blood volume 
leads to reduction of intracranial pressure. 

The place of controlled ventilation is not yet 
agreed for patients with closed head injuries, but 
there is full agreement among those who have treated 
gunshot wounds ‘in the field’. Many of Hammon's 
(1971) patients were intubated and hyperventilated. 
Volatile anaesthetic agents (e.g. Fluothane) should 
not be used as they increase intracranial pressure 
(Jennett et al., 1969). 

The principles of wound surgery developed in 
1939-45 were followed with increasing success in 
Korea and Vietnam. The improved results can be 
attributed largely to better evacuation procedure and 
a wider range of antibiotics. * 

This paper describes the presentation and mandge- 
ment o£ 93 patients with penetrating gunshot wounds 


° 
ôf the head treated at the Royal Victoria Hospital, 
Belfast, between August, 1969, and April, 1973. 
Pregentation pf cases 
In civil disturbances outbreaks of 
sporadic and confined; they rarely cause more than 

„two or three head wounds at a time. In Belfast 
ambulances usually operate rapidly in à riot zone; 
if an ambulance wifh a medical officer arrived on the 

* scene the patient could hgve an intravenous infusion 


violence are 


and endotracheal intubation within a few minutes of 


“injury. The Royal Victoria Hospital stands in the 
most disturbed part of Belfast (Fig. 1); many patients 
were injured near its perimeter, Fig. 2 shows the inter- 
val between injury and admission in 84 patients for 
whom the time of injury was known. About two-thirds 


reached the resuscitation room within half an hour of 


injury. Because of the early admission to hospital 
many patients received treatment for injuries which 
in previous conflicts would have proved fatal. 
Radio messages from the ambulance indicated the 
type of injury; appropriate staff could then be 
assembled. 


Age 


often 
after injury can 
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of the limbs, the blood pressure, pulse and respi 


Data from this examination were of som: 


deciding the management of the patient 


Some patients were too severely injured 
from medical treatment. Table I shows that p 


admitted in deep coma failed to respond to | 


tation and surgery. A patient conscious on adı 
fared better, but patients 
deteriorate alarmingly wit! 
hour (Haenel, 1919), usually from cerebral ox 


CONSCIOUS 


Airway obstruction. causing cerebral oeden 
be controlled by prompt treatment p 
who lapsed into coma seldom recoverei 


one patient admitted with fixed dilated puj 
covered. 

After a closed head injury the blood pres 
usually normal or elevated. Patients with pene 
cerebral missile injuries often had a lox 
blood pressure (<90 mm Hg) because of b 
from the scalp, cerebral arteries or dural 
Fig. 3 shows that with and in 
treatment 72 per cent of patients with a los 
blood pressure died. When early cerebral oc 


| 40 


even earl 


led to a raised systolic blood pressure | 
the prognosis was even worse 


Table 1 shows that 77 per cent of the patients were 
between 15 and 30 years. Only 4 of the 93 patients 
were women. 


Clinical examination 

Clinical. examination brief; apart 
from the actual wounds, it concentrated on the level 
of consciousness, the state of the pupils, movements 


was necessarily 


Fable 1: AGE DISTRIBUTION OF 93 PATIENTS 


Age (vr): 0-9 No. of cases: 2 
10-19 32 
20-29 40 
10-39 10 
40—49 
50-59 0 


60-969 | ` 
70 90 90 —150 
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Fig. 3. Mortality in patients with low, norn 


Total 93 high blood pressure on admission 


Fable Hi: PROGNOSTIC VALUE OF THE PUPILLARY STATE AND THE LEVEL OF CONSCIOUSNESS 
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Resuscitation 

Many patients had partial airway obstruction from 
inhaled blood or gastric contents; it led to raised 
Pco, and low Po, levels which favoured the develop- 
ment of cerebral oedema. The intracranial pressure 
was further raised by coughing or retching. An 
irregular respiratory pattern can cause increased 
central venous pressure. Brain tissue exuded from the 
bullet hole with each wave of increased intracranial 


pressure. Rising pressure, which is the chief cause of 


death in cerebral gunshot wounds, was usually due to 
cerebral oedema. To overcome respiratory difficulties, 
muscle relaxants, endotracheal intubation and con- 
trolled ventilation were often essential. Indeed, the 
present policy is immediate endotracheal intubation 
accompanied, if necessary, by induction of anaes- 
thesia, Extrusion of brain tissue in a struggling patient 
or in a patient with stertorous respiration often 
ceased dramatically after paralysis with pancuronium 
bromide, intubation and controlled hyperventilation. 
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Fig. 4. Relationship between intracranial pressure and 
respiratory efficiency. 
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> iu 
Fig. 5. Extensive fracturing from a high velocity bullet 


strikigg the skull tangentially. Note the intracranial 
pressure transducer beside the skull defect. 
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A Pco, level of 25-30 mm Hg was usually achieved 
with a tidal volume of 10-15 ml/kg. Intermittent 
nitrous oxide and intravenous phenoperidene con- 
trolled the level of consciousness. Hyperventilation 
started during resuscitation was continued during*'and 
after surgery. The duration of postoperative ventila- 
tion depended on the amount of cerebral damage and 
the response of the intracranial pressure to treatment ' 
(Crockard et al., 1973); the average period was about 
48 hours. Later in the series moribund patients did 
not receive intensive care; less severely injured 
patients who rejected the endotracheal tube did not 
require prolonged intensive care. 

Fig. 4 shows the effect of endotracheal intubation 
and hyperventilation in a man who received a tan- 
gential frontoparietal high velocity gunshot wound 
about 10 minutes before admission to hospital. 
Examination on admission revealed fixed dilated 
pupils and some aspirated blood in the trachea. 
Immediate endotracheal intubation and hyperventila- 
tion were followed by the insertion of an intracranial 
pressure recording transducer (Fig. 5). The early 
record 15 minutes after admission showed a falling 
pressure, A sudden rise in intracranial pressure led 
to the discovery of an airway obstruction insufficient 
to cause cyanosis. Restoration of a free airway brought 
about a rapid fall in pressure. This case demonstrated 
how an apparently minor degree of airway obstruc- 
tion can cause a rapid and sometimes fatal increase in 
intracranial pressure. The patient made a good mental 
recovery but remains hemiparetic. 


Transfusion 
Haemorrhage from gunshot wounds often leads to 
severe hypotension. Torn dural venous sinuses or 
cerebral arteries bleed more than the scalp laceration. 
Massive fluid replacement through one, two or even 
three intravenous lines was often required. Rapid 
infusion of a large molecule plasma expander was 
given while blood was being cross-matched. If 
necessary group O blood or plasma was used. 
Controlled ventilation and transfusion were started 
within a few minutes of admission; the injuries were 
then inspected. 


The cranial wounds 
Head wounds in conventional warfare are caused 
chiefly by metallic fragments which often inflict 
relatively little brain damage. In Belfast bullets caused 
93 of the first 98 penetrating cranial missile injuries 
treated in the Royal Victoria Hospital. In 1970 most 
of the bullets were of low velocity and caused small 
entrance and exit wounds, but 1971 saw the intro- 
duction of high velocity weapons, chiefly the MI 
Carbine, the Armalite rifle and the SLR 7:62-mm 
military rifle. 

Some bullets strike the head tangentially, leaving 
a small scalp entry wound and a larger exit wound. 
A high velocity bullet leaves a gutter along the skull; 
bone fragments are driven into the brain along a 
track at approximately 90° to the bullet path (Fig. 6); 
the exit avound becomes a large gaping hole filled by 
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brain tissue, blood clot and bone fragments (Fig.7). only ©Scm in diameter, may otherwise 

A low velocity bullet, with insufficient energy to detection. Eighteen patients had gunshot w 
traverse the head, will be seen on the skull X-ray elsewhere in the body. One surviving patient re 
(Fig. 8). A bullet with higher energy traverses one or 9 submachine gun wounds, while another su 
both cerebral hemispheres through a small entrance — injuries requiring laparotomy, bilateral chest dra 
wound and a larger exit wound (Fig. 9). Table HI laminectomy and cranial surgery. Abdomin: 
shows*the entry wound sites in this series; Table IV chest operations sometimes took priority ove 
"shows the prognostic significance of the various surgery; synchronous operations were occasi 
cerebral wounds. » required. 

Scalp haemorrhage was usually controlled by pres- 

sure, Palpation of larger wounds allows a fairly Radiological examination 
accurate estimate of the extent of skull damage. The patient did not go to the X-ray departmen 
Careful inspection of the scalp is required for the resuscitation was completed. Head and chest X 


detection of small entry wounds. taken in the resuscitation room were often suflicie 
Chest X-rays allowed early detection of pneumothora 
Coincidental injuries or haemothorax which sometimes influenced 


All clothes were removed to allow inspection of the 
skin front and back. Bullet entry wounds, sometimes 





Fig. 6. Tangential wound showing bone fragments displaced Fig. 8. Low velocity bullet makes a small entr 
to the midline along a track at 90. to the bullet path. (arrows) and comes to rest in the brain 





Fig. 7. High velocity bullet wound with small entry and Fig. 9. High velocity bullet track through the brain. Ni 
> è - a 
large exit wounds (same case as in Fig. 6). ^ expanding track with loss of the temporal lobe at the 
* . F 
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Table III: SITES OF CRANIAL ENTRY WOUNDS 


Site: Frontal No. of cases: 28 
Temporal 18 
Parietal 29 
Occipital 17 

Total 92* 


* One case was not recorded. 


Table IV: MORTALITY FOR BULLET WOUNDS 
TRAVERSING THE BRAIN 


Wound No. survived No. died 
Front to back: Through 4 9 
Not through 4 8 
Total 8 17 
Mortality 68 per cent 
Side to side: Through 3 13 
Not through 2 15 
Total 5 28 


Mortality 85 per cent 


Table V: INTERVAL BETWEEN ADMISSION TO 
HOSPITAL AND OPERATION 


Time (hr): 02 No. of cases: 23 
2-4 23 

4—8 5 

8-12 5 

12-24 5 

+24 2 

Unknown 1 

Total 64 


Table VI: INTERVAL BETWEEN ADMISSION TO 
HOSPITAL AND DEATH 


Time (hr): 0-6 
0-1 
1-2 
2-3 
34 
4-5 


No. of cases: 22 


mW hh tA - 


o | 
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decision to start hyperventilation treatment. Skull 
X-ray findings seldom influenced the early manage- 
ment. 

Surgery 

The interval between the time of admission and 
definitive surgery can be seen in Table V. Four 
patients reached the operating theatre less than an 
hour after injury but another operation, usually 
thoracic, took priority. 

Raimondi and Samuelson (1970) found that some 
patients with cerebral gunshot wounds deteriorated 
during a period of observation; they attributed 
this f haematoma formation and recommended 
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immediate surgery. Deterioration in some of the early 
patients in the present series was traced to inadequate 
ventilation with a consequent rise in the intracranial 
pressure. Surgery would have been possible in less 
than 1 hour in most patients, but early and adequate 
resuscitation, guided in some patients by serial intra- 
cranial pressure recording and repeated ctrebral 
blood flow monitoring, made most patients more' 
fit for surgery. ° 

The aim of surgery in cerebral gunshot wounds is: 

1. To arrest haemorrhage. i 

2. To evacuate intracerebral haematoma. S 

3. To remove bone and metal fragments to prevent 
infection. 

4. To repair the dura mater and ensure adequate 
scalp cover. 

Because of the short interval between wounding 
and admission some patients arrived with injuries 
incompatible with survival. Even the early resuscita- 
tive measures proved unsuccessful and surgery could 
not be performed. 

Usually at surgery prevention of infection was the 
most important consideration. Bone and, when 
accessible, metal fragments were removed; X-rays 
24-48 hours after surgery would have shown if any 
important fragments had been overlooked. No repeat 
operations to remove fragments were required. Metal 
fragments were not sought if their removal would 
have involved dissection through normal tissue. 
Most bone fragments lay in the necrotic tissue 
along the missile track or sometimes in a separate 
track. 

Dural repair by temporal fascia, pericranium or, 
very occasionally, fascia lata helped limit infection in 
the rare cases with delayed scalp healing. More 
important, it made dissection of a scalp flap for 
delayed cranioplasty much easier. When areas of 
scalp had been lost large flaps were swung over the 
skull defect and split skin grafts applied to the area 
from which tbe flap was taken. In very severe scalp 
injuries stored skin was applied over the following 
2 weeks. 


Early complications of craniocerebral wounds 

Wound infection in 2 patients delayed healing of 
a scalp flap and skin grafts. Secondary intracranial 
haematoma led to further surgery in 2 cases. 

Three patients developed meningitis which was the 
chief cause of death in 1. He had lost one-third of the 
right cerebral hemisphere and had extensive skull and 
scalp loss. 

No abscesses have been detected to date. 

Transient cerebrospinal fluid fistulae from the nose, 
ear or scalp wound occurred in 6 patients; only 1 
required operative treatment. 

Communicating hydrocephalus developed in 3 
patients and was treated by cerebrospinal fluid 
shunting procedures. 

Early epilepsy (within 1 week) occurred in 4 
patients and responded to anticonvulsant drugs. 

One patient required urgent laparotomy for a 
bleeding acute gastric ulcer subsequently. . 


Mortality 

Only short-term results can be given at this stage. 
Fifty-three (56 per cent) of the 93 patients died. The 
high mortality is explained by the severity of the 
wotfnds aod’ the exceptionally rapid transport of 
moribund patients to the reception area. The number 
of patients who died soon after admission can be 
' seen in Table VI. 

. Discussion 

The managentent of cereBral missile wounds present- 
4ing in urban guerilla warfare differs from that of 
"conventional war injuries because of the short interval 
between wounding and arrival at the neurosurgical 
department, the type of missile used and the better 
facilities available at an accident centre. 

In Belfast the rapid ambulance service brought 
patients who required instant resuscitation. Ideally 
the anaesthetist greeted the patient in the resuscitation 
room and supervised the early management. The 
difficult technique of giving a muscle relaxant to 
ensure rapid intubation in a restless patient clearly 
requires the skill of an experienced anaesthetist. 
Survival depends more on airway control with 
mechanical ventilation than any other factor. In the 
Royal Victoria Hospital the intensive care unit is 
beside the reception-resuscitation area and the 
neurosurgical department. This allowed the anaes- 
thetist to play a key part in the early management of 
patients with severe missile injuries and patients with 
closed bead injuries from road traffic accidents. 

Some patients had already been intubated if a 
doctor had been in the ambulance; some arrived with 
an intravenous drip running. The early deterioration 
noted in many patients indicated the need for great 
care when transport from another hospital to the 
neurosurgical department was necessary. Endo- 
tracheal intubation was nearly always advised and 
an anaesthetist supervised controlled ventilation in 
the ambulance or helicopter. This removed the chief 
hazard to the patient, which is uncontrolled straining 
on an inadequate airway. 

Extensive cerebral gunshot wounds require major 
surgery. Although the operation alone can last 4—5 
hours, the resources of a major hospital can provide 
adequate staff to treat each patient fully. Early 
abscess formation has not yet been observed but it is 
clear that some patients, especially those with retained 
metal fragments, must be examined for several years 
to allow early detection of the rare complication of 
late abscess formation. 

The recent policy of early titanium plate cranio- 
plasty can be carried out easily in a patient with a 
strong intact dural layer. If the dura has not been 
repaired the brain sticks to the scalp and is further 
damaged when the scalp is elevated for insertion of 
the plate. 

Hydrocephalus has not often been described after 
cerebral gunshot wounds. Obstruction of cerebro- 
spinal flu&d pathways probably results from basal 
Adhesions similar to those which follow subarachnoid 
haemorrbage. Continuing headache, unexplained 
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mental dullness or vomiting may be the early symp- 
toms. All 3 patients with hydrocephalus improved 
rapidly following a shunting procedure. Gastric hyper- 
acidity may result in haemorrhage following major 
trauma, and to reduce the likelihood of this compli- 
cation it is our practice to give all patients with severe 
head injuries antacids via a nasogastric tube. Only 1 
patient had an uncontrollable gastric haemorrhage 
necessitating a partial gastrectomy. 

The sequelae of cerebral gunshot wounds are not 
considered in this paper. They depend to a large 
extent on the site of injury. Even gross injury in a 
‘silent’ area is followed by surprisingly few sequelae. 
For example, extensive frontal lobe damage often 
gives rise to very little personality upset provided 
that the lesion is towards the convexity rather than the 
subfrontal region. Sequelae are essentially focal 
neurological signs, such as hemiplegia, aphasia or 
specific cortical syndromes. The closed head injury 
patient, in sharp contrast, exhibits apathy, a poor 
memory, irritability, emotional lability, unsteadiness 
and attacks of dizziness. These symptoms which 
constitute the *post-concussional syndrome' seldom 
follow cerebral gunshot wounds. 
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A.controlléd trial of Trasylol in the treatment of 


acute pancreatitis 


JOHN E. TRAPNELL, C. C. RIGBY, C. H. TALBOT AND E. H. L. DUNCAN* 


SUMMARY 

Although Trasylol has been available for the treatment 
of acute pancreatitis for 15 years a review of the litera- 
ture reveals that its effectiveness has never been either 
proved or disproved. A prospective double blind con- 
trolled trial was therefore started in 1967. The results 
are now reported. 

One hundred and five patients were studied. They 
provided a uniform clinical material and all were 
managed on an identical strict protocol except that 
patients received either Trasylol A or B, allotted in 
sequence using random numbers. At the conclusion of 
the acute episode the illness was assessed according to 
criteria which were not open to observer variation and 
each attack was categorized as mild, moderate, severe 
or fatal. The trial showed that there was a mortality 
of 4 out of 53 cases (7:5 per cent) in group A and 13 
out of 52 cases (25 per cent) in group B. Statistically 
this difference is significant (y3 — 4-675, d.f.— 1, 
P — 0:05). The code was then broken and this revealed 
that group A had received the active Trasylol. Analysis 
of age patterns showed that in the Trasylol-treated 
group the usual tendency for mortality to rise with 
advancing age was abolished. Trasylol must therefore 
be regarded as a drug which ts beneficial in the treatment 
of acute pancreatitis. 


THE proteolytic enzyme inhibitor Trasylol (Bayer) 
began to be used in the treatment of acute pancreatitis 
in 1958. It was introduced by Frey, who had pioneered 
the research on this drug (Frey et al., 1950). Towards 
the end of the 1950’s many enthusiastic accounts of 
its efficacy began to appear, mainly in the German 
literature, and experimental work was reported which 
seemed to give good support to the clinical findings 
which were emerging. As time passed doubts began 
to creep in and now the value of Trasylol in the 
treatment of acute pancreatitis still remains uncertain. 
Neither its effectiveness nor its ineffectiveness has yet 
been firmly established. 

Examination of this predicament reveals that early 
clinical reports tended to consist of small numbers of 
cases which were all treated with Trasylol, and the 
effectiveness of the drug was assessed either on 
clinical impressions or some other dubious criterion 
(Bedacht, 1958; Werle et al., 1958; Weiss et al., 1960; 
Forell, 1961; McHardy et al., 1963; Moshal et al., 
1963). Even in larger series (Maurer, 1961) there was 
no attempt at any sort of controlled trial. 

During the latter half of the 1960’s various clinical 
trials began*to appear in the literature, but in many 
instances these reports are open to criticism. In some 
series the numbers of cases studied were sp small 
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that it is difficult to draw statistically valid conclusions 
(Almgren et al., 1965; Skyring et al., 1965). In the 
much larger series, often collected from several centres, 
the clinical material] used was extremely variable 
(Bachrach and Schild, 1968; Grozinger, 1968). Cases 
of recurrent acute and chronic relapsing pancreatitis 
were included and these introduced a marked lack of 
uniformity of expected mortality, as well as other 
variants. In these reports and also in the trial of 
Almgren et al. (1965) the additional treatment re- 
ceived by the patient varied from case to case and the 
dose of Trasylol was also varied ‘according to the 
patient's clinical state and requirements’. Trapnell 
et al. (1967) published a double blind study and their 
protocol was uniform, but they only administered 
Trasylol at the original low recommended dose level 
of 20 000 units on diagnosis, 20 000 units during day 1 
and thereafter a reduced dosage to a total of 120 000 
units over a 14-day period. In their report there was 
no difference between the treated and the control 
groups which were otherwise comparable. However, 
the authors concluded at that time that the results 
were in no sense a valid test of the drug because the 
dose was far too small. The increase in the recom- 
mended dosage of Trasylol resulted from the work of 
Moshal et al. (1963). The theoretical rationale for 
this was further supported by Goldberg and Roy 
(1965). 

In contrast to these very disappointing clinical 
studies experimental work has clearly demonstrated 
that Trasylol can modify the course of experimentally 
induced pancreatitis, provided that it is given before, 
during or immediately after the induction, and always 
provided that the dose is adequate (Haberland and 
Matis, 1967; Thompson, 1968). However, if the 
administration of Trasylol is delayed then the effect 
is progressively less marked in the experimental animal. 
Indeed, this experimental work would lead us to 
believe that if the administration of Trasylol is de- 
layed for more than 18-24 hours then the clinician 
is only *bolting the stable door after the horse has 
gone’. As a result of these findings Trasylol began to 
be regarded as of little value in the treatment of acute 
pancreatitis (White, 1966; Howat, 1969; Trapnell, 
1972) and its use has been largely discontinued in 
Great Britain. However, this brief review of the 
literature reveals that the drug has never really been 
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tested properly using adequate dosage, and that there 
are no data available at the present time upon which 
a firm opinion as to its value can be based. With this 
situation in mind, a further trial of the drug was com- 
menced in 1967 and the present communication 
reports the results which have been obtained. 


Protocol of the trial 


Material and diagnostic criteria 

The patients for this study were collected in Sheffield 
(C. H. T), Nottingham (C. C. R), Bristol and 
Bournemouth (J. E. T.). Only patients in their first 
proved acute attack of pancreatitis were admitted to 
the trial. Entry was also restricted to cases with either 
gallstone or idiopathic pancreatitis. The diagnostic 
criteria were either a consistent clinical picture, 
together with a serum amylase in excess of 1000 
Somogyi units, or pancreatitis plainly present at 
laparotomy. 


Treatment 

Treatment was started as soon as the diagnosis of 
pancreatitis was made or, if it was suspected, while 
the diagnosis was being confirmed. The protocol was 
designed to be uniform for all the patients under 
whichever consultant surgeon they happened to be 
hospitalized. It was as follows: 

1. Analgesics as required. 

2. Intravenous fluids and gastric suction as required 
to produce an adequate correction of extracellular 
volume deficit and its maintenance during the period 
of paralytic ileus. 

3. Crystamycin, 2 ampoules stat. and 1 ampoule 
b.d. for 5 days intramuscularly. 

4. Probanthine, 30 mg stat, then 15mg t.d.s. 
(intramuscularly at first, orally later) for 5 days. 

5. Trasylol A or B, 200 000 units stat. and 200 000 
units 6-hourly intravenously for 5 days. This was 
usually added to the normal intravenous fluid quota 
so that an even daily dosage of 800 000 units was 
administered. Total dosage was 4 200 000 units. 

Trasylol A and B were prepared by the manufac- 
turers in identical ampoules and the cases were allotted 
at random to either A or B, the sequence having been 
prearranged by the statistical adviser (E. H. L. D.) 
using random numbers. The envelopes of allotment 
were placed in a recognized position in each hospital 
together with the packs of Trasylol. 

As soon as the diagnosis was made the apparent 
initial severity of the illness was graded as follows 
(Trapnell, 1966): 

Grade I: Pain as the only symptom, without vomit- 
ing, the pain being of any severity or radiation. 
Tenderness localized to the upper abdomen. 

Grade Il: Pain and vomiting as the symptoms. 
Tenderness still restricted to the upper abdomen but 
with guarding, though without rigidity. 

Grade IIl: As in grade II but with generalized 
abdominal physical signs and some rigidity. 

Grade IV: Ás in grade III but in addition collapse, 
cyanosis and hypotension. There is sometimes disten- 
sior rather than rigidity at this stage. 
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Treatment was started as quickly as possible and a 
record was kept of the time Japse between the onset 
of symptoms and the commencement of the admini- 
stration of the Trasylol. Thereafter a daily examination 
was performed by one of us until the patient was fully 
convalescent. The following observations were made: 

1. Clinical examination (daily). $ 

2. Serum amylase estimations (daily). 

3. Serum calcium estimatiom on the first, third, 
fifth and seventh days of the illness and continued 
thereafter only if a marked changé had been en- 
countered. : 

4. Serum methaemalbumin estimation on * the 
second or third day of the illness. 

5. Serial daily estimations of haemoglobin, packed 
cell volume and white blood count. 

These data were recorded on a standard sheet 
issued with each batch of Trasylol. 


Assessment of the severity of the illness 
The criteria of assessment of the severity of the illness 
were as follows: 

1. The patient survived or died. 

2. Complications did or did not develop. 

3. Methaemalbumin present or absent. 

4. Serum calcium level depressed below 7:6 mg/ 
100 ml or no such fall. 

5. Duration of the paralytic ileus in days as judged 
by the passage of flatus or the time of the first bowel 
movement, whichever occurred first. 

On these criteria the severity of the patient's 1lIness 
was assessed as: 

1. Mild: Symptoms and signs clearing rapidly, with 
paralytic ileus resolving in less than 3 days. Methaem- 
albumin negative. No complications. No fall in the 
serum calcium. 

2. Moderate: Paralytic ileus of 4—5 days' duration 
or methaemalbumin positive, but no complications 
and no fall in the serum calcium. 

3. Severe: The presence of complications or a pro- 
found fall in the serum calcium or paralytic ilgus of 
more than 5 days' duration. 

4. The patient died. 

At the conclusion of the illness if the aetiological 
basis of the episode of pancreatitis bad not already 
been elucidated—for instance, at laparotomy—then 
this aspect of the patient's condition was investigated 
during the convalescent period. 


Results 

Between 1967 and 1972, 105 cases fulfilled the neces- 
sary criteria for admission to the trial and they were 
managed strictly according to the protocol as set out. 
A. partial analysis of cases was performed after 49 
patients had been treated. No statistically significant 
difference was found between the two groups but a 
trend did emerge in favour of group A. The trial was 
therefore continued but the clinicians responsible for 
the care of the patients were not allowed to know 
whether or not the statistician controling the trial 
had reversed the contents of the ampoules A and B. 
When 100 cases had been treated the data were again 


collected. At this stage it was revealed that a reversal 
of A and B had not been effected at the halfway point, 
so that the contents of the ampoules had remained the 
same throughout the trial. Furthermore, it now 
appedred that’ there was a significant difference 
between the two groups and the trial was therefore 
concluded. 
" There were 53 patients treated with Trasylol A and 
52 patients who received Trasylol B. The case his- 
tories were analysed, together with the laboratory 
data. The two groups were comparable for age, 
apparent severity of onset (Table I) and time lag 
een the onset of symptoms and the administration 
of the Trasylol. The mortality patterns for the different 
centres contributing to the trial were also similar. The 
course of the illness in each patient was registered 
according to the criteria already defined. The results 
of this analysis are set out in Table II. These figures 
were then submitted to statistical analysis, making 
allowance for age and time between onset of the 
disease and administration of the drug. When deaths 
were compared with the mild, moderate and severe 
cases taken together the two groups were significantly 
different (y? = 4-675, d.f. 2 1, P<0-05). When the 
mild and moderate cases were compared with the 
severe and fatal cases there appeared to be a difference, 
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but this did not quite reach a significant degree of 
probability (x? = 3:464, d.f. = 1, 0-05 < P < 0-10). 

At this stage the code of the trial was ‘broken’ and 
this revealed that ampoule A contained active 
Trasylol while ampoule B contained the blank control 
substance. It would therefore appear from this trial 
that Trasylol leads to a reduction in the overall mor- 
tality of acute pancreatitis, which is significant at the 
5 per cent level. Because the number of deaths was 
reduced the spectrum of the disease as a whole was 
altered (Fig. 1). There were also fewer severe cases in 
the treated group, with a consequent increase in the 
moderate and particularly the milder forms of the 
disease. 


Table I: SEVERITY OF ONSET OF ACUTE 
PANCREATITIS 








Group A Group B 
Grade No. Died No Died 
I 2 3 1 
II 25 2 30 6 
III 25 2 17 5 
IV 1 2 1 
Table II: RESULTS OF TRASYLOL TRIAL 
Group A Group B 
Course of illness No. % No. Ve 
Mild 30 56-6 22 42-3 
Moderate 13 24-5 9 17 3 
Severe 6 11:3 8 154 
Died 4 T5 13 250 
Total 53 52 





Table III: EFFECT OF AGE ON MORTALITY 


Group A Group B 

Deaths/total Deaths/total 
Age (yr) no. y^ no. y^ 
0-39 0/7 0-0 1/5 20-0 
40—49 1/8 12:5 0/11 00 
50-59 1/9 11:1 3/8 37.5 
60—69 1/14 71 5/14 35-7 
70-- 1/15 6-7 4/14 28-6 

Table IV: TIME FROM ONSET OF ACUTE 

PANCREATITIS TO START OF TREATMENT 
Age (yr) Time (hr) No. Deaths pA 
Under 50 <24 6 0 0-0 
24 9 1 1I:1 
Over 50 « 24 29 2 6-9 
24 9 1 11 1 





Table V: SEVERITY OF ONSET OF ACUTE 
PANCREATITIS IN RELATION TO EVENTUAL 
CLINICAL COURSE 





Onset Course 
Grade Total Mild Moderate Severe Died 
I 12 6 1 3 2 
II 73 38 14 12 9 
III 31 11 9 4 7 
IV 12 4 2 3 ? 
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How important is age? It is well recognized that 
the mortality of acute pancreatitis rises with advancing 
age (Trapnell, 1966). The patients in group B, who 
received only standard treatment, conformed to this 
pattern (Table IIT), for analysis shows that there was 
a significant increase in mortality in those over the 
age of 50 years (exact P = 0-0352—Fisher's exact 
probability test). In contrast, in group A there was 
no such increase (exact P — 0:684). When patients over 
50 years in groups À and B were compared there was 
a highly significant difference (exact P — 0-0068). 
From these findings we conclude that in this trial 
Trasylol minimized the usual effect of age on mortality. 

The effect of the time between the onset of the 
disease and the start of treatment on mortality was 
examined in group À; the numbers involved were 
therefore small. With 4 deaths it is not possible to 
draw any conclusion, but the findings are set out in 
Table IV. 


Discussion 

Before the general and specific aspects of this trial of 
Trasylol are discussed it is necessary that consideration 
should be given to the unpredictable clinical course 
which may be followed by patients with acute pan- 
creatitis. Although this aspect of the condition is 
notorious it seems to have received far too little atten- 
tion, particularly in the context of the assessment of 
different forms of treatment. In many published papers 
evaluation of the effect of this or other drugs has 
been based solely on clinical impressions. During the 
past 10 years one of us (J. E. T.) has had the oppor- 
tunity of treating 128 patients with primary acute 
pancreatitis personally. The apparent severity of onset 
of each of these cases was assessed on their admission 
to hospital on purely clinical grounds and they were 
divided into four grades exactly as in the present 
protocol. The patients were then observed through 
their hospital course, and at the end of their stay a 
further assessment was made, on criteria which were 
similar to those used in the present trial, as to whether 
the illness eventually followed a mild, moderate or 
severe course or whether the patient died. The results 
of this analysis are shown in Table V. From the evi- 
dence of this experience it has become clear that the 
initial estimate of a patient's condition does not give 
any definite guidance as to the immediate prognosis 
in an individual case. Infactthemajority of thepatients 
who appeared to have a mild attack of pancreatitis 
(grades I and II) tended to follow a reasonably mild 
course. The ones that were more severe tended to 
develop more complications and had a higher mor- 
tality. It must be noted, however, when consideration 
is given to individual cases, that of the 12 patients 
who presented only with pain and minimal tenderness 
and without shock and vomiting (grade D, 3 were 
extremely ill and 2 died. In contrast, of the patients 
who were admitted with severe profound collapse and 
extreme pain (grade 4), 4 were symptom-free within 
48 hours, 2 followed a moderate course, 3 were ill 
for.a prolonged period, and only 3 of this apparently 
severe group died. 
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These findings can be summarized by stating that 
the course of acute pancreatitis is predictable in the 
majority of cases, but in a minority an unexpected 
deterioration or rapid improvement in the patient's 
condition can occur, not only without warning "but 
also as an apparent contradiction of the original 
assessment of the patient's state. In particuldr it was 
frequently noted that severe and most distressing pain 
can disappear dramatically. It ieimmediately obvious 
that this aspect needs to be stressed in our present. 
discussion, because there is a real danger that an 
improvement in a patient’s condition may be a 
buted to some form of treatment when in fact f 3 
part of the natural history of the illness. 

The evaluation of Trasylol or any other drug used 
in the treatment of acute pancreatitis must therefore 
be based on some form of trial which is both properly 
designed and prospective, with strict comparison of 
uniform groups of patients and with objectivemeasure- 
ments of the progress of the ilIness. Few reports in the 
medical literature conform to these standards of 
assessment. A great deal of material has been pub- 
lished, ranging from short series of personal cases 
and impressions to the larger sequential groups from 
a single hospital and the very large poly-clinic col- 
lected series. In the majority of these reports, however, 
the conclusions reached have been based fundament- 
ally on the clinical impressions of the attending 
physician who, in many of these cases, was aware that 
his patient was receiving Trasylol. These data have 
been taken and have been analysed in a variety of 
ways, but however these figures are treated statistically 
they cannot be transformed into anything very mean- 
ingful as a clinical evaluation. If stringent criteria are 
to be applied—and they must be—then the same 
criticism must be applied to reports based on analyses 
of cases collected from the literature (Grozinger, 
1968). It therefore follows that the value of Trasylol 
has neither been proved ror disproved on the basis of 
clinical reports so far. 

Before the results of the present trial are considered 
it is therefore important that the protocol should be 
discussed. 


1. Material used 

In any disease that is so diverse it would seem to be 
essential that the material to be incorporated should! 
be as uniform as possible. Cases admitted to the 
trial were therefore limited to patients with either 
gallstone or idiopathic pancreatitis, because it has 
been shown that such cases have a comparable 
natural history and mortality for the acute illness 
(Trapnell, 1966). In particular, patients with recurrent 
acute pancreatitis were excluded, because this tends 
to be a much milder illness with a mortality of less 
than 1 per cent. Pancreatitis associated with mumps, 
with its low mortality, and steroid and postoperative 
pancreatitis, with their high mortalities, were also 
excluded, as were patients with alcoholic pancreatitis. 

These stringent limitations were imposed and are con- 

sidered by us to be essential in order that the Case 
material might be restricted so as to provide as fa» 


as possible a group with a uniform pathological 
pattern. 

The diagnostic criteria were also strictly applied. 
While it is possible that some other acute abdominal 
conditions may on occasions present with a gross 
elevation of the serum amylase and so might be in- 
cluded 4n this trial, the true diagnosis will become 
apparent with the passage of time and such cases will 
therefore ultimately «be excluded. There were in fact 
.two such instances, one in Bristol and the other in 
Bournemouth, ‘where a patient presented as an acute 

ominal emergency with a serum amylase well in 
extess of 1000 Somogyi units. In each instance the 
Trasylol régime was commenced but it soon became 
apparent that a mesenteric vascular accident was pre- 
sent in one case and the other patient had a strangu- 
lating intestinal obstruction. 


2. Other treatment 

This uniform group of cases must obviously also have 
a uniform general management and it was our prac- 
tice to give intravenous fluids sufficient to correct the 
central venous pressure and to institute nasogastric 
suction except in the very few patients who were not 
vomiting, and each patient also received a standard 
course of antispasmodics and antibiotics. Tbese two 
latter drugs were given not because they were con- 
sidered to be beneficial but in order to satisfy the 
consultants who had kindly agreed that their cases 
should be included. Our records show that there were 
10 cases in group A and 8 cases in group B who re- 
quired a laparotomy during the acute stages of their 
illness but this was not regarded as significant in the 
overall assessment of the results, as operation per se 
does not influence mortality (Trapnell, 1972). 

This uniform clinical material received a uniform 
general management and was divided into two groups 
on random selection and patients received either 
Trasylol A or Trasylol B. Tables I and II reveal that 
the randomization produced a satisfactory compar- 
ability of the two groups in respect of age and severity 
of onset. 


3. The criteria of assessment of progress 
Various parameters have been suggested in the past 
to assess the severity or progress of an attack of acute 
pancreatitis. It is still widely accepted that the pattern 
of serum amylase levels is in some way related to the 
severity or the course of the acute illness. It is some- 
times implied, for instance, that a patient with a serum 
amylase level of 2000 Somogyi units is twice as ill as 
the patient with a serum amylase of 1000 units. 
However, there are no grounds for this view. Our own 
studies (Trapnell, 1966) have confirmed that the 
magnitude of the rise in serum amylase, important 
as it is diagnostically, is no index of the severity of the 
illness, and that the rate of fall is no guide to the 
speed of resolution. The serum lipase and urinary 
enzymes are subject to the same limitations. 

Pain is t&e main symptom of acute pancreatitis and 
it is not surprising that this has been used as a 
parametes for measuring the severity of the illness. 
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However, we have found that this is unsatisfactory, 
for it is variable and subjective. It tends to disappear 
in 3-4 days in most patients, even when compli- 
cations develop, and in addition it can diminish 
quite suddenly, irrespective of any treatment. 

It is therefore suggested that both this symptom 

and the enzyme level must be firmly deleted from the 
list of acceptable criteria and that the assessment 
should be based upon factors which are objective and 
exact. Either they must be measurable, as in the 
case of the serum calcium level or the duration of the 
paralytic ileus, or they must be present or absent, such 
as methaemalbumin estimation or the development 
of complications, so that there is little room for ob- 
server variation. In some previous reports an evalua- 
tion of the effects of Trasylol has been based on 
whether, in the clinician’s opinion, the patient's illness 
was modified or remained unchanged by the admini- 
stration of the drug. This method of assessment did 
not appeal to us when we were planning this trial, for 
once again clinical impression is introduced. From 
the combination of the criteria just outlined we con- 
structed a scheme so that we could assess our patient's 
illness as mild, moderate or severe. This assessment 
was made at the conclusion of the hospital stay and 
thus provided a basis for an objective comparison of 
cases. 
The most serious feature of acute pancreatitis 1s its 
high mortality. In Great Britain this still stands at 
20-26 per cent (Pollock, 1959; Trapnell, 1972). The 
present study has shown that our untreated group B 
conformed to this figure but that when Trasylol was 
given the death rate was reduced to a significant 
extent. Trasylol can therefore now be regarded as a 
drug which is both effective and beneficial in the 
treatment of acute pancreatitis. It should be stressed, 
however, that Trasylol is no panacea, for the mortality 
was not completely abolished, but it was considerably 
modified. In particular, it is interesting that the effect 
of increasing age in this condition was largely abolished 
when the drug was used. Unfortunately there were 
not sufficient cases for the effect of delay in instituting 
treatment to be assessed. On theoretical grounds and 
from experimental work (Grozinger et al, 1965; 
Haberland and Matis, 1967) it would appear that a 
delay in giving Trasylol reduces its effectiveness, so 
that obviously the sooner it is given the better, but 
on the evidence of our figures as available it is clearly 
right to prescribe this treatment in any acute case. 
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Differential free fatty acid response to heparin 


in diabetics 


KENNETH J. PRINTEN, STEPHEN C. PAULK, DAVID LIEBSCHUTZ AND 


EDWARD E. MASON* 


SUMMARY 

Dieterious effects of elevated free fatty acids have been 
demonstrated in both diabetic and non-diabetic patients. 
Recent studies have shown drastic and prolonged ele- 
vations of free fatty acids following heparin injection in 
postoperative diabetic patients. This study demonstrated 
no significant difference in response of two groups of 
preoperative diabetics maintained on either insulin or 
oral hypoglycaemic agents, but it has revealed that indi- 
vidual diabetics who respond to heparin with a massive 
elevation of free fatty acids can be easily identified with 
a simple preoperative injection of 5000 units of intra- 
venous heparin. 


PATTERNS of lipid metabolism in diabetics have not 
been fully elucidated. However, heparin has been 
known to affect lipid metabolism since the experi- 
mental work of Hahn in 1943. As the standard treat- 
ment for the thrombo-embolic phenomenon, heparin 
deserves special attention with respect to its effects on 
the lipid metabolism of the diabetic surgical patient. 
Kongtahworn et al. (1973) demonstrated a potentially 
toxic rise of plasma free fatty acids in response to a 
single intravenous dose of heparin in a randomly 
selected group of postoperative diabetic patients. In 
the current study we have attempted to differentiate 
the plasma free fatty acid response to an intravenous 
heparin injection in non-surgical diabetic patients 
maintained on either insulin or oral hypoglycaemic 
agents. 


Matertals and methods 

Two groups of 10 well-controlled diabetic patients 
formed the experimental basis of the study. One group 
consisted of patients maintained on a variety of oral 
hypoglycaemic agents, while the second group con- 
sisted of diabetic patients who required doses of NPH 
insulin varying from standard doses of either Orinase 
or Diabinese, 20—90 units, to maintain adequate con- 
trol. All the patients were fasted overnight and studied 
before breakfast and insulin or oral agent adminis- 
tration. None of the patients had recently undergone 
opération or was suffering from an associated infec- 
tious disease or febrile episode. 

Control samples of serum were taken for estimation 
of the free fatty acids, glucose and partial thrombo- 
plastin time before the start of the test. Five thousand 
units of heparin were then injected intravenously. Two 
serum samples were taken for free fatty acid and 
glücose determinations at intervals of 15, 30, 60 and 
90 minutes following heparin injection. Thg partial 


thromboplastin time was measured 30 minutes follow- 
ing heparin injection. 

Free fatty acid determinations were made according 
to the Trout modification of the Dole method, and 
glucose determinations according to the Somogyi- 
Nelson method. 


Results 

The free fatty acid levels of both groups of diabetics 
are shown in Table I and do not demonstrate statistical 
differences at any of the time intervals studied. Both 
groups show elevations of the free fatty acids above 
the usually accepted toxic level of 1-1 mEq/l (Fig. 1). 
However, there is a disparity in conformance to the 
median values within the two groups which is shown 
graphically in Fig. 2. The partial thromboplastin 
times were within the therapeutic range of twice 
normal at all the time intervals studied. 


Discussion 

The deleterious effects of elevated free fatty acid levels 
have been elucidated over the past few decades. 
Connor et al. (1963) demonstrated beyond question 
that elevated plasma free fatty acid levels can cause 
massive pulmonary emboli. Mason et al. (1971) have 
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Fig. 1. Free fatty acid (FFA) response of diabetics on insulin 
and oral hypoglycaemic agents to one intravenous dose of 
50 mg of heparin. There 18 no significant difference in free fatty 
acid levels at any of the ttme intervals measured. 
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Table I: FREE FATTY ACID (FFA) RESPONSE TO HEPARIN IN DIABETIC PATIENTS : 


Treatment type Average age (yr) 


Oral agents 69 478+109 
Insulin 63 439+101 
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Fig. 2. Extremes of variation in the free fatty ac d (FFA) 
response to a single intravenous dose of 50 mg of heparin 
in the insulin and oral hypoglycaemic agent groups. 


shown a decrease in thrombus formation time in non- 
diabetic patients with elevated plasma free fatty acids. 
Following the experimental work of Severeid et al. 
(1969), which demonstraied that free fatty acids could 
cause cardiac arrhythmias and decreased myocardial 
contractility, Aronow et al. (1971) showed a positive 
correlation between elevated free fatty acid levels and 
acute myocardial infarction in diabetic patients. 
More recently, Kongtahworn et al. (1973) demon- 
strated a significant uniformly sustained potentially 
toxic elevation of plasma free fatty acids in post- 
operative diabetic patients in response to a single 
intravenous dose of 5000 units of heparin. However, 


FFA response before heparin (mEq/l) 
Mean+S.E. 


FFA response after heparin (mEq/l) : 
Mean 4- S.E. 


15 min 30 min 60 min 90 min 
1166+170 12174185 10074153 674-115 
1075+105 10544105 848494  645+103 


the question whether all diabetics respond to heparih 
in this manner remained unanswered. 

This study indicates that diabetics as a group react, 
similarly to a standard ifftravenous dose of heparin 
regardless of the chemical severity of their disease. 
However, relatively normal free fatty acid respowfes 
were observed in 3 per cent of both the insulin and 
the oral hypoglycaemic agent groups. While the 
mechanism for this difference in response of similar 
patients is unclear, the type of response in any patient 
can be demonstrated by the simple expedient of a 
50-mg i.v. dose of heparin (Fig. 2). Since the diabetic 
patient is already at risk from significant elevations 
of free fatty acids, diabetics with an exaggerated free 
fatty acid response can be easily identified in this 
way so that proper precautions can be taken to control 
the free fatty acid levels should heparin be required 
in their treatment. 
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Gastric mucosal pH 
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SUMMARY : 

During routine studies of oesophageal motility the 
` lowest pH recorded from th8 stomach has been measured 
by a stomach electrode on 263 separate occasions. 
"he mean pH of 117 male patients with duodenal 
ulceration was 1:3 0-3 (mean X 1 standard deviation), 
and this was lower than in 17 patients with a gastric 
ulcer (I-7 X: 0:3) and 19 with a hiatal hernia (1:6 + 0-4). 
Patients with a gastric ulcer had a lower pH than those 
with gastric carcinoma (2:3 + 0-9). 

The lowest pH of duodenal ulcer patients was 
changed by truncal vagotomy (37 patients) to 1-31 0-8 
and by a Polya partial gastrectomy (25 patients) to 
F EIS: 

If a stomal ulcer was present after a partial gastrec- 
tomy the pH was 1:1 and this changed to above 1:9 after 
vagotomy. 


MOST studies of gastric secretion bave been concerned 
with the collection of gastric juice through a naso- 
gastric tube, but these may be inaccurate owing to 
incomplete aspiration, loss through the pylorus, the 
addition of bile refluxed from the duodenum and 
swallowed saliva, which have been accounted for 
with various degrees of efficiency. This paper describes 
the direct measurement of the lowest gastric pH by a 
small pH electrode as it is withdrawn from the 
stomach into the oesophagus. Over 200 patients have 
been studied and in many instances the pH has been 
measured both before and after operations for duo- 
denal ulceration. These pH values obtained by direct 
measurement have been compared with the results of 
pentagastrin tests. 


Materials and methods 

Intragastric mucosal pH was measured routinely 
during the course of oesophageal manometry in 263 
separate studies. The pressure recording unit con- 
sisted of three small water-filled polythene tubes (in- 
ternal diameter 1:12 mm). Two had side openings and 
the third was covered by a 0-5-cm diameter rubber 
balloon tied over its end. A pH stomach electrode 
(Pye 240 E07) was attached to the units at a known 
distance from the balloon. The patient's left middle 
finger was placed into a beaker full of a supersaturated 
KCI solution, which also contained a glass reference 
electrode (Pye 405 E07). Both electrodes were attached 
to a Pye model 79 pH-meter whose output was 
monitored continuously on ultraviolet sensitive paper 
using an SE 2005 6-channel UV recorder. Calibration 
of the stomach electrode was performed by compari- 
son with buffer solutions of pH 1-0, 1-5 and 2-0. The 
pressure recording units were passed through the 
mouth and swallowed into the stomach before being 
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pulled out slowly at 0-5-cm intervals. At least two 
pressure studies of the gastro-oesophageal junction 
were recorded from each patient during which a pH 
profile was obtained as the stomach electrode was 
withdrawn. The lowest pH of two consecutive pull- 
through studies was recorded and termed the ‘gastric 
mucosal pH’. There is no direct evidence that this 
actually represents the H+ concentration at the epi- 
thelial surface, but the term is used in contradistinc- 
tion to ‘intragastric pH’ which is the result of acid 
secretion, bile reflux and swallowed saliva. 

The patients underwent oesophageal motility tests 
either as a diagnostic routine or for research purposes 
connected with study of the gastro-oesophageal 
sphincter in peptic ulceration. The details of the group 
are given in Table I. Some patients who had an opera- 
tion for duodenal ulceration were studied both pre- 
operatively and then 6-12 months after surgery. 

Pentagastrin studies were performed using similar 
techniques as described by Baron (1970) with a dose 
of 6 ug/kg given subcutaneously. 


Table I: LOWEST INTRAGASTRIC MUCOSAL pH 





Group No. of cases (mean pH 1 s.d.) 
Duodenal ulcer (males) 117 1-3+03 
Duodenal ulcer (females) 4 2°1+0°6 
Gastric ulcer 17 1 740-3 
Hiatal hernia 19 1:6 0-4 
Carcinoma of stomach 8 2°340-9 
Postvagotomy 37 1-9+0-8 
Partial gastrectomy 25 3-2+1°8 
Achalasia, diffuse spasm, 36 2:2-4-1:2 

scleroderma, neuro- 
logical diseases 
Total 263 
Results 


The largest single group consisted of male patients 
with a radiologically proved duodenal ulcer in whom 
the mean value was pH 1:3 (Table I). The values for 
female patients with a similar condition were highe 
but the group was too small to allow valid compari- 
sons to be made for sex differences. The majority of 
patients in the last group of Table I had no indigestion 
or symptoms of hyperacidity and so could be con- 
sidered normal from this point of view. No values 
were obtained from so-called ‘normal’ people and 
therefore comparisons have been made between the 
different pathological groups themselves. 


Comparisons between groups 
1. Male patients with duodenal ulcer were found to 
have a significantly lower pH than the other groups 


* Consultant Surgeon, The London Hospital. * 


m 


Richard J. Earlam 


Vagotomy and Polya partial Vagotomy for stomal 
70 drainage gastrectomy ulcer 
60 
50 
40 
30 
20 
10 
Pre Post Pre Post Pre Post 
a b C 


Fig. 1. a, The difference in pH before (1-440 3, n=18}) and 
after (1 7--0-4, n—18) a truncal vagotomy and drainage 
operation (P « 0-01). 

b, The difference in pH before (1:24- 0-2, n—10) and after 

(4 54-1:3; n 10) a Polya partial gastrectomy (P « 0:001). 

c, The effect of a vagotomy on the pH of the gastric remnant 
in 2 patients with a stomal ulcer. 


using Student's ¢ test. Compared with the gastric 
ulcer or hiatal hernia group the significance level was 
P<0-01, and with the heterogeneous last group 
P « 0-001 (Table I). 

2. Patients with gastric ulcer had a lower pH than 
those who had carcinoma of the stomach (P « 0:01). 

3. There was a significant difference by Student's 
t test (P « 0:01) in the 37 patients studied after vago- 
tomy (pH 1:9 X 0-8) compared with the duodenal ulcer 
group (pH 1:33 0-3). Values were obtained from the 
same patient both before and after a vagotomy and 
drainage operation in 18 instances (Fig. la) and the 
postoperative value was also higher using the paired 
t test (P « 0-01). 

4. The group of 25 patients studied after partial 
gastrectomy (pH 3:2 + 1-8) had a higher pH value than 
those with duodenal ulcer (pH 1:3 0:3; P « 0:001). 
Pre- and postoperative values were compared in 10 
patients (paired ¢ test) and were found to be signifi- 
cantly higher after partial gastrectomy (P « 0-001; 
Fig. 1b). 


Comparison of mucosal pH with pentagastrin study 
Table IJ shows the correlation coefficients between the 
lowest intragastric mucosal pH values in duodenal 
ulcer patients obtained by a stomach electrode and 
the maximal acid output (MAO) and peak acid output 
(PAO) after pentagastrin, as well as the lowest pH 
value of all the 15-minute samples ın the pentagastrin 
tests. There is good correlation between MAO and 
PAO but lack of correlation between MAO and intra- 
gastric muscosal pH (Fig. 2). 


Stomal ulcer 

Two patients with a stomal ulcer (Fig. 1c) following a 
Polya partial gastrectomy had a maximal acid output 
after*pentagastrin of 1-0 and 8:0 mEq, suggesting that 
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Table II: CORRELATION COEFFICIENTS (r) OF *' 
PARAMETERS OBTAINED FROM 94 MALE 


DUODENAL ULCER PATIENTS . 
Intragastric , Lowest pH of 
mucosal pH MAO -PAO gastric Juice 

Intragastric - 013 021 007 ' 

mucosal pH 

MAO 0 13 — 0 86* (21 

PAO 0-21 0 86* — 0 17 . 

Lowest pH of 0 07 021 021 — 

gastric juice ° 


* Statistically significant (P «90-001). 
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they were unlikely to be secreting excess acid from 
their gastric remnants. However, in both of these 
patients the intragastric mucosal pH was 1:1. This 
changed to 1-9 and 3:5 respectively after truncal 
vagotomy alone without further reduction in the size 
of their stomach. 


Discussion 

Direct measurement of the gastric mucosal pH by an 
electrode has been made previously for two reasons. 
Wastell(1972)useda pH probeto delineate the junction 
between the antrum and body of the stomach per- 
operatively prior to an antrectomy. Grassi also used 
a pH probe during operations (Grassi and Orecchia, 
1969), but to assess the completeness of a selective 
vagotomy (Grassi et al., 1971a, b, c) because he was 
not satisfied with Burge's test based on intragastric 
pressure changes (Burge and Vane, 1958). Grassi's 
present technique is to perform a selective vagotomy, 
do a gastrostomy, clean the mucosa and then measure 
the mucosal pH throughout the fundus and body 
during continuous perfusion of pentagastrin to stimu- 
Jate acid secretion (Grassi, 1971). After a successful 
selective vagotomy the pH changed to between 4-5 and 
7-0 whereas it changed only to between 2-0 and 5-5 
after an antrectomy alone. If a selective vagotomy was 
added to the antrectomy the pH became 7-0-7-5 
(Grassi et al., 1971a). Grassi hasdonelong-termstudies 
with insulin testing to confirm that the peroperative pH 
probe test 1s a reliable indicator of a complete vago- 
tomy (Grassi, 1971). A further paper described how a 
selective vagotomy alone was only effective in pro- 
ducing a complete vagotomy as indicated by this test 
in 42 per cent of patients, but if the vagotomy was 
extended further to include the antrum as well as the 
body 90 per cent of cases had a complete vagotomy 
(Hedenstedt and Grassi, 1971). Since the discovery 
that the pH in some patients did not alter sufficiently 
after a selective vagotomy had previously caused 
Grassi to add an antrectomy (Grassi et al., 1971a), it 
is likely that in spite of a complete selective vagotomy 
there is a group of patients who need either an antrec- 
tomy or a vagotomy extended to include the antrum 
to change the pH of the fundus and body. 

The present study confirmed the sharp change in 
pH at the junction of the antrum in many instances. 
It also confirmed the difference in pH of the fundus 
both after a truncal vagotomy and a partial gastrec- 
tomy. In view of Grassi’s finding that there may bg a 


patchy distribution of pH values caused by intact 
fbres the present blind method of testing for the 
lowest mucosal pH has limitations. No conclusions 
as to the completeness of a vagotomy can be drawn 
from the group of 37 postvagotomy patients since no 
insulin tests have been performed. It is an impression 
that noerecurrent symptoms or heartburn occurred 
When the postoperative pH was greater than 1:6, but 
on the other hand, seme patients were symptom-free 
With a pH below 1-5. 

The group òf 117 males with a radiologically 
proved duodenal ulcer had a pH that was significantly 
lo*wer than that ın the other groups. Grassi also found 
a low pH in duodenal ulcer and gave a range of 0-8- 
1-9 (Grassi et al., 1971a). Since a pH of 1:0 represents 
the H* concentration of 0:1 N hydrochloric acid in 
the stomach it is possible that the figure of 0:8 in 
Grassi's paper represents too low a reading because 
of technical reasons involved in recording low pH 
values, and does not in fact indicate a stronger acid 
solution. In this paper the lowest pH of two con- 
secutive pull-through studies was recorded, but often 
one or other recording gave a higher figure. After 
vagotomy the pH usually rises, and although this is 
true for the group as a whole it is not so for each 
individual. In Fig. la there are 7 patients who had a 
rise'in pH after a vagotomy but it will be seen that 
preoperatively the pH was higher than 1:6. It is possible 
that the values for these 7 patients are wrong because 
of the patchy distribution noted by Grassi, in which 
cage the addition of a third pull-through study might 
make the test more reliable. 

The lack of complete discrimination between a 
duodenal ulcer patient and normal by measuring the 
lowest intragastric pH is not surprising in the light 
of the results of pentagastrin studies. Baron (1970) 
has suggested that duodenal ulceration is almost 
completely unknown when the MAO is less than 
12 mEgq/hour, that at least one-third of patients with 
duodenal ulceration have a normal MAO and that 
one-third are hypersecretors. The results of a penta- 
gastrin test cannot be used to diagnose a duodenal 
ulcer, although they can be used in a negative fashion 
to indicate that when secretion is low an ulcer is un- 
likely to be present. In this study there were radio- 
logically proved duodenal ulcers both when the MAO 
was less than 12 mEag/hour and when the pH was 
greater than 1:6. The same absence of complete 
discrimination for the diagnosis of duodenal ulcera- 
tion is found both with the pentagastrin test and 
with measurement of the lowest gastricmucosal pH. 

There is, however, one definite use for measuring 
the lowest intragastric pH and that is after a Polya 
gastrectomy when there are either recurrent symptoms 
or a stomal ulcer and when the pentagastrin test 
indicates that little acid is being produced. The lowest 
mean intragastric pH recorded in the group of 25 
patients after a partial gastrectomy was 3:24 1:8. 
There were only 4 patients with a pH below 1:5 of 
whom 3 haé stomal ulcers proved endoscopically and 
1 Had recurrent symptoms which were not fully investi- 
gated. Twa of the stomal ulcer patients were, treated 
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Fig. 2. The lack of correlation between MAO (32:54-13-1; 
n —95) and gastric mucosal pH (1 3+0-3; m=95). This figure 
demonstrates how many values lie outside the confidence 
limit of 1 s.d. from the mean. 


by surgery, and it will be seen from Fig. 1c that when 
the gastric mucosal pH is less than 1:6 (the upper 
limit of the duodenal ulcer range) after a Polya 
gastrectomy it changes after a truncal vagotomy 
(Fig. 1c). In these 2 patients the MAO was 1-0 and 
8-0 mEg/hour. Baron (1970) stated that ‘although a 
recurrent ulcer is extremely rare with an MAO less 
than 1 mEg/hour, there is no lower limit of MAO or 
PAO (except zero) below which a recurrent ulcer can 
be excluded’. The pentagastrin test after a Polya 
gastrectomy would not seem to be very valuable for 
diagnosing whether a stomal ulcer is present or not. 
Although the final diagnosis of a stomal ulcer must stil! 
depend on radiology or endoscopy, a low mucosal pH 
may indicate patients who have or who are going to 
develop a stomal ulcer. If further experience confirms 
healing of the ulcer with the relatively simple operation 
of vagotomy in patients with a low gastric mucosal pH ' 
it would constitute an advance because the operation 
is simpler and safer than refashioning an anastomosis 
and a further gastric resection. 
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Total body water and total exchangeable sodium 
in patients after ileorectal anastomosis 


G.L. HILL, J. McK. WATTS, A. ISELI, A. M. CLARKE AND 


E. S.R. HUGHES* 


SUMMARY 

Tówal body water and total exchangeable sodium were 
measured in 29 patients who had undergone subtotal 
colectomy with ileorectal anastomosis for chronic ulcer- 
ative colitis more than | year previously and in a control 
group of 28 normal persons. Significant. dehydration 
and sodium depletion in the patients were not demon- 
strated when compared with the controls. These findings 
are in contrast to the dehydration and sodium depletion 
previously demonstrated in ileostomy patients. Faecal 
loss of sodium in patients with ileorectal anastomosis 
was found to be less than in patients with ileostomies. 
The findings suggest that ileorectal anastomosis carries 
less risk of long-term fluid and electrolyte depletion 
than ileostomy. 


A TOTAL proctocolectomy and a permanent ileostomy 
are usually performed for patients requiring surgery 
for ulcerative colitis. Although most patients who have 
an ileostomy are restored to a very satisfactory state 
of health, chronic dehydration and sodium depletion 
can be demonstrated (Clarke et al., 1967). 

The operation of subtotal excision of the large 
bowel, conservation of the rectum and ileorectal 
anastomosis is the alternative to proctocolectomy and 
ileostomy and this operation has been forcefully advo- 
cated by some (Aylett, 1971). 

Although we have shown that nearly two-thirds of 
patients who have ileorectal anastomosis have a com- 
pletely satisfactory result and that only a few have 
any clinical evidence of chronic dehydration and salt 
depletion (Watts and Hughes, 1970), this has not yet 
been confirmed by direct studies of body composition, 

We have therefore measured total body water and 
total exchangeable sodium in a group of patients with 
established ileorectal anastomoses who were other- 
wise well, and we have compared our findings with 
similar measurements made on a group of healthy 
control subjects without intestinal symptoms. 


Materials and methods 

Twenty-nine patients with established ileorectal anas- 
tomoses and a control group of 28 hospital employees 
and students were investigated as outpatients. All the 
patients had undergone subtotal colectomy and ileo- 
rectal anastomosis more than | year previously for 
chronic ulcerative colitis. The investigation of each 
group was during a 3-week period in Melbourne 
during the Gutumn of 1972 in very similar climatic 
conditions to our previous study (Clarke et al., 1967). 
No attempt was made to match the patients agcurately 


with the controls, but the two groups were comparable 
(Table I). The patients were on the average slightly 
larger, but this difference was not significant. 

Total exchangeable sodium was measured by the 
method described by Veall and Vetter (1958) using 
the isotope “Na. The estimation of total body water 
was based on a 3-hour equilibration period after an 
oral dose of tritiated water. During the investigation 
diet and daily routine, apart from two attendances at 
visit the patients and the controls were weighed and 
measured and were given a dose of approximately 
25 uCi “Na in physiological saline by mouth. The 
next day, 21 hours after the beginning of the investi- 
gation, an oral dose of about 500 uC) of tritiated 
water in physiological saline was given. At 24 hours 
40 ml of venous blood were collected, together with 
the 24-hour specimens of urine and faeces, The blood 
was allowed to clot and the serum was separated. 


Table I: DETAILS OF THE PRESENT SERIES 
Patients Contr o is 


Sex 14M DF 
Age (vr - s.d.) BL ghee ER: 
(range 21-74) (range 22-651 
(range 46-5-98) (range 44-5-82- 71 
72:8 = 169-7 : 10-3 
(range 157.193) (range 1531-1981 


i4 M. old Fk 


42-9 113. 
Weight (kg s.d.) 


Height (cm 5 s.d.) 


The sodium space was calculated from measure- 
ments of the radioactivity of the serum, urine, faeces 
and counting standards which were made in a Packard 
auto-gamma counter, Theconcentration of sodiumiand 
potassium) in the serum, urine and faeces was deter- 
mined by an autoanalyser (Technicon S.M.A. 6/60). 
The total exchangeable sodium (Na,) was calculated 
from the formula: 

Na, (mEq) = Na-space (D x serum (Na) &6mEq/di 

The radioactivity of tritiated water in body water 
was obtained by mixing | ml of serum with 15 mi of 
phosphor solution (toluene/triton), which was counted 
in a liquid scintillation counter (Nuclear, Chicago 
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Fig. 1. Relation of total body water (TBW) to 
body weight (BW) 
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Fig. 2. Relation of total exchangeable sodium (Na,) to 
body weight. 
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Fig. 3. Relation of body water content to exchangeable sodium 
(per Ég body weight). 
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Fig. 4. Twenty-four-hour urinary volume and 24-hour urinary 
sodium excretion. Horizontal lines represent mean values for 
each group. P= significance of difference between means. 


Total body water (TBW) was then calculated from 
the formula: 


Total counts of tritium administered 


TOs Counts/l of serum water 

Results 

In Fig. 1 total body water is plotted against body 
weight for the 29 patients and 28 controls. The 
correlation coefficient (r) for the controls is 0:83 
and for the ileorectal patients 0-86. There is consider- 
able overlap between the two groups when the regres- 
sion lines of each group are fitted, and the slopes of 
the two groups are not significantly different. Also, 
the difference between their intercepts at mean weight 
for either the control group or the ileorectal group is 
not significantly different. Thus, there is no significant 
difference in the state of hydration between the 
patients and the controls. : 


Total exchangeable sodium 

Total exchangeable sodium for the ileorectal patients 
and controls is plotted against the body weight in 
Fig. 2. The correlation coefficient (r) for the patient 
group is 0-91 and for the control group 0°85. Again 
there is considerable overlap between the two groups 
and when the regression lines are fitted their slopes 
are not significantly different. The difference between 
their intercepts at mean weight for either the control 
group or the ileorectal group is also not significantly 
different. Thus, there is no significant difference in 
the total exchangeable sodium between the patients 
and controls. When body water and exchangeable 
sodium are related to body weight the correlation is 
better for the controls (r = 0:56, P 0:001) than the 
patients (r 2 0-46, P 0:1). For both the patients and 
the controls the spread is over a wide range (Fig. 3). 
Twenty-four-hour urinary volume and sodifn excretion: 
The 24-hour urinary volumes and sodium excretion 
for each group are plotted in Fig. 4. The mean urinary 
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Fig. 5. Twenty-four-hour faecal volume, faecal sodium and faecal potassium. 


volume for the control group is 1331 ml and the mean 
volume for the ileorectal group is 1118 ml. The differ- 
ence is not significant. The mean sodium output 
of the control group is 144 mEq and the mean 
sodium output for the ileorectal group is 115 mEq, 
but this difference is not significant at the 5 per cent 
level. 


Faecal volume, sodium and potassium: The results of 


measurements of 24-hour faecal volume and 24-hour 
faecal excretion of sodium and potassium in patients 
with ileorectal anastomosis in this study are shown in 
Fig. S, together with similar data obtained from ileo- 
stomy patients in our previous studies (Clarke and 
Hill, 1966; Clarke et al., 1967). 


Discussion 

Measurement of total exchangeable sodium and total 
body, water in ileorectal patients and controls revealed 
considerable variability within each group. Neverthe- 
less it was possible to demonstrate that there was no 
significant difference in the state of hydration and 
sodium balance between the patients and a control 
group. 

In this study we used tritium as a tracer for the 
estimation of total body water because analytical 
methods for tritium are simple and speedier than those 
for deuterium which we used in our previous study. 
Preliminary preparation of serum samples was not 
carried out and the results obtained by direct counting 
of the serum using the scintillation solution (toluene/ 
triton X/PPO/POPOP) were almost identical with 
results obtained using the scintillation solution (Insta- 
Gel Pakard) before and after clearing with hyamine 
hydroxide. 

The normal values for total exchangeable sodium 
that we obtained are comparable to those in our 
previous steidy, However, the values for total body 
water are higher than in our previous study, but this 
difference, was shown in both the patients,and. the 


controls and this level is not outside the 95 per cent 
confidence limits previously described (Clarke and 
Hill, 1966). 

None of the patients had significant symptoms 
attributable to dehydration or sodium depletion. No 
patient complained of chronic thirst and the serum 
sodium levels in all patients were in the normal range 

In the previous investigation of patients with well- 
established ileostomies (Clarke et al., 1967) an average 
deficit of 7 per cent exchangeable sodium and 11 per 
cent body water was shown. The present study shows 
that deficits of this magnitude are not present in this 
group of patients with ileorectal anastomoses. 

These findings require confirmation by other studies 
involving direct measurement of body sodium and 
water in such patients, but the results of this study are 
in keeping with data on urinary and faecal excretion 
of these substances, and suggest that ileorecta! anasto- 
mosis patients are less prone to water and sodium 
depletion than ileostomy patients. 

In the present study the average daily deficit in 
urine volume (213 ml) and urine sodium excretion 
(29 mEq) in ileorectal patients compared with the 
controls was not statistically significant. In our 
previous ileostomy study (Clarke et al., 1967) the renal 
conservation of water and sodium was significant. 
Furthermore in a recent study (Singer et al.. 1973) 
where urinary composition was measured in patients 
with ileorectal anastomoses, patients with ileostomies * 
and normal controls the values for urinary volume 
and sodium excretion were very similar to those in 
the present investigation. Ileorectal patients occupied 
a position between control subjects and ileostomy 
patients and showed less renal conservation o! water 
and sodium than did the ileostomy group. 

It is tempting to equate the average daily deficit in 
urine volume (213 ml) and sodium excretion (29 mEq) 
with the measured losses in the stools of patients with 
ileorectal anastomosis. The deficits are not sufhicfentis 
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great in this study, however, to reach statistical signi- 
ficance, and furthermore the results might be open 
to criticism as neither the intake of water nor that of 
sodium in the patients or the controls was measured. 
In Fig. 5 data on faecal loss of sodium and water from 
ileorectal patients are compared with similar (pre- 
viously unpublished) faecal measurements on ileo- 
stomy patients made at the time of our previous study 
(Clarke et al, 1967). These data provide further 
indirect evidence that patients with ileorectal 
anastomosis are less likely to suffer water and 
electrolyte depletion. Although impaired absorption 
of water and sodium has been demonstrated in 
patients with proctocolitis (Harris and Shields, 1970) 
it would appear that in the patients with ileorectal 
anastomosis in the present study the rectum 
continues to have some useful absorptive function. 
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Nolvadex-a more 


Drug therapy is often both 
. uncomfortable and distressing for the patient 
| with advanced breast cancer But now a 
more acceptable treatment is available tor 
/ such patients, ‘Nolvadex’ (tamoxifen). 
‘Nolvadex’ is an oestrogen antagonist. 
Whilst it is just as effective as other treatments, 
it has no hormonal properties. Virilization- 
common with androgens-is unknown; oedema, 
nausea and vomiting occur much less frequently 
than with oestrogens. 
‘Nolvadex’ is taken as twice-daily 
oral doses. So treatment is simple as well as 
more acceptable. 


Further information including the results of U.K 
trials with ‘Nolvadex’! is available on request. 
References: | British Journal of Cancer (19711,25,270 
2 British Medical Journal (1973),1, 13. 
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Ligating and Dividing the omental Closure of the duodedum with 
vessels with LDS instrument TA 55 instrument 
Closure of the gastric pouch with 
TA 90 instrument 
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gastrointestinal anastomosis, either end 

to end or side to side, Finney pyloroplasty ; 
Heineke-Mikulicz pyloroplasty ; esophago- , 
jejunostomy, esophagectomy and colon 
interposition ; enteroenterostomy, either 
end to end or side to side; cholecysto- 
jejunostomy ; plication of the vena 

cava; appendectomy ; pancreatectomy. 


Auto Suture Instruments can be used in 
Billroth |, Billroth I, Hoffmeister or Polya 
gastric procedures 
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The surgical treatment of reflux oesophagitis: 


results of surgical repair over a 12-year period 
M.G.WILSON, I.S. BAILEY AND A. B. PENRY” 


o 
, SUMMARY 
The results of Surgical treatment of 81 cases of reflux 
oesophagitis during the period 1958-70 are reported. 
from 1958 to 1966 a simple repair, i.e. repair of the 

hiatus and reconstruction of the oesophagogastric 
angle, was done. From 1966 to 1970 a fundoplication 
was substituted, About half of the cases with simple 
repairs also had vagotomy and pyloroplasty, and some 
had cholecystectomy for associated gallstones. 

Of the entire series, 92 per cent had a good clinical 
result and 78 per cent were good radiologically. Cam- 
paring simple repair with fundoplication, 92 per cent 
of the cases in both groups were good clinically, 
but. radiologically 97 per cent of the fundoplications 
were good compared with 60 per cent of the simple 
repairs. 

Two of 44 simple repairs have required further surgery 
for recurrent oesophagitis. There has been no recurrent 
oesophagitis in the fundoplication group, but dysphagia 
has been a problem requiring reoperation in 1 case and 
repeated bouginage in 3 others. Postprandial discomfort 
due to difficulty in belching occurs, Vagotomy has not 
had a beneficial effect, the group without vagotomy 
being superior both clinically and radiologically. 

To conclude, simple repair by the abdominal route has 
given good clinical results in 92 per cent of 44 patients 
followed for 6-12 years. Neither fundoplication nor 
vagotomy has improved these results and both can add 
complications. 


Ir was not until after the Second World War that the 
syndpome of reflux oesophagitis and its association 
with sliding hiatus hernia became widely known and 
understood, largely through the writings of Allison 
(Allison et al., 1943; Allison, 1946, 1948) and Barrett 
(1950), who introduced the term ‘reflux oesophagitis’. 
Allison (1951) described an operative technique for its 
treatment. His approach was transthoracic and this 
operation with modifications, e.g. Belsey's (Skinner 
and Belsey, 1967), is probably still the most widely 
practised treatment for this condition. 

However, an abdominal approach has obvious 
advantages. A laparotomy is quicker and easier, less 
liable to pulmonary complications and free from inter- 
costal neuralgia. Associated pathology of the gall- 
bladder is frequent and can be dealt with at the same 
time. It must be admitted, however, that thoracotomy 
is free from dehiscence and incisional hernia. 

A variety of abdominal techniques have been 
devised. The simple repair used in this series consisted 
of narrowmg the hiatus and suturing the gastric 
fundus to the abdominal oesophagus. This maintains 
it in the abdomen to produce a flutter valve and 


produces a sharp angle of entry and a flap valve. 
Another and perhaps more effective way of producing 
the same effect was suggested by Nissen in his opera 
tion of fundoplication (Nissen and Rosetti, 1959) 
This method was used in the later cases of the presen! 
series. Boerema and Germs (1955) and Hill (1967) lay 
emphasis on fixation of the stomach in the abdomen 
the former by attaching it to the anterior abdomina! 
wall and the latter to the posterior wall. 

Incidentally, fundoplication which might be called 
the Nissen II operation was preceded by a Nissen | 
operation, which was an anterior gastropexy similar 
to Boerema's operation (Nissen, 1956). 


Patients and methods 

The series consists of all the patients operated upon fo! 
hiatus hernia by one of us (M. G. W.) at Southmead 
Hospital between 1958 and 1970, excluding cases who 
presented with a stricture. These are regarded as a 
special problem. There was a total of 97 patients 
There was | death from dehiscence and broncho- 
pneumonia. Four patients have died subsequentis 
from causes unassociated with their hiatus hernia and 
11 have been lost to follow-up, leaving 81 patients (84 
per cent) available for assessment. 

Of the 81 patients assessed, 23 had associated gall- 
stones, 7 had a duodenal ulcer and 3 a gastric ulcer. 1n 
all but 7 of these patients the symptoms of reflux 
oesophagitis were the major cause of or substantially 
contributed to the patients’ complaints; a prolonged 
medical régime had failed to bring relief of symptoms 


Techniques 

1. 1958-66. Forty-four patients had a simple repair 
or reconstruction operation consisting of repair of the 
hiatus by suturing its margins posteriorly with loose 
braided nylon mattress sutures to fit snugly around the 
oesophagus (Fig. la). The fundus of the stomach was 
then sutured to the abdominal oesophagus to produce 
an acute angle of entry and to help retain it in the 
abdomen (Fig. 15). 

2. 1966-70. Thirty-seven patients had a fundoplica- 
tion, In this technique (Fig. 2) the gastric fundus 1s 
wrapped around the abdominal oesophagus so that 
the latter enters the stomach through a tunnel. The 
change to this method was made after Smiddy and 
Ross (1964) drew attention to the technique because |! 
seemed to be a more effective way of achieving the 
same objectives as a simple repair. At first the results 
seemed excellent, but later some cases had trouble- 
some dysphagia; then to prevent overtightening a 
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Fig. 2. Technique of fundoplication. a, Anterior aspect. 
b, Medial aspect. 


no. 35 bougie was placed in the oesophagus while 
the fundoplication was done. The hiatus was also 
narrowed as in the simple repair. Splenectomy was not 
routinely performed in either series. 

Truncal vagotomy and pyloroplasty were added to 
25 operations in thisseriesapart from the patients who 
had a duodenal ulcer. Vagotomy was done in patients 
with highacid levels or marked oesophagitis. Thesecases 
were mostly early in the series, and since confidence in 
the effectiveness of fundoplication has grown and the 
significance of bile as well as acid in reflux oesophagitis 
has been appreciated vagotomy has been omitted. 
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Follow-up 
In assessing these patients importance has been 
attached to uniformity. They were seen at a special 
follow-up clinic where they were assessed independently 
by a consultant physician (I. S. B.) and a consultant 
radiologist (A. B. P.). The patients were placed in four 
clinical and five radiological categories as follows: 
A. Clinical categories 

CI Excellent: Symptom free. 

C2 Good: Minimal symptoms. ° 

C3 Fair: Improved but still some symptoms. : 

C4 Poor: No improvement or worse. , 





Fig. 3. X-ray showing narrowing of the abdominal oesophagus. 


B. Radiological categories 
RI No reflux. 
R2 Reflux on 'siphonage' only. 
R3 Reflux on compression. 
R4 Free reflux. 
RO Not assessed radiologically. 

Seventy patients were assessed in this way. Another 
I| were unable to attend the special clinic. Their 
ordinary outpatient records made a clinical assess- 
ment possible but they were not assessed radio- 
logically (RO). 


Clinical assessment 
Patients in category | were entirely free of symptoms 
referable to their hiatus hernia or their operation for it. 

Patients in category 2 mentioned symptoms which 
appeared trivial but nevertheless debarred them from 
category l. 

Patients in category 3 still had some reflux, heart- 
burn or dysphagia or other symptoms referable to 
their hiatus hernia but were nevertheless improved. 

Patients in category 4 were unimproved or worse. 


Radiological assessment 
The restoration of competence to the cardia is the 
prime object of operations for hiatus hernia and the 
radiological assessment has been centred on this 
aspect. The presence or absence of a small hiatus 
hernia is a notoriously difficult radiological decision 
because the precise situations of the cardia and of the 
hiatus are difficult to determine. Moreover, the cardia 
may be cognpetent in the presence of a hernia. 

* The technique of radiological examination used in 


all the cases was as follows: 
E 





R etlu X oes pha y itis 


Fig. 4. X-ray showing a ‘filling defect’ at the cardia 





Fig. 5. X-ray showing diverticula 


Patients were given 60z of barium sulpha 
suspension to swallow in the erect position to proy 
a ‘head’ of barium in the stomach to test for refi 
They were then observed under fluoroscopic cont 
in the following positions: 

l. Standing in the lateral position and then bendi 
over to touch the toes. 

2. Prone over a pillow under the 
provide some compression, then turned about 30 
on to their right sides. The head end of the tal 
then tipped downwards about 10 and hand pressu 
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was applied to the abdomen while the patients were 
made to raise their legs to increase the abdominal 
pressure. 

3. Finally the ‘siphonage test was applied (De 
Carvallo, 1951). First the patients lay on their backs 
and drank water through a straw. They were then 
turned on to their right sides while the head end of the 
table was tilted downwards and they continued to 
drink. If there was reflux of barium into the oesophagus 
as water entered the stomach the test was positive. 

The demonstration of oesophageal reflux is liable 
to be inconsistent when tested on different occasions. 
The siphonage test has been shown to be extremely 
consistent. In a previous study (Clarke et al., 1965) 
no patient with reflux on compression had a negative 
siphonage test. The test probably induces relaxation 
of the cardiac ‘sphincter’ and it may be positive in the 
absence of a hiatus hernia or any symptoms of reflux, 
but a negative result does indicate a highly efficient 
cardia. 

Typical X-ray appearances following fundoplica- 
tion are shown in Figs. 3-5. There is narrowing of the 
lowermost part of the oesophagus beneath the 
diaphragm within the plication (Fig. 3). There is a 
filling defect in the fundus of the stomach ( Fig. 4), and 
although superficially resembling a carcinoma it is 
smooth and, unlike a carcinoma, the barium stream 
passes through rather than over it. The folds of the 
stomach which result from the plication can produce 
‘diverticula’ and the margins of the defect may be 
irregular (Fig. 5). Nevertheless, in the absence of an 
appropriate history a carcinoma might be difficult to 
exclude. 


Results 

Fig. 6 shows the assessment of all the cases in clinical 
and radiological categories. It can be seen that 92 per 
cent have a clinically good result and 78 per cent are 


good radiologically. Table 1 shows the breakdown of 


these categories. 

Two patients have required further surgery for 
recurrence of severe symptoms of reflux oesophagitis. 
Both had had vagotomy with their original operation. 


CLIN 81 








Fig. 6. Assessment of all the cases in clinical and 
radio®gical categories. 
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The first case, a woman of 50, had a simple repair with 
vagotomy. Two years later she developed further 
symptoms of oesophagitis and a stricture The 
stricture was dilated and a fundoplicatión done. Four 
years later she is symptom-free (C1) and has a ragio- 
logically good appearance (R2). The other case, a 
man of 43, had a simple repair and vagotomy.*He was 


well for 5 years and then began to have mild heartburn: 


Eleven years after his operation his symptoms were 
again severe and demanded further surgery. A 
fundoplication was done ahd he is wefl at present. 

There have been no recurrences of oesophagitis in 
the simple repair group without vagotomy. 

In the fundoplication group there have been no 
recurrences of oesophagitis but 1 patient, mentioned 
above, was reoperated on for dysphagia. In addition 
3 other patients have required bouginage and 2 others 
have mild periodic dysphagia that does not seem to 
warrant dilatation. 

There was | death from dehiscence and broncho- 
pneumonia. 


Discussion 

Simple repair versus fundoplication 

Fig. Ta compares the simple repairs with the fundo- 
plications. The results of 92 per cent of both series 
are good clinically but the simple repairs have had a 
much longer follow-up. Radiologically, the fundo- 
plications have done rather better and this radio- 
logical superiority is strikingly shown in Fig. 7b, where 
a comparison is made between the ideal results in 
both categories. As far as the siphonage test is 
concerned fundoplication is much superior, though 
clinically the simple repair has moved up a couple of 
points. 

Table I| gives a detailed breakdown of the simple 
repairs and it will be seen that most of the free refiux 
cases are in this group. Seven out of 10 of these have 
no oesophagitis, perhaps as a result of vagotomy in 
4 of them. Two of the 3 clinically bad results have had 
further surgery (in fact fundoplication) and are, now 
satisfactory. 

Table III deals with the fundoplications, and while 
there is only | radiologically poor result there is also 
| clinically poor result. This patient had troublesome 
dysphagia and a barium meal examination showed a 
narrow stricture below a pouch of fundus (Fig. 8). It 
appeared that the fundoplication had either slipped 
downwards or some of the upper stitches had come 
loose. The patient was reoperated upon and the 
fundoplication was refashioned over a bougie. She 
still has some dysphagia though she appears well and 
maintains a steady weight. 

The poor results in the fundoplication series have 
all been due to dysphagia and not to oeso- 
phagitis and it may be that the operative technique 
was at fault. It was not until 21 fundoplications had 
been done that any cases of dysphagia occurred. The 
absence of trouble early in the series may have been 
due to a less efficient dissection, leading te an incom- 
plete "wrap round’. As soon as this complication was 
recognized the fundoplication was done over a bougie 


ia the hope of preventing it. However, in spite of this 
precaution this difficulty has occurred intermittently. 
A further 21 patients have had fundoplications during 
the past 2 years and.are not included in the follow-up. 
Thré& of these have had dysphagia, 2 requiring 
bouginage, so that out of a total of 58 fundoplications, 
9 have had significant dysphagia, 6 requiring bouginage 
‘and | of these reoperation. This complication has 
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Fig. 7. Comparison of simple repair with fundoplication. 
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* 
Fig. 8. X-ray showing a faulty fundoplication. 





Reflux oesophagitis 


occurred in spite of an awareness of the possibility and 
an attempt to prevent it by making the fundoplicatio 
over a bougie. Three of the fundoplication patient 


have also complained of an inability to belch 
fullness after meals and another 


3 


2 ol excessive 


flatus (though they did not have vagotomy). Thi 
complaint could be a result of an inability to belci 
Two patients have also mentioned that they are una! 


to vomit, 
Reviewing these 
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impression is fortified by contemplating the X-ray 
‘lesion’ (Figs. 3-5). 

It is hardly surprising that some patients experience 
dysphagia, especially if the peristaltic wave is feeble, 
and this has been noticed in some cases on subsequent 
screening. 


Vagotomy 

It is interesting to try to assess the effect of vagotomy 

in this series. Excluding the cases with duodenal ulcer, 

25 patients have had vagotomy and pyloroplasty; 21 

with simple repair and 4 only with fundoplication. 
Table 1V analyses these 25 cases, and it can be seen 

that 6 out of 9 patients with free reflux (R4) had a 


GALLSTONES 
(^ 


ALL CASES FF 5# 0 
ĝl 7 C (AGOTOMY r—3 
——Àá4 E dnd : 
| | 0*. 10 * 
$15 3573 57% 
E35 
| 
| | 
"m i 
6000 | 
—-—— | E 
POOR 


a 


Fig. 10. Comparison of the clinical results in all the groups, 
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Fig. 1P. Technique currently employed. 
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good clinical result (C1, 2) and it might be supposed 
that they were protected by their vagotomy. How-, 
ever, further study does not support this conclusion. 

The simple repair series can be divided into two 
groups which are roughly comparable in nunfbers 
(Fig. 9). It can be seen that those who had a simple 
repair only fared better, both clinically ande radio- 
logically, than those who also had vagotomy.’ 
Clinically, the simple repairs wege excellent (100 per 
cent good compared with 84 per cent in the vagotomy , 
group). Radiologically, thf vagotomy *group showed 
only 50 per cent competence compared with 68 per 
cent of the simple repairs. The vagotomy may have 
been an adverse factor because Clarke et al. (1965), 
applying the siphonage test to patients undergoing 
surgery for duodenal ulcer, found increased reflux after 
vagotomy in 72 per cent of patients. 
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"Table: BREAKDOWN OF THE RESULTS IN ALL THE 
CASES INTO CLINICAL AND RADIOLOGICAL 
CATEGORIES 

Clinical category 


Radiological ene CENTRAL Neem Total 
category CI C2 C3 C4 (per cent) 
RI 16 11 2 M 39 
R2, 20 8 o oo oe | 39 
.OR3 1 AE C 7 
R4 3 5 2 i 15 
RO S. cec o. O EA owe S 
Total (per cent) 58 34 5 3 


Table H: BREAKDOWN OF THE RESULTS OF SIMPLE 
REPAIR INTO CLINICAL AND RADIOLOGICAL 
CATEGORIES 

Clinical category 


Radiological EC ee BeNOR SES ufui, de E Total 
category CI C2 C3 C4 (per cent) 

R] 4 l a R n 1? 
R2 12 6 — — ! 5? 64 
R3 3 fae. de i? " 
R4 3 4 2 | e E 
RO 4 Fo gu s 

Total (per cent) 59 33 5 3 

Table Hi: BREAKDOWN OF THE RESULTS OF 

FUNDOPLICATION INTO CLINICAL AND 

RADIOLOGICAL CATEGORIES 

Radiological ____Clinical category Total 

category CI C2 C3 C4 (per cent) 
RI 12 10 2 66) an 
R2 8 2 7 = | Spp 
$$. 5 5 à  ".Wvo000 uu 0 Xe 000 SEM 0 1 

R4  — MEET TTC o 
RO i e ake 

Total (per cent) 57 35 5 3 

92 8 


Table IV: BREAKDOWN OF THE RESULTS OF 
VAGOTOMY INTO CLINICAL AND RADIOLOGICAL 
CATEGORIES 


Clinical category 


Radiolbgical aa ia NUN NNUN, Total 
category CI C2 C3 C4 (per cent) 
Ri | 2 | ids 3 
R2 4 4 A Ze" 31 
R3 i dc as "A 13 
R4 4 2 2 I 37 
ROÓ | | — ] geek e 
Total (per cent) 40 44 12 4 


Both of the patients who were reoperated on for 
recurrent reflux oesophagitis had had vagotomy and 
pyloroplasty, and it seems likely that reflux of acid 
may be less important than reflux of bile in the pro- 
duction of oesophagitis. Gillison et al. (1972) showed 
in experiments on monkeys that “oesophagitis was 
rare when there was reflux of pure gastric juice, but all 
degrees of oesophagitis were produced when bile- 
contaminated gastric juice was allowed to reflux up 
the oesophagus'. Capper et al. (1966) showed by a 
radiological technique that in patients with hiatus 
hernia heaptburn was significantly associated with 
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pyloric incompetence. There is thus good reason to 
suppose that both vagotomy and pvioroplastv can 
affect adversely the result of a hiatus hernia repair. 


Association with gall-stones and duodenal ulcer 

Fig. 10a shows the comparative clinical results in al! 
the groups and it can be seen that the gallstone and 
ulcer groups fared better than the series as a whole 
while the vagotomy group did worse, If perfection is 
the criterion (Fig. 105) the differences are accentuated, 


Present policy 

Reviewing these findings we have been impressed by 
the good clinical results obtained in a 6-12-vyear 
follow-up of simple repair of hiatus hernia, par- 
ticularly when vagotomy was omitted, and somewhat 
disenchanted with fundoplication. 

We have returned to the technique of simple repair 
with two modifications. The first is to improve the 
flap valve by attaching the fundus of the stomach to 
the whole anterior aspect of the abdominal oesophagus. 
The second is to place a few stitches between the 
lesser curve of the stomach below the cardia and the 
pre-aortic fascia after the manner of Hill (1967; Fie. 
11). This should help to preserve the abdominal 
oesophagus and prevent the stomach from sliding back 
into the thorax. 
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The influence of the lower oesophageal sphincter 
pressure on the outcome of hiatus hernia repair 


Poe. BRENNAN, L. M. TRINDADE, Z. J. ROZYCKI AND G. R. GILES* 
$ 


SUMMARY : X 


Thirty-six patients who had undergone a simple repair 
of a hiatus hernia were examined with regard to the 
postoperative symptomatology, persistence of reflux as 
judged by radiological means and the pressures of the 
lower oesophageal sphincter. One-third of these 
patients had persistent symptoms although these were 
usually mild. It has not been possible to correlate the 
persistence of symptoms with either the demonstration 
of radiological reflux or reduced lower oesophageal 
sphincteric pressures. 


Ir seems widely accepted amongst clinicians that the 
surgical management of hiatus hernia has a limited 
success rate (Edwards et al., 1964), This has led some 
workers to doubt the significance of the anatomical 
presence of a hiatus hernia, arguing quite rightly that 
the patient's symptoms are due not to the hernia itself 
but rather to the occurrence of gastric reflux through 
an incompetent gastro-oesophageal junction. This 
argument has been reinforced to some extent by 
the increasing information available on the function 
of a physiological lower oesophageal sphincter. 

Cohen and Harris (1971) have suggested that the 
presence or absence of gastro-oesophageal reflux is 
strongly influenced by the resting tone and responses 
of the lower oesophageal sphincter to various stimuli. 
These workers were able to separate patients with 
gastro-oesophageal reflux from those without reflux 
on the basis of the resting tone of the lower oesophageal 
sphincter above the intragastric pressure. Their 
findings suggested that the presence or absence of a 
hiatus hernia was of secondary importance in the 
occurrence of reflux. 

From the work of Cohen and Harris (1971) it would 
seem that patients in whom the resting lower oeso- 
phageal sphincter pressure is less than 10 mm Hg will 
be prone to gastro-oesophageal reflux. It should 
follow that if the lower oesophageal sphincter is all- 
important in the control of gastro-oesophageal reflux, 
then the results of surgical treatment will be highly 
dependent upon the eventual tone and actions of this 
sphincter and that correction of the anatomical 
disturbance at the cardia 1s of secondary importance. 

We have examined retrospectively 36 consecutive 
patients who had undergone operation for sympto- 
matic hiatus hernia. We have assessed the clinical 
results of the operation independently of the operating 
surgeon and correlated the results of this assessment 
with measusement of the resting tone of the lower 
oeSophageal sphincter and with careful radiological 
examinatiqn of the gastro-oesophageal junction. Our 


findings do not suggest a simple correlation betwee: 
the sphincteric pressures and the symptomatic results 
of surgery. 


Materials and methods 

Studies have been carried out in 36 patients who had 
undergone repair of a hiatus hernia between 6 months 
and 3 years previously. All the patienis were selected 
for surgery on the basis of a failure of medical treat- 
ment to control symptoms and on the demonstration 
of oesophagitis by endoscopy. All the operations were 
carried out by one of us (Z. J. R.) using a standard 


Table I: GRADING SYSTEM OF PREOPERATIVE AND 
POSTOPERATIVE SYMPTOMS 


1. Heartburn 

None 

Minimal to mild, occasional, no disability 
Moderate, frequent, troublesome, disabling 
Severe, constant, marked disability 


Le d € T2 


2. Regurgitation 
0 None 
I Minimal to mild, with straining only, no disability 
2 Moderately severe, frequent, without straining. 
somewhat disabling i 
3 Severe, constant; recurrent respiratory symptoms 


3, Dysphagia 
0 None 
I Coarse foods only, few seconds’ duration, not 
disabling 
2 Solid foods, 1-5 
disabling 
3 Liquids, frequent, 5 


minutes’ duration, moderately 
minutes, disabling 


4. Bleeding 
0 None 
1 Occult blood, positive stools 
2 Anaemia 
3 Frank haemorrhage 


5. Dyspepsia 
O0 None 
! Mild epigastric pain 
Mild flatulence 
2 Troublesome epigastric pain | 
Excessive flatulence Medication required 
Altered diet | | 
3 Disability dyspepsia, interfering with daily activities 


] Ne medication required 


6. Vomiting 

0 None 
Rarely 
Moderately severe 
Almost daily 


re | L2 — 
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1. The distribution of the pre- and postoperative 


symptom scores of 24 patients who were asymptomatic 
following hiatus hernia repair. 
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sympom scores of 12 patients who were judged to have 
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persistent symptoms following hiatus hernia repair. 
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ASYMPTOMATIC 


SYMPTOMATIC 


Fig. 3. The postoperative pressures of the lower 
oesophageal sphincter of 12 patients with persistent 
symptoms and 24 asymptomatic patients. — , Patients with 
radiological evidence of reflux or a recurrent hernia. e. 
Patients without reflux or recurrence. 


technique which involved mobilization of the oeso- 
phagus up to the aortic arch, reduction of the hiatus 
hernia, narrowing of the diaphragmatic hiatus and 
careful suturing of the oesophagus and fundus of the 
stomach to the undersurface of the diaphragm. 
Additional procedures such as vagotomy and drainage 
or cholecystectomy were not performed in any of these 
patients. 

All the patients were interviewed independently of 
the operating surgeon and closely questioned about 
the persistence of symptoms and satisfaction with the 
result of operation. Six basic symptoms were 
particularly inquired for: (1) heartburn, (2) regurgita- 
tion, (3) dysphagia, (4) bleeding, (5) dyspepsia, (6) 
vomiting. For each symptom a score was given accord- 
ing to the scale shown in Table 1. An attempt was also 
made at this interview to grade retrospectively the 
symptoms complained of before operation, although 
it was appreciated that the patient's memory of these 
symptoms would not necessarily be accurate and 
free from distortion of the subsequent course. The 
score of each symptom was added together to 
produce a total symptomatic score before and after 
operation. 

Radiological studies had confirmed the presence of 
a hiatus hernia in most patients before operation 
(Table 11) and were also carried out at varying periods 
after operation but at least 3 months latgr. In all the 
patients an attempt was made to produce radiological 
reflux by increasing the abdominal pressurg in various 


positions and noting carefully the soundness of the 
hiatal repair. 

Manometric studies were carried out in all the 
patients after an overnight fast. A double lumen tube 
systém was used with two polyethylene tubes of 
L-4 mm external diameter, each perfused with saline 
at a rate of 0-6 ml per minute through side holes, 5 and 

* IO cm from the end of the tube, After the tube system 
had been passed injo the stomach via the nares the 
tubes were connected via strain gauge transducers to 
an amplified electrogalvamometer, the deflections of 
which were recorded on moving photographic paper. 
Respiratory deflections were recorded simultaneously 
from! à pneumograph strapped around the chest. The 
tube system was then withdrawn through the gastro- 
oesophageal junction in -cm steps and pressure 
measurements were made at each point for at least 
five respiratory cycles. The pressure tracings obtained 
from these studies outline the profile of the lower 
oesophageal sphincter and were analysed from the 
midpoint of the respiratory cycle. From this analysis 
the length of the lower oesophageal sphincter was 
caleulated, and by subtracting the gastric pressure 
from the maximum sphincteric pressure the barrier 
pressure to gastro-oesophageal reflux was calculated. 
This barrier pressure was taken to be an expression 
of the strength of the resting tone of the lower 
oesophageal pressure and is expressed in mm Hg. 


Results 


Preoperative symptoms 

In Table IH the degree of severity of the six individual 
symptoms is shown and demonstrates, as might be 
expected, that heartburn and reflux are the symp- 
toms which occurred with the greatest frequency 
and severity, The highest symptomatic score was 13 
points and the mean for the group of 36 patients 
was 7:23. 

In the patients in whom the operation was judged 
completely successful (asymptomatic group) the mean 
preoperative score was 6:6 compared with a mean 
scoré of 7.8 in the group of patients with significant 
residual symptoms after operation (symptomatic 
group). As might be expected, patients with the most 
severe symptoms prior to operation would appear to 
have a reduced chance of operative success (Figs. | 
and 2). There did not appear to be any one symptom 
which unduly influenced the outcome of surgery. 


Postoperative symptoms 

In the postoperative assessment a definite attempt 
was made to press for symptoms not spontaneously 
complained of by the patient. The nature and severity 
of the postoperative symptoms elicited by this assess- 
ment are detailed in Table IV, which shows that there 
were 9 patients in whom a symptom of grade 2 severity 
occurred but in only | patient was this due to gastro- 
oesophageal reflux. 

Analysis of the postoperative total symptom score 
(Fig. 1) revgals that 12 patients had a score of O and a 
further 12 patients had a score of |. These 24 patients 
we arbitrarily deemed ‘asymptomatic’. A total symptom 
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Oesophageal sphincter pressure and hiatus hernia 

& 

Table H: RADIOLOGICAL FINDINGS IN 36 PATIENTS 
BEFORE OPERATION 


No. of 











Finding 

Sliding hernia ZR 
Para-oesophageal hernia ; 
Mixed hernia 4 
No hernia but reflux : 
No radiological abnormality? i 
* Severity of symptoms in this patient warranted 
oesophagoscopy and this demonstrated the presence of a 
hiatus hernia, reflux and oesophagitis. 
Table IH: INCIDENCE OF THE SIX SYMPTOMS BEFORE 
REPAIR OF THE HIATUS HERNIA 

oSvmpiom score 
Svmptom 3 z 1 $ 
Heartburn 12 17 i 4 
Reflux 2 26 4 4 
Dysphagia 7 9 8 P8 
Bleeding 4 2 i 29 
Vomiting 3 7 3 pe 
Dyspepsia i r3 7 [5 


Table IV: INCIDENCE OF THE SIX SYMPTOMS AFTER 
REPAIR OF THE HIATUS HERNIA 


Snara ahan Ae Aireen aAA eee en AEAN n h TAADA AANE BANAANE AS IIRA a ASAR dn senan eae A ae aomen me Fa 


Symptom 3 2 i 0 

Heartburn 0 t E Ln 
Reflux Q | 7 is 
Dysphagia 0 ] 7 ok 
Bleeding ü Q 0 Ab 
Vomiting 0 2 4 ui 
Dyspepsia 0 > 6 $ 


score of 2 or more we considered significant and thus 
12 patients in this group were classed as ‘symptomatic’ 
(Fig. 2). The mean postoperative svmptom score for 
the symptomatic group was 3-25 and the highes! 
individual score was 6. 

The 12 symptomatic patients have been compared 
with the 24 non-symptomatic patients with regard to 
postoperative radiological findings and the mano- 
metric assessment of the lower oesophageal sphincter. 


Radiological studies 

The radiological findings in the 36 patients before 
operation are detailed in Table H. Postoperative 
studies were usually carried out 6-12 months afier 
surgery but a small number of patients were examined 
earlier at about 3 months after operation. A recurrent 
hernia with free reflux of barium was diagnosed in 3 
patients. One of these patients belonged in the svmpto- 
matic group and was the only subject in the series to 
warrant a symptom score of 2 for reflux after opera- 
tion. The other 2 patients were allocated to the 
asymptomatic group and neither would admit to the 
symptom of reflux after operation, A fourth patient 
was shown to reflux on radiological examination but 
was without an obvious recurrent hernia and without 
significant postoperative clinical symptoms. è 


T. G. Brennan et al. 


Manometric examination of the lower oesophageal 
sphincter 

In only ! of the 36 sphincteric pressure profiles was 
there manometric evidence of a recurrent hiatus hernia 
and this was confirmed radiologically. 

Asymptomatic group: The mean barrier pressure in 
the 24 asymptomatic patients was 16:9 + 7-9 (s.d.) mm 
Hg and the mean length of the high pressure zone in 
the lower oesophagus was 3:7 t 1-0 em. Fig. 3 shows 
the individual sphincter pressures for this group. H 
can be seen that 4 patients have resting pressures which 
are below 10mm Hg even though there was no 
evidence of radiological reflux and no postoperative 
symptoms. The 3 asymptomatic patients with radio- 
logical reflux are also illustrated and appear to have 
sphincteric pressures within the normal range. 
Symptomatic group: The mean results from this group 
of 12 patients were similar to those seen in the asympto- 
matic group. The mean length of the sphincteric area 
was 3-4+ 1-2 cm and the mean barrier pressure in this 
zone was 15:-4+64 mm Hg. Four patients had 
pressures below 10 mm Hg, whereas the remainder of 
the symptomatic patients had sphincteric pressures in 
excess of 12-5 mm Hg including the patient with a 
recurrent hernia. There was clearly no significant 
difference in the mean barrier pressures of the two 
groups of patients (7 = 0-81, P>0-1). 


Discussion 

It must be admitted that the incidence of an anatomical 
hiatus hernia in the general population is far in excess 
of the number of patients who present clinically with 
symptoms of gastro-oesophageal reflux (Clagett, 
1966). Nevertheless the majority of patients referred 
for surgery because of intractable gastro-oesophageal 
reflux will have evidence of a hiatus hernia on radio- 
logical or endoscopic examination, and in our group 
of 36 patients only 1 showed radiological reflux in the 
absence of a hernia. Thus it is not surprising that 
surgeons have directed their attention to the hernia 
itself, concentrating upon simple anatomical repairs 
(Allison, 1951; Sweet, 1952). This type of surgical 
procedure has not always been satisfactory and 
therapeutic failure has led to two different lines of 
investigation, Surgeons have tended to develop pro- 
cedures which modify the anatomy of the cardio- 
oesophageal junction, attempting to produce valves 
which act to prevent reflux (Nissen, 1961; Skinner and 
Belsey, 1967). Other investigators have raised more 
basic questions and have suggested that the functional 
activity of the lower oesophageal sphincter is primarily 
eimportant and that logically therapy should be 
directed to improving the strength of this physiological 
sphincter (Cohen and Harris, 1971). 

In this study the results of surgery using a simple 
hiatal repair have been assessed by a searching 
independent examination of the patient at least 6 
months after the operation. It has been shown that 12 
of the 36 patients admitted to one or more symptoms 
which would give an overall success rate of only 67 per 
cent, Whilst this is clearly not satisfactory it should be 
emphasized that the symptoms in this group were of a 
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relatively minor nature in 4 patients and only 1 patient i 
had severe symptoms which could be attributable to 
gastro-oesophageal reflux. All 36 patients expressed’ 
themselves as satisfied with the result of the operation. 
It is open to question whether further improvement 
could be obtained by resort to a Nissen or Belsey 
procedure. Equally it is not clear what role the recur- 
rence of a hernia plays in the persistence of symptoms.» 
Radiological reflux was shown postoperatively in 3 
patients who were completely asymptomatic; in only 
| patient was a recurrent hernia found-in the sympto- 
matic group. 

It is debatable whether the lower oesophageal 
sphincter functions normally when displaced into*an 
intrathoracic hernial sac. The type of operation 
performed in our patients attempts to replace and fix 
the lower oesophagus below the diaphragm. Thus in 
these patients the lower oesophageal sphincter should 
be functioning under optimal conditions. 

It has been shown that the pressure exerted by the 
lower oesophageal sphincter can be increased by 
raised intragastric pressure (Wankling et al., 1965; 
Cohen and Harris, 1971), and that in patients without 
reflux the increase in sphincteric pressure is always 
greater than the rise in intragastric pressure. However, 
both groups of investigators were able to relate the 
functional activity of the lower oesophageal sphincter 
directly to the resting tone of the sphincter, Cohen and 
Harris (1971) were able to distinguish clearly a group 
of patients with gastro-oesophageal reflux where the 
resting sphincter pressures were all below 10 mm Hg. 
Provided that the sphincter pressure was in excess of 
this value, reflux was not found either in the presence 
or absence of a hiatus hernia. In contrast, our results, 
depicted in Fig. 3, failed to show any correlation 
between the resting tone of the lower oesophageal 
sphincter and the symptomatic and radiological state 
of the 36 postoperative patients. It is clear that patients 
with normal sphincteric pressures may be sympto- 
matic. Four asymptomatic patients in the present 
series had low lower oesophageal sphincter pressures, 
while the 4 patients with radiological reflux alf had 
sphincteric pressures within the normal range. The 
lack of preoperative manometric studies in our patients 
has not allowed us to assess the effect of surgery on the 
tone of the lower oesophageal sphincter. However, it 
would seem from other reports that the lower oeso- 
phageal sphincter pressure is usually increased follow- 
ing the reduction of the hernia (Lind et al., 1965; 
Moran et al., 1971). 

It is concluded that simple anatomical repair of a 
hiatus hernia is associated with persistent symptoms 
in about one-third of patients. These symptoms are 
frequently mild and most patients are satished with 
the result of operation. There appears to be no correla- 
tion between the degree of relief from symptoms and 
the resting pressure of the lower oesophageal sphincter 
in the postoperative state. It must be assumed that 
the overall symptomatic results of surgery rest upon 
many factors of which the lower gesophageal 
sphincter pressure and the hiatal repair are only a 


part. ! 
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Are silicone rubber T-tubes better than latex rubber .. 


tubes in the common bile duct? A Rhesus monkey model 
S. NUNDY, G. D. BELL, D. J. COWLEY AND D. G. MELROSE* z 


SUMMARY 

A retrospective comparison of latex and silicone rubber 
T-tubes draining the common bile duct in the Rhesus 
monkey shows that both tubes excite an adequate local 
tissue reaction, However, latex rubber degenerated 
more rapidly than silicone rubber, the interval between 
insertion of the tube and onset of complications being 
significantly shorter. (7209 (s.e.) weeks against 
17-6 - 6:2 weeks). It is suggested that silicone rubber 
T-tubes have a place in human biliary surgery, especially 
when long-term drainage of the biliary tract is required. 


A T-TUBE is frequently left in the common bile duct 
after exploration for stones. Normally this tube is left 
in situ for a period of 7-10 days and its function is to 
decompress the extrahepatic biliary tree and to 
minimize the risk of bile leakage at the choledocho- 
tomy site. It is also used to splint the common bile 
duct and to allow free flow of bile into the duodenum. 
The T-tube must be made of a material which 
promotes a local tissue reaction, resulting in the 
formation of a fibrous tunnel around the foreign tube. 
This is of importance as it provides a passage for the 
escape of bile when the tube is removed should further 
leakage at the choledochotomy site occur. The normal 
latex rubber T-tube functions satisfactorily in this 
Situation. 

However, following reconstructive biliary duct 
surgery for postoperative stricture it may be necessary 
to leave a T-tube in the common bile duct for many 
months. It has been found that when the usual brown 
latex rubber tubes are left in the bile duct for such 
long periods they become hard, dark and extremely 
brittle (Smith, 1973). When this occurs there is a 
danger that the rubber tube will break, leaving a part 
of it in situ. or that the walls of the tube will fold, 
obliterating its lumen. A number of types of plastic 
tube have been tried which, although more resistant 
to bile, have proved unsatisfactory because they do 
not promote an adequate fibrous reaction around the 
tube and peritonitis may result from leaking bile 
(Winstone et al., 1965). 

Over the past 4 years we have been using a Rhesus 
monkey model (Dowling et al., 1970) to study various 
aspects of biliary physiology. This required that a 
T-tube be left in the common bile duct for long periods. 
However, after some months the latex rubber T-tube 
degenerated and a second, often technically difficult, 
operation was required to replace it. Twelve months 
ago a silicone rubber T-tube (G. D. Searle & Co.) 
became available. We have compared, in retrospect, 
the efficacy of this type of tube with that of latex 
rubber. This paper reports our findings. 
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Materials and methods : 
A total of 24 Rhesus mofikeys, weighing 4:5-6:5 kg, 
had 45 operations. Preoperatively the animals had 
been trained to sit in a special restraining chair 
as previously described (Campbell, Burgess ef al., 
1972), 


Operative technique (Fig. 1) 

The common bile duct was exposed through a right 
subcostal incision. A 10-mm choledochotomy was 
made between stay sutures and a no. 8 latex rubber or 
silicone rubber tube of similar size was inserted. The 
duct wall was tightened around the tube with inter- 
rupted catgut sutures. The bile duct below the lower 
limb of the T-tube was ligated, thus producing a total 
biliary fistula. Another larger T-tube was placed tn the 
stomach and both tubes were brought out through 
separate stab wounds. The abdomen was closed and 
the animal returned to its restraining chair. Bile was 
allowed to flow freely for 3-4 days postoperatively 
after which time all the bile was diverted through àn 
electronic stream splitter which, by means of movable 
funnels, diverted every twentieth drop of bile into a 
sampling tube. The remaining 19 drops, i.e., 95 per 


STREAM 
SPLITTER 





Fig. 1. Schematic drawing of the experimental model. 
(Courtesy of the Editor, * Aust. NZ J. Meds) 


* Department of Surgery, Royal Postvra@uate 
School, Hammersmith Hospital. London W12 OHS, 
Correspondence to Professor D. G. Melrose. 
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cent of the bile output, were returned via the second 
T-tube to the stomach via an automatically triggered 
peristaltic pump. 
bile salts was thus maintained virtually intact 
(Dewiing et al.. 1970). Using this model we studied 
various aspects of biliary physiology (Bell et al., 1972; 
Campbell, Cowley and Dowling, 1972; Whitney 
and Bell, 1972). If and when the bile duct T-tube 
leaked, blocked or cqme out the animal underwent a 
further operation to replace the tube. If further 
problems arose after thé second operation, the 
animal was sacrificed and a post-mortem examination 
was performed. 

The operations were performed by two surgeons 
using very similar techniques. 

Latex tubes were used in 18 monkeys and silicone 
tubes in 6. A retrospective comparison of the two 
tubes was made with regard to (1) the time interval 
between operation and tube failure (leak, disintegra- 
tion, tube blocking), (2) ability to produce a local 
tissue reaction and (3) ability to maintain crude 
structural integrity. 


Results 

l. Interval between operation and onset of complications 
(Fig. 2) 

The average trouble-free period of study was 7-2 * 0:9 
weeks when latex rubber tubes were used, compared 
with 17:6 * 6:2 weeks when silicone rubber was used. 
There is a significant difference ( P — 0-005). The T-tube 
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COMPLICATIONS 
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Fig. 2. Interval between operation and onset of 
complication Each circle represents one monkey; the closed 
circles animals which have been killed, and the open circles 
those w hich are still alive and free from complications. 
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SILICONE RUBBER 
TUBES 


The enterohepatic circulation of 


Drainage tubes for the common bile duct 


of the animal surviving 53 weeks was still. workin 
satisfactorily when it was sacrificed. No monkey wit! 
a latex rubber T-tube had an interval of more than 
17 weeks between operation and onset of complici 
Lions. 


2. Local tissue reaction (Fig. 3) 

This was difficult to quantify. In both groups 
animals a well-marked tunnel of fibrous 
developed around the tubes and in neither group wa 
there any evidence of biliary peritonitis 


LIS SL IE 


3. Maintenance of structural integrity 

Again this was difficult to quantify. However, Fi 
compares the appearance of a latex rubber 
which broke in situ in an animal after 12 weeks 
a silicone tube removed electively after 53 weeks. |i 
all cases in which a latex rubber tube was in situ fo 
more than a few weeks it became dark, opaque and 
brittle whilst the silicone rubber tube retained 
pliability, 


tube 


witi 


Discussion 
This study indicates that in the Rhesus monkey mod 
used. silicone rubber T-tubes placed in the 


Ommon 





Fig. 3. Silicone rubber T-tube $3 weeks after insertion 
showing fibrous tunnel formed around the tube 





Fig. 4. Appearance of latex rubber T-tubes before anc 

12 weeks after insertion (extreme left and second from 
with silicone tubes before and 53 weeks after inserti 
(extreme right and second from right) e 
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bile duct have superior properties to latex rubber 
T-tubes when left in situ for long periods. Like latex 
rubber T-tubes they are able to excite a local tissue 
reaction and cause a fibrous track to form. They are 
thus preferable to the various types of plastic T-tube 
previously used which are biologically too inert to 
produce a good tract and have predisposed to biliary 
peritonitis after their removal. 

In the clinical situation, after exploration of the 
common bile duct for choledocholithiasis the T-tube 
is normally only left in position for 7-10 days and so 
the well-tried latex rubber tube can be expected to 
function. adequately. However, the silicone rubber 
T-tube may have a place in biliary drainage when the 
tube is likely to have to remain in position over a 
prolonged period. 
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SUMMARY 


A study of 26 cases of advanced carcinoma of the tongue 
treated by radical total glossectomy is presented. The 
selection of cases, the operative technique and the post- 
operdtive management are described. As seen from the 
follow-up of this series this procedure is able to effect a 
cure in some cases and give good palliation in the 


majority of cases of localized advanced carcinoma of 


the tongue. None of our patients needed postoperative 
laryngectomy for the complication of aspiration pneu- 
monia. 


CARCINOMA of the tongue is one of the commonest 
intra-oral malignancies, Although the tongue is an 
organ which is so easily accessible for inspection and 
palpation it is not unusual to find patients in the 
advanced stage of the disease. At the Tata Memorial 
Hospital early carcinoma of the mobile portion of 
the tongue is treated surgically by wide excision. 
Radical lymph node dissection is performed if the 
nodes are clinically palpable. Prophylactic neck dis- 
section is carried out only in selected cases. Carcinoma 
of the base of the tongue is usually treated with radia- 
tion therapy. A number of patients present with 
extensive disease affecting the anterior or posterior 
portion of the tongue and infiltrating deep into its 
substance, causing ankyloglossia, dvsarthria and severe 
pain either locally or radiating to the ears but still with- 
out significant lymphadenopathy. Such cases have 
been treated by palliative radiotherapy or only anal- 
gesics and supportive therapy. The outcome was 
usually death within a few months in a very miserable 
condition with a large foul-smelling growth in the 
mouth, causing severe pain and difficulty in swallowing 
and breathing. For these cases we have developed an 
operation which removes en bloc the whole tongue, 
the floor of the mouth and the contents of the supra- 
hyoid triangles. 


Materials 

This paper reports 26 cases in which radical total 
glossectomy was performed between 1967 and 1972. 
These cases were selected from the patients attending 
the clinics of one of the authors at the Department of 
Surgery of the Tata Memorial Hospital. The cases 
selected for the operation had extensive disease local- 
ized to the tongue and floor of the mouth, not involv- 
ing the lower alveolus or lateral pharyngeal wall and 
without lymphadenopathy outside the submaxillary 
and lower facial nodes. Eleven were primary cases 
while 15 werg recurrent cases which had been treated 
previously with radiation therapy or chemotherapy 
in this hospital or elsewhere. 


Besides the extent of the growth other factors taken 
into consideration before surgery were the genera! 
physical condition of the patient, the presence of any 
systemic disease and the cardiovascular and pulmonary 
status of the patient. In a number of cases which were 
otherwise suitable the operation could not be under- 
taken because of poor general health or other systemic 
complications. All the patients were informed of the 
nature of the operation and the necessity of temporary 
tracheostomy and gastrostomy. Some of the patients 
refused the operation in the earlier years but recently 
the successfully operated cases have proved to be 
useful advisers to later patients. 

There were 21 males and 5 females in thus series. 
had primary disease in the posterior part of the 
tongue, II had disease in the anterior two-thirds of 
the tongue while 7 had disease involving both the 
anterior and the base of the tongue. In addition to 
swelling, pain and excessive salivation they had varv- 
ing degrees of ankyloglossia, dysarthria. dysphagia. 
bleeding and difficulty in breathing. Nine patients 
had enlargement of either the submaxillary or the 
facial nodes but only 4 had histologically proved 
metastases. 


Technique of operation 

1. The patient is put in the prone position with 
shoulder and head rests after endotracheal intubation. 
In some cases which were thought difficult to intubate 
because of a large growth a preliminary tracheostomy 
was performed under local anaesthesia and the endo- 
tracheal tube introduced through the tracheostomy. 

2. A transverse incision in Langer's line is made 
just above the level of the hyoid bone, extending from 
the level of one angle of the mandible to the other. 
The incision is deepened through the platysma and 
the flaps retracted to the lower border of the mandible 
and to the level of the hyoid bone. In dissecting the 
upper flap, care is taken to preserve the mandibular 
branch of the facial nerve. The deep fascia is incised 
at the level of the hyoid and along the posterior belly 
of the digastric muscle, and the facial vein is clamped. 
cut and ligated. The submandibular salivary gland is 
retracted upwards and the facial artery is identified 
at the upper border of the posterior belly of the 
digastric muscle, dissected, severed and ligated. 

3. The tendon of the anterior belly of the digastric 
muscle is cut at the upper border of the hyoid followed 
by incision of the mylohyoid muscle which is also 


cut along the upper border of the hvoid. The linguai 
* Tata Memorial Hospital. Parel, Bombay. india. e 
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Fig. I. Specimen of a radical total glossectoms 
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Fig. 2. Bisected specimen of a radical total glossectomy. 
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artery is identified and clamped at the upper border 
of the hyoid. The hypoglossal nerve is severed as it 
emerges below the posterior belly of the digastric 
muscle and the accompanying vein ligated. The same 
procedure is repeated on the other side. 9. 

4. The deep fascia is incised along the lower border 
of the mandible. The facial vessels are clamped, cut 
and ligated. The periosteum is incised at its lower 
border and separated up to the level of the mylohyoid 
line, detaching the anterior belly of the digastric, 
geniohyoid and  genioslossus muscles from the 
mandible. 

5. The oral cavity ts entered by incising the muco- 
periosteum and separating it all along the mylohyoid 
line. With this manœuvre the tongue with the floor of 
the mouth appears in the wound. 

6. The mucosal incision is extended posteriorly and 
medially in the vallecular fossae. The lingual nerve 
is cut where it emerges from the pterygoid muscle. 
The tongue, the floor of the mouth and the 
contents of the suprahvoid region are removed en bloc 
(Figs. 1, 2). 

The attachment of the masseter muscle to the 
angle of the mandible and the lower part of the body 
of the mandible is detached subperiosteally. 


Reconstruction of the floor of the mouth 

Various methods have been utilized for reconstruc- 
tion of the floor of the mouth. In the first 4 cases the 
skin was closed in two layers (platysma and skin). 
In 13 cases fresh or preserved amniotic membrane 
was used, in a further 8 cases omentum was employed 
and in the remaining case a pharyngostome was made 
at the initial operation and the floor of the mouth was 
reconstructed by a pectoral tube pedicle (Fig. 3). 
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Postoperative management In each surviving case an artificial speech device hà 
Care of the air passage been provided to improve their speech (Fig. 5 


The endotracheal tube is replaced by a cuffed tracheo- 
stomy tube at the end: of the operation, and the usual Discussion 
care’ of a tracheostomy is carried out to prevent Advanced carcinoma of the tongue is a painful ane 


tracheobronchial and pulmonary infection. distressing disease and any measure to relieve this 
* condition must be carefully evaluated. A procedure 

$ e. $ " 

Nutrition is assessed by the percentage of patients it can cure 


Intravenous giucose deip therapy is used for the first 
day and then feeding is started via either a nasogastric 
tube or a gastrostomy. The nasogastric tube or gastro- 
stomy remains till the patient is able to take sufficient 
nutrition orally, usually up to 3 weeks after surgery 
provided that wound healing is satisfactory. 


Prevention of trismus 

In the earlier part of the series this was a difficult 
sequel to treat. Later the masseter muscle was regu- 
larly separated subperiosteally and this has consider- 
ably reduced the incidence of trismus. If it occurred 
it was treated by regular jaw stretching by a metal 


jaw opener. 


Postoperative mortality and complications 
There were 4 postoperative deaths; one died on the 
day of operation from myocardial infarction, and 
another on the third day as a result of internal 
carotid artery haemorrhage. Two deaths followed 
bronchopneumonia associated with breakdown of the 
wound. Complete breakdown of the wound was 
noticed in 5 cases; 2 of these were repaired, 2 died 
and in the remaining patient the pharyngeal fistula 
was closed by a pectoral tube pedicle. Minor 
fistulae were noted in 4 cases and healed without 
any further surgical intervention. There was only 
| postoperative death in the last 15 cases of the series. 
Ten patients had trismus of varying degrees. Six of 
these had not had subperiosteal separation of the 
masseter muscle. In each case trismus was corrected 
with a metal jaw stretcher. One patient developed 
trachea! stenosis due to the prolonged use of a tracheo- 
stomy tube which required revision tracheostomy, 





Fig. 4. Barium swallow film 6 weeks after a radica 
total glossectomy 


Follow-up 

Of the 26 cases, 14 were treated before 1970 and have 
been followed up for at least 3 years. Two died post- 
operatively and 2 have been lost to follow-up. Four 
patients developed a local recurrence or metastases 
in the nodes and have since died of their disease. One 
patient developed a recurrence but is still alive. Five 
patients are alive and free of disease after more than 
3 years; 2 of these cases have survived for more than 5 
years. Of the 12 more recent cases, | died postopera- 
tively and 2 have developed local recurrence. One 
patient has since died of heart disease and 2 have 
been lost to follow-up. The remaining 6 patients are 
alive and free of disease from 5 months to 2 years 
and 8 months after operation. 





Rehabilitatiom 
The rehabilitation of these patients regarding degluti- Fig. 5. Speech device used to improve the speech after 
tion (Fig. 4) and speech has been highly successful. radical total glossectom: t 
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or the amount of palliation it can produce. The 
operation of radical total glossectomy judged by these 
standards is a procedure worth pursuing in the 
management of advanced carcinoma of the tongue 
which is stil! localized to the tongue or the floor of 
the mouth without metastases in the neck nodes or 
distant spread. As seen from the follow-up of this 


gr 


* 
* 


-, 


R i 
series it can effect a cure (2 patients are alive after 
more than 5 years), and if not it does provide good 
palliation in a number of cases by removing the 
fungating mass, overcoming the difficulty in swallow- 
ing and breathing and relieving the distressing pain. 
Furthermore the treated patients can be rehabilitated 
and are able to return to work. . 


blood pressure, mm/Hg 


' Survival rate in shock 


. can be increased with massive 
doses of corticosteroids 
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Injection DECADRON Shock-Pak 


Dexamethasone sodium phosphate; MSD 


20 mg/ml (new strength) 


In severe shock, treatment with Injection Decadron' Shock-Pak is an adjunct to 
and not a substitute for, specific or supportive measures that the patient may require 
e.g. restoration of circulating blood volume, correction of fluid and electrolyte 
balance, oxygen, surgical measures, and antibiotics. 


Supplied in 5 ml ampoules containing per ml, dexamethasone sodium phosphate equivalent to 20 mg 
dexamethasone, Detailed information is available to physicians on request. R denotes registered trademark 
Merck Sharp & Dohme Limited 
Hoddesdon, Hertfordshire. Telephone Hoddesdon 67123 
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Interior View of Venesta Modular Operating Theatre 


The Venesta Modular Operating Theatre System has been produced as a basis for designing operating 
theatre suites to give a superior total surgical environment. Many installations have now been completed, 
and others are in progress, in hospitals in many parts of the world. Users welcome and appreciate the many 
advantages of a Venesta suite. 


The nucleus of the system, the Venesta Modular Operating Theatre, was created following an in-depth 
study of the many functional requirements involved and represents a milestone in hospital design. The 
octagonal shape makes for efficient air conditioning whilst affording a most congenial working area for the 
surgeon and his team. Wall-mounted, specially designed equipment, e.g. diathermy, suction, etc., is serviced 
via rear-access without disturbance to the aseptic atmosphere within the theatre. The walls are formed by 
Melamine coated sandwich panels, easy to keep clean, very durable and pleasing to the eye. The general 
lighting unit illuminates the theatre indirectly thereby eliminating dazzle. Many other sensible features are 
incorporated. A lifespan in excess of that of conventional theatres is to be expected since new equipment of 
all types can be very easily incorporated in the structure. 


The Venesta System is so flexible that it can provide the simplest single-theatre suite or the most 
complex multi-theatre suite. The theatre itself is available in ten different sizes to suit all surgical require- 
ments. The system is equally applicable to new hospital developments and the upgrading of existing hospital 
facilities. 


The capital costs involved are competitive with conventional theatre installations. The running costs, by 
virtue of the superiority of the total design, are significantly less than those of conventional installations. 


VENESTA HOSPITAL SYSTEMS LIMITED, 
WEST STREET, 

ERITH, KENT, 

ENGLAND. 


Telephone: Erith 36900. 
Telegrams: Venestaman Dartford. 
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Postoperative fibrinolytic activity and deep vein 


thrombosis 


LC GORDON-SMITH, J. A. HICKMAN AND L. P. 
SUMMARY - 


The changes in blood fibrinojytic activity, measured by 


an isotopic method, have been studied in 50 patients 


following a major surgical operation. 

A phase of enhanced fibrinolytic activity occurred at 
the time of operation. Subsequently no evidence of pro- 
longed depression of fibrinolytic activity was demon- 
strated. 

Patients who developed postoperative deep vein 
thrombosis, as diagnosed by the >] fibrinogen tech- 
nique, exhibited significantly lower fibrinolytic activity 
on the first postoperative day than patients with no 
thrombosis (P « 001); apart from this the two groups 
of patients showed no demonstrable difference in fibrino- 
lytic activity in the 7 days after operation. 


FOLLOWING injury or surgical operation there is an 
early marked increase in blood fibrinolytic activity. 
This was first shown by MacFarlane in 1937 and has 
since been confirmed. (Olow, 1963; Innes and Sevitt, 
1964; Chakrabarti et al., 1969; Brown et al., 1971; 
Mansfield, 1972). 

There is evidence suggesting that following this 


initial enhancement of fibrinolytic activity a period of 


inhibition or ‘fibrinolytic shutdown’ (Chakrabarti 
et al, 1969) occurs and that this usually persists 
during the first postoperative week and often for 
longer (Innes and Sevitt, 1964; Bennett et al., 1967; 
Chakrabarti et al., 1969). Moreover, it has been sug- 
gested that this period of reduced fibrinolytic activity 
is associated with deep vein thrombosis (DVT) (Flute, 
1965; Chakrabarti et al., 1969). 

The evidence for a biphasic pattern of fibrinolytic 
activity after operation is based upon studies using 


the euglobulin lysis time (ELT) (von Kaulla, 1963) 
and the dilute whole blood lysis time (WBLT) 


(Fearnley et al., 1957) to measure fibrinolytic activity. 
However, such methods are liable to be influenced 
by changes in the fibrinogen concentration which 
forms the substrate for these tests (Blix, 1961; Galli- 
more and Shaw, 1969; Hickman, 1971). During the 
postoperative period the fibrinogen concentration 
rises, often increasing by up to 100 per cent or more 
(Egeburg, 1962) over the first few days, and it may 
be that the increase in ELT and WBLT seen after 
operation is, at least in part, a reflection of this in- 
crease in the fibrinogen concentration. Recently we 


have described a technique for the measurement of 


blood fibrinolytic activity employing i fibrinogen 
in vivo (Hickman and Gordon-Smith, 1972), and this 
technique has been shown to be largely independent 
of the fibrwogen concentration (Hickman et al., 
1973). 


16 
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In view of this it was decided to re-examine the 
changes in fibrinolytic activity occurring in the post- 
operative period, and to attempt to correlate such 
changes with the development of postoperative DVT. 
At the same time changes in the level of the inhibitor 
of plasminogen activator (i.e. substantially changes in 
fibrinolytic inhibitor) were measured using the uro- 
kinase sensitivity test (McNicol et al, 1963), 


Patients and methods 

Patients 

Fifty patients, all over 35 years of age, were studied: 
there were 24 males and 26 females. Eight were under- 
weight by 6 kg or more and 24 were over ween: by the 
same amount, as compared with ideal body weight 
taken from the Geigy tables. Fourteen were sui enm z 
from malignant disease. The mean age was 62 years 
(range 38-87). The operations performed inclu e 9 
major abdominal and urological procedures, radica! 
mastectomy and major hernia repair (Table L), 

Table I: 


OPERATIONS PERFORMED IN THE 50 


PATIENTS 
Operation No. of patienis DVT positiv 

Biliary; ipancreatic 10 = 
Gastric 12 E 
Large Bowel 11 T 
Prostate; urethra 7 E 
Breast 2 Í 
Laparotomy D 2 
Hernia E Ü 
Miscellaneous 2 i 





Methods 
Fibrinolytic activity: Blood samples were taken 48 and 
24 hours before operation, within | hour of the com- 
pletion of the operation and thereafter daily for 
days. In a few patients the second preoperative 
sample was taken within 24 hours of the operation add 
in some patients some of the postoperative sampi 
were omitted ( Table //). In a further group of Sur dis 
blood samples were taken at frequent intervals from 
shortly before to 3 hours after operation. All vene- 
punctures were performed using minimal haemostasis 
and with the patient at rest. Except in the early daws 
after operation, when many patients were on inira- 
venous fluids, a standard hospital breakfast was given 
between | and 1i hours before blood was taken. 
Fibrinolytic activity was measured by the timed fibrin 
digestion technique (Hickman and Gordon-Smith, 


* Department of Surgical Studies. 
London, 
Requests for reprints to L. P. Le Quesne. 


The Mic Idlesex Hospital. 
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Fig. 1. Changes in mean fibrinolytic activity (with | standard 
deviation) in 50 patients undergoing major Operations. 
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Fig. 2. Fibrinolytic activity in 2 patients before, during and 
after operation. One illustrates sustained postoperative 
enhancement, and the other reduced fibrinolytic activity or 
‘shutdown’. 
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Fig. 3. Mean fibrinolytic activity in patients with and without 
postoperative DVT. There is no statistically. significant. dif- 
ference between the two groups except by à non-parametric 
test on the first postoperative day (see Fig. 5). 
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1972), the results being expressed as the nfg of 
fibrin lysed in 3 hours. j 

All estimations were made in triplicate, the mean 
percentage difference of the three samples from their 
mean being 8:9 per cent. Fifty pCi ' 1 fibrigogen 
were given intravenously 10 minutes before the first 
blood sample was taken and a further 100 uCi in the 
first 24 hours after operation. The fibrinogen (ob; 
tained from Kabi Ltd) was prepared from a pool of 
screened donors and was iodihated at the Radio- 
chemical Centre, Amersham. All fhe samples of* 
fibrinogen were tested for coagulability and only those 
in which 80 per cent or more of the radioactivity was 
coagulable were used. è 
Haematocrit: Haematocrit was measured daily on all 
blood samples using the Hawksley microhaematocrit 
centrifuge. 

Fibrinogen concentration: The fibrinogen concentration 
of plasma (after centrifugation of whole blood samples) 
was determined by a gravimetric method (Hickman, 
1971). 

Urokinase sensitivity: The method of McNicol et al. 
(1963) was used, employing 0-2 ml plasma, 0:1 ml 
bovine thrombin 20 NIH units/ml and 0:32 ml 
urokinase solution 500 units/ml (Leo Laboratories). 
Deep vein thrombosis: All the patients were examined 
for evidence of DVT by the !*'I fibrinogen technique 
(Atkins and Hawkins, 1965; Negus et al., 1968). 

The Pitman 235 Isotope Localisation monitor 
(Kakkar et al., 1970) was used to examine the legs 
on the first, second, fourth and sixth postoperative 
days and beyond the sixth day if DVT was detected. 
A 20 per cent increase between adjacent parts of the 
same leg or equivalent points on the two limbs, per- 
sisting and increasing for at least 24 hours, was taken 
as the index for a diagnosis of DVT (Pai and Negus, 
1971). 


Results 

The results of measurements of blood fibrinolytic 
activity are summarized in Fig. | and Table 11. There 
Was no significant variation between the mean yalues 


Table I: CHANGES IN FIBRINOLYTIC ACTIVITY IN 
THE 50 PATIENTS* 


Mean and s.d. of 
fibrin 
(mg lysed /3 hr) 


Day of study No. of patients 


Preoperation: 
Day —2 0:73 - 0:45 47 
Dav - 1 068 -— 0-43 50 
Theatre recovery room 1-16 O62 50 
Postoperation: 
Day | 0-61 - 0-56 48 
Day 2 0-70 0-49 44 
Day 3 0:80 0-57 44 
Day 4 0:71 - 0-51 45 
Day 5 0:93 -0:55 47 
Day 6 103 0-53 43 
Dav 7 1-10. 0-60 4) 


* A significant rise in activity occurs at the time of operation 
compared with preoperative values (P- 0-001). By the sixth 
postoperative day fibrinolytic activity is agaf significaptly 
elevated compared with the mean preoperative level (P- 0-0Q1). 


Median 
DVT negative 


il 


0:10:20:3/0-40-5/0-6 0.70-80-91-0|1-1I-2 1-31-411-S/1-6 
Mg fibrin lysed/3 hr 


N w d 
. 


No. of patients 


: Median 
5 DVT positive 

4 
2 
c 

2 3 
ra 
a 

9 p 
o 
z 

| 






0:10:20:30.40.5 0:6070.80.9 0 IE 1-21-31-4 
Mg fibrin lysed/3 hr 

Fig. 4. Fibrinolytic activity on the first postoperative day in 

patients with and without postoperative DVT, showing their 

relation to the median for the whole group. Of those patients 

developing DVT, significantly more lay below the median than 

those who did not (P< 0-01; see text). 
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Fig. 5. Changes in mean fibrinogen concentration (with | 


standard deviation) in 50 patients undergoing major operations. 


on the 2 preoperative days. and in individual patients 
the preoperative variation was significantly less be- 
tween these 2 days than between any subsequent days 
(P < 0:05). 

Considering the changes occurring in the blood 
sample taken within the first hour after operation, in 
all but 10 patients there was an increase, often very 
large, in fibrinolytic activity, The percentage range of 
increase was 5-2500 per cent and the mean increase 
of 70 per cefft in the whole group of 50 patients was 
statistically significant (P < 0-001 ). 


Postoperative fibrinolytic activity 
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Fig. 6. Changes in mean urokinase sensitivity units (with | 
standard deviation) in 44 patients undergoing major Operations 


An explanation for the failure of 10 patients t 
show an enhancement of fibrinolytic activity im- 
mediately after operation may be provided by the 
intensive study of 4 patients over the time of operation 
In all 4 a marked increase of fibrinolysis was detected 
during the operation itself, but in 2 of the 4 fibrino- 
lytic activity had returned to preoperative levels oi 
below by the time the early postoperative sample was 
taken (Table 111). 

In the subsequent postoperative days fibrinolytic 
activity was very variable both in the individual 
patient from day to day and when comparing patient 
with patient. Fig. 2 illustrates the difference berween 
2 patients, one showing sustained enhancement afte: 
operation, and the other exhibiting a period of reduced 
fibrinolytic activity. 

Taking the group of 50 patients as a whole (fie. 1) 
the mean fibrinolytic activity returned to a level lowe) 
than the preoperative values on the first postoperative 
day, but was not significantly lower than the mean 
preoperative level. Thereafter fibrinolytic activity rose 
steadily until by the sixth postoperative day it wus 
Significantly greater than the preoperative 
(P<0-001). 

Twenty-one patients (42 per cent) developed DVT 
(9 males and 12 females); 6 thrombi were present 
in the right calf, 5 in the left and 10 were bilateral 
In | the thrombus extended proximally into the thigh 

The mean fibrinolytic activity of patients with and 
without DVT is shown in Fig. 3. There is no significant 
difference between the two groups in the preoperative 
levels or the degree of enhancement at the time ol 
operation. By conventional statistical tests no signifi- 
cant difference could be detected between the two 
groups on any of the postoperative days. However, 
study of the results on the first day after operation 
shows that whereas 14 out of 19 patients with DYT 
lie below the median for the whole group. only 10 out 
of 29 of those without DVT are similarly below the 
median (Fig. 4). It is apparent that the distribution ol 
results on the first day is asymmetrical, and analysing 
these figures by the non-parametric Mann-Whitney 
test (Siegel, 1956) a significant difference is revealed. 
confirming that patients developing DVT had a lowe; 
fibrinolytic activitv on the dav after operation than 
those without DVT (P < 0:01). 


levels 


* 
* 


1. C. Gordon-Smith et al. 


Table HI: FIBRINOLYTIC ACTIVITY IN 4 PATIENTS STUDIED OVER TIME OF OPERATION 


Age and sex 


m inre mta eme e ee e T e n n P terra rar T AA i a i rr aee T ar a M t a tt t trt rer tne rere ere eren eher rre rer ms 


of patient Operation Preoperation 
58 M Cholecystectomy 0:72 
61 M Choledochoduodenostomy 0-04 
40 M Incisional hernia repair 0-32 
S7F Laparotomy 0-98 


MAs mum eR A ip RIN AR np ll Nr INA RN ULE aaan tym FY IRI Eh Rl LTR RPA ESSERE ERE DEDE ATT TTT TOUT n Mrs nt AA A 


2 
e g * 
Fibrinolytic activity (mg fibrin lysed/3 hr) A 
After induction 
of general A 
anaesthesia After incision Recovery room * Ward 
0-76 0-86 t73 0-50 
0-16 1:36 0:12 s 007 
— 1:50 0:25 0-04, 
ES E33 1-45 ue 
e 
Discussion e ^ i 


Table IV: CHANGES IN PLASMA FIBRINOGEN” 


Mean and s.d. of 
fibrinogen 





Day - 2 390 = 140 49 
Day — I 390... 107 50 
Theatre recovery room 367 103 50 
Postoperatton: 
Day i 485. 107 48 
Day 2 615.: 153 44 
Day 3 663 : 133 45 
Day 4 640 = 150 45 
Day 5 625 4. 160 48 
Day 6 620. 160 41 
Day 7 615 = 140 4] 


* A significant rise occurs by the first day after. operation 
(P 0:010). 
Table V: UROKINASE SENSITIVITY TEST RESULTS* 


Mean and s.d. of 
urokinase sensitivity 


Day of study unitst No. of patients 

Preoperation: 

Day —2 1-49 035 39 

Dav —] 1:59. 0:35 36 
Theatre recovery room 1-49 0-42 36 
Postoperation: 

Dav | [28 0-36 38 

Day 2 1-15 036 39 

Day 3 11 0:39 4] 

Day 4 1:23: 0-34 36 

Day 5 1:28 0-38 41 

Day 6 131 20:32 39 

Day 7 1-29 40-35 37 


* The fall after operation is significant on the third post- 
operative day (P< 0-001). 
+ | unit = the reciprocal of a lysis time of 10 minutes. 


Changes in plasma fibrinogen concentration. are 
shown in Fig. Sand Table IV. All the patients showed 
an increase in fibrinogen concentration after operation, 
the levels remaining elevated at the conclusion of the 
study on the seventh postoperative day. The mean 
increase on the first day after operation was significant 
(P «0-001). The maximum mean increase of approxi- 
mately 60 per cent occurred on the third postoperative 
day. 

Urokinase sensitivity tests were performed in 44 
patients and the results are depicted in Fig. 6 and 
Table V. The results are expressed in units, | unit 
being equivalent to the reciprocal of a lysis time of 
10 minutes. There was a significant fall in the mean 
value after operation, reaching a lowest value by the 
third postoperative day (P«0-001), and it had not 
returned to preoperative levels by the end of the first 
week after operation. 
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The results presented in this study confirm the findings 
of previous workers that there is an immediate marked 
increase in fibrinolytic activity. following a susgical 
operation. Ten patients in the group of 50 studied did 
not show any such enhancement in the immediate 
postoperative period. However, 2 similar patients 
were observed in the group studied at short intervals 
throughout the operation, and in both these patients 
there was a marked but transient increase during the 
operation, the activity returning to preoperative levels 
by the end of the operation. In the light of these find- 
ings it seems probable that all patients in fact have a 
period of enhanced activity during operation. It is 
generallv accepted that this enhancement is an effect 
of the circulation being flooded by plasminogen acti- 
vator (Innes and Sevitt, 1964), From recent evidence 
DVT is most likely to be initiated during or immedi- 
ately after operation. In this study no difference has 
been shown in the degree of enhancement in blood 
fibrinolytic activity in patients with and those without 
subsequent DVT. It would therefore seem likely that 
changes in fibrinolytic activity at the time of operation 
are not a major factor in the initiation of postoperative 
DVT. This is further borne out by a study of patients 
undergoing prostatectomy who were given epsilon- 
aminocaproic acid (EACA) during the operation; no 
increased incidence of DVT was detected in this group 
despite the fact that their blood fibrinolytic activity 
was reduced in the recovery room when compared 
with a control group of patients (Gordon-Smith and 
Hickman, 1972). . 

It has been claimed that at least during the first week 
after operation a period of reduced fibrinolytic activity 
occurs as the usual response to injury (Innes and 
Sevitt, 1964; Bennett et al., 1967; Chakrabarti et al., 
1969). With the technique used in this study individual! 
patients did show such a lowered fibrinolytic activity 
— the so-called ‘fibrinolytic shutdown’——but other 
individuals behaved in an opposite manner (Fig. 2), 
and in the majority of patients in this study sustained 
depression of fibrinolytic activity was not demon- 
strated. This failure to show sustained reduction in 
fibrinolytic activity is at variance with the previous 
studies mentioned above. Several possible explanations 
may be advanced to account for this difference in 
results. In the first instance the phase of reduced 
fibrinolytic activity or “fibrinolytic shutdown’ requires 
definition. In this study it has been taken to mean 
lower fibrinolytic activity after operation by compari- 
son with the mean of the 2 preoperativetlays. By this 
criterion only the mean value on the first day atter 

à é 


.* 
* 9 


operation was lower than the preoperative mean, but 
this change was not statistically significant (0:4 « 
P «0:5. Moreover, it is of interest to note that by 
this definition of fibrinolytic shutdown Brown et al. 
(1971) failed to demonstrate it in a gr oup of 27 patients 
studied before and after operation using the WBLT; 
their definition of fibrinolytic shutdown was based 
upon a comparison of postoperative fibrinolytic 
activity with the activsty found in a preoperative blood 
sample taken in outpatients 6 weeks beforehand. 
Innes and Sevitt (1964) showed lower fibrinolytic 
activity in patients after injury by comparison not 


with values prior to the injury but with the range of 


fibrinolytic activity found by WBLT estimations in 
51 normal subjects. 

However, it is probable that the prime reason for 
the difference between the results reported here and 
those of previous workers lies in the use of a different 
technique for measuring fibrinolytic activity. The 
timed fibrin digestion technique used in this study has 
been shown to be largely independent of changes in 
the fibrinogen concentration (Hickman et al., 1973), in 
contrast to the ELT and WBLT (Blix, 1961 ; Gallimore 
and Shaw, 1969). It is well established, and confirmed 
in this study, that the plasma fibrinogen concentration 
rises after operation, and it may be that this rise in 
part accounts for the shut-down demonstrated using 
these latter methods. It has been claimed (Chakrabarti 
et al., 1969) that following some forms of stress (e.g. 
ECT) there is a fibrinolytic shut-down unaccompanied 
by elevation of the plasma fibrinogen concentration. 
However, critical analysis of the data on which this 
claim is based shows that whilst there is enhancement 
of fibrinolytic activity during ECT the evidence that 
it is followed by a shut-down is inconclusive. 

It might be argued that the timed fibrin digestion 
technique chiefly reflects changes in the plasminogen 
activator and, to a lesser extent, in the inhibitor. This 
is a particularly important point as it has been sug- 
gested that reduction of fibrinolytic activity after 
operation is due, at least in part, to rising levels of 
inhibitor, probably anti-activator (Innes and Sevitt, 
1964; Bennett et al., 1967). In this study the inhibitor 
levels were e assessed by the urokinase sensitivity test, 
and the results do not suggest that large rises in 
inhibitor were being concealed. Moreover, such falls 
in urokinase sensitivity that did occur (Fig. 6) might 
well be a reflection of the rising substrate (fibrinogen) 
concentration which will affect this test just as it does 
the ELT and WBLT. Indeed, it is of interest to note 
that the lowest values recorded for urokinase sensi- 
tivity were on the third postoperative day when the 
rise in fibrinogen concentration had reached its 
peak. 

Despite the failure to show sustained reduction in 
fibrinolytic activity after operation there was a signi- 
ficant difference (on the first postoperative day) 
between the values in patients developing DVT and 
those without DVT. With the small numbers involved 
it would be gnwise to draw firm conclusions, but it is 
of'interest that Mansfield (1972), using the ELT 
méthod, found a similar difference, and it is suggested 
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that reduced fibrinolytic activity on the day after 
operation may be one of the factors concerned in the 
pei rsistence and propagation of DVT. In addition, i 
Is interesting to note that the significant rise in fibrin 
lytic activity which developed at the end of the firs 
week after operation coincides with the beginning c ui 
the period (from the sixth to the fourteenth posi- 
operative days) when the risk of pulmonary embolism 
has been shown to be greatest (Barker et al, 1940; 
it is possible that this later rise in. blood fibrinolytic 
activity may lead to partial lysis and freeing of peri- 
pheral venous thrombi, resulting in pulmonary 
embolism. 
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The value of mechanical methods of preventing 
postoperative calf vein thrombosis 


N. L. BROWSE, B. T. JACKSON, M. E. MAYO 
AND D. NEGUS* 

* e 
SUMMARY 


The value of elevation of the leg and elastic stockings 


for the prevention of deep vein thrombosis has been 


studied in two groups of patients using the fibrinogen 
uptake test for diagnosis. Neither method appears fo 
have any effect on the incidence of thrombosis. 


Stasis of blood in the veins has for many years been 
thought to be an important precipitating factor in the 
aetiology of deep vein thrombosis of the lower limbs 
(Virchow, 1846). The current conception of the 
pathogenesis of deep vein thrombosis ts that activated 
clotting factors become concentrated in areas where 
blood flow is reduced, particularly in valve cusps and 
large muscle veins, and this concentration initiates 
the development of thrombus (Hume et al., 1970). 
During and after a surgical operation, particularly 
with muscle relaxation, the calf “muscle pump’ is 
abolished, the cardiac output falls and the arterial 
inflow to the limb is reduced (Browse, 1961). The 
combination of dilated veins lying among flaccid 
muscles with a poor vis-a-fronte inevitably reduces the 
volume and linear velocity of venous blood flow 
(Wright et al., 1951; Doran et al., 1964). 

Attempts to overcome venous stasis with the 
intention. of reducing the incidence of postoperative 
deep vein thrombosis were first applied in the post- 
operative period as it was believed that the majority 
of thromboses began at this time. Early ambulation 
had a number of enthusiastic advocates (Nelson, 
1944), but the increased arterial blood flow in the 
calf produced by muscle exercise is short-lived 
(Browse, 1964), and more critical clinical studies have 
shown little or no effect of early ambulation on post- 
operative deep vein thrombosis (Blodgett and Beattie, 
1946; Powers, 1949; Flanc et al., 1969). It is now recog- 
nized that the majority of the so-called postoperative 
deep vein thromboses start during the operation (Flanc 
et al., 1968; Negus et al., 1968), and recent attempts at 
prophylaxis have been applied in this period. 

The mechanical methods of prophylaxis can be 
subdivided into those which produce active inter- 
mittent compression of the veins in the limb and 
those which produce a sustained increase of the 
velocity of venous blood flow. Active compression of 
the limb veins during operation has been achieved by 
electrical stimulation of the calf muscles (Doran and 
White, 1967; Browse and Negus, 1970), movement of 
the foot by a mechanical pedal (Sabri et al., 1971a) 
and intermitent compression of the calf muscles 
(Sdbri et al., 1971b; Hills et al., 1972). A sustained 
increase of the linear velocity of blood flow can be 


produced by elevation of the limbs (Wright and 
Osborn, 1952: McLachlin et aL. 1960) and com- 
pression of the limb by elastic stockings (Stanton et 
al., 1949; Wilkins et al., 1952; Makin et al., 1969). 
This paper reports the results of two clinical trials 
of the two methods of producing a sustained increase 
of venous blood flow-—elevation of the leg and com- 
pression of the leg by elastic stockings «on 
incidence of postoperative calf vein. thrombosis. 
Other workers have already studied these methods. 
but in many early papers the method of diagnosis has 
been unreliable and in others where objective methods 
of diagnosis have been used. small numbers and the 
lack of matching of control and test patients have 
made the results suspect. We have 
fibrinogen uptake test as the sole method of assess- 
ment and have studied the effect of the prophylaxis 


used the 


within each patient by comparing a treated leg with 
an untreated leg in order to avoid the problem of 
obtaining matched controls. We have not attempted 
to evaluate the effect of prophylaxis on thrombosis 
in the common femoral or iliac veins or on pulmonary 
embolism. 


Materials and methods 
The selection of patients was identical to that af a 
previously reported study (Browse and Negus, 19701. 


Al the patients had the nature of the investigatior 
explained to them and gave their written consent. 


Detection of deep vein thrombosis in the lower rhigé 
and calf 

The "I fibrinogen uptake test was used, following the 
technique described by Negus et al. (1968) and Browse 
and Negus (1970). 


Elevation of the legs 

Group 1: During the operation one leg was elevated 
to 20° on a sponge-rubber-covered board. The 
opposite leg acted as the control and was allowed : 
rest on the operating table with a small pad beneath 
the heel. The leg to be elevated was chosen ai random 
by elevating the right leg in patients whose date of 
birth was an even number and the left leg if it was an 
odd number. 

Group 2: A small group of patients undergoing ano- 
rectal surgery who had both legs elevated in Lloyd- 
Davies's supports was also studied. There were no 
control patients in this group. 
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elevation better than 
no elevation 


in elevated 
feg 





no ebvaton better 
than elevation 


Fig. 1. Sequential analysis of the unilateral thromboses 
in the leg elevation trial There is no significant difference 
between the control and test legs. 







no significant 


difference 


excess 
thromboses 
in Stocking 


leg 


no stocking better 
than stocking 


Fig. 2. Sequential analysis of the unilateral] thromboses 
jn the stocking trial. There is no significant difference between 
the control and test legs. 


Table I: EFFECT OF LEG ELEVATION AND ELASTIC 
STOCKINGS ON THE INCIDENCE OF DEEP VEIN 
THROMBOSIS (DVT) 


No with DVT 
Method of prophylaxis Control leg Test leg 
Elevation (97 patients) 16 19 
Stockings (90 patients) 26 22 


Table II: EFFECT OF TYPE OF PROSTATECTOMY ON 
THE INCIDENCE OF DEEP VEIN THROMBOSIS 


Percentage 
No with incidence 
Operation Total no. DVT of DVT 
TUR 48 14 29 
RP 42 21 50 


TUR, Transurethral resection. RP, Retropubic prostatectomy. 
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Postoperatively both groups of patients wére 
nursed in a normal bed with no leg elevation. Routine 
physiotherapy—daily breathing and leg exercises— 
was carried out. The physiotherapists and the nurses 
were not told which patients were participating in the 
trial. 


Elastic stockings 

A stocking consisting of a single layer of Tubigrip, 
size G4 RT, 675 cm (Seton Products Ltd), was 
placed on one leg (chosen in the same way as for the 
elevation study) on the day the patient entered hos- 
pital. The stocking extended from the middle of the 
foot to just below the knee. It was worn until dis- 
charge but was rolled down during the scintillation 
counting. Tbe other leg acted as the control. All the 
patients in this trial were undergoing prostatectomy 
and so had their legs placed in various positions during 
the operation (Mayo et al., 1971). 


Statistical design of the trial 

The untreated leg was used as the control to avoid the 
problems of matching that arise if patient-to-patient 
comparison is used. There is no published evidence to 
suggest that elevation of one leg or the application 
of a single stocking alters the blood flow in the other 
leg (Roberts et al., 1972). Legs can only be compared 
if the incidence of deep vein thrombosis is normally 
equal in both legs. This point has already been 
demonstrated in 542 patients investigated by the 
1257 fibrinogen uptake test (Browse and Negus, 1970). 

The design of the sequential analysis was identical 
to that described by Browse and Negus (1970). AU 
the patients including those with thrombosis ın both 
Jegs were counted in the final analysis using 
MacNemar’s test for matched pairs. 

In group 1 of the leg elevation trial the technician 
performing the scintillation counting had no know- 
ledge of which leg had been elevated during the 
operation. In the stocking trial the technician could 
see which leg was wearing the stocking. Bias was 
minimized by counting with a scaler rather than a 
ratemeter, because the scaler gives an absolute figure 
which can only be falsified by deliberate intent 
(misdirection of the scintillation counter), whereas 
the needle of a ratemeter swings about and the 
operator must choose the mean point, a choice which 
may be consciously or subconsciously influenced by 
pre-existing knowledge. 


Results 
Effect of elevation of the leg 
Group 1: Ninety-seven patients were included in this 
trial. There were 48 men and 49 women. The ages 
of the patients studied ranged from 40 to 85 witha 
mean of 57-7 years. Fifty left legs and 47 right legs 
were elevated. Seventy patients had upper abdominal 
operations, 12 had lower abdominal, 9 had opera- 
tions on the head, neck or chest wall and 6 had 
herniorrbaphies. ; e 
Twenty-eight patients (29 per cent) developed deep 
vein thrombosis; 12 of these thrombi were detected 
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Table HH: EFFECT OF TYPE OF OPERATION ON THE INCIDENCE OF DEEP VEIN THROMBOSIS 
Mean Male : female No. with 
Operation Total no. age (vr) ratio DVT 
EM M MM Dan M MORIR PERRA - 
Upper abdominal intraperitoneal 70 57 l 0-9 RE A 
Lower abdominal intraperitoneal a0 62-5 1: 06 io M3 
Lower abdominal extraperitoneal 42 68 21 So 
. (prostatectomy) 
Head. neck and chest wall 9 56 L3 i 1] 
Transurethral prostatectomy 48 64 i4 M 
Herniorrhaphy 6 57 Lp 3 50 
L(————————————— : eeu un a e METUS UM Ue suec SPI a EES MAMANS 
Table IV: EFFECT OF MALIGNANT DISEASE ON THE 


in the test leg only, 9 in the control leg only and 7 
patients had bilateral thrombi. In the sequential 
analysis shown in Fig. | there is no significant 
difference in the incidence of unilateral thrombosis 


in the test and control patients, and there is no 
difference when all the cases of thrombosis are 


considered (Table 1). Hence there is no evidence 
that intraoperative elevation of the leg has any 
value. 

Group 2: This is a small group of 18 patients, all of 
whom had rectal operations. Both legs were elevated 
and there was no control group. They were studied 
because they were a high-risk group (elderly with 
carcinoma), and we thought that it would be interest- 
ing to know if the Lloyd-Davies position decreased 
or increased the chances of calf vein thrombosis. 
There were 12 men and 6 women with a mean age of 
63-4 years (range 48-80). Seven patients (39 per cent) 
developed deep vein thrombosis. Of these, 4 were 
detected in the right leg only, 2 in the left leg only and 
| patient had bilateral thrombosis. The 39 per cent 
incidence of calf vein thrombosis is similar to that 
found by Kakkar et al. (1970) in a series of patients 
with carcinoma. Elevation of both legs in Lloyd- 
Davies's supports in this small group of patients did 
not, therefore, have an obvious effect on the incidence 
of calf deep vein thrombosis. 


Effect of elastic stockings 

Turneb pates were i dee 2 this ee All were 
all ge went d ene, one in 42 nd 
transurethral in 48. 

The number of patients undergoing each tvpe of 
prostatectomy and the incidence of deep vein throm- 
bosis in each group are shown in 7able II. The 
incidence of thrombosis (50 per cent) in the patients 
undergoing retropubic prostatectomy is significantly 
higher than the 29 per cent incidence in those under- 
going transurethral resection (Mayo et al. 1971). 
Thirty-five patients (39 per cent) developed deep vein 
thrombosis; in 9 patients this was in the treated leg 
only, in 13 in the control leg only and 13 patients had 
bilateral thromboses. The sequential analysis is 
shown in Fig. 2. With a total of 22 thromboses in 
the stockinged leg and 26 thromboses in the control 
leg (Table 1), this trial failed to demonstrate any effect 
of elastic stgckings in preventing calf or lower thigh 
thrombosis as detected by the '*I-fibrinogen uptake 
test. 
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INCIDENCE OF DEEP VEIN THROMBOSIS 











Mean No. with 
Disease Total no. age (vr) DV T 
Non-malignant 143 SRX 46 2 
Malignant 62 65-8 24 ig 
Total 205 60-9 70 8 


Table V: EFFECT OF UNDERLYING MALIGNANT 
TO ELECTRICAL 


DISEASE ON THE RESPONSE 
STIMULATION OF THE CALE?” 


Disease 








Non-malignant q3 (8 
Malignant 10 4 

* Browse and Negus (1970). 

Effect of the type of operation 

The incidence of calf deep vein thrombosis in relation 


to the type of operation performed has been examined 
in all the patients studied (Table HI). 

The relatively high incidence of deep vein thrombosis 
detected in patients undergoing hernia repair is 
probably not significant in view of the small number 
of patients involved. Other workers have seen a 
lower incidence (26 per cent) in larger groups (Kakkar 
et al, 1971). There is little difference between the 
incidence of venous thrombosis in patients under- 
going upper or lower intraperitoneal abdominal 
surgery, but there is a marked difference between 
patients undergoing all forms of abdominal surgery 
and those undergoing surgery to the head, neck and 
chest wall, and a very high incidence after retropubic 
prostatectomy. The reason for these differences is not 
clear. 


Effect of malignant disease 


A number of publications have suggested that the 
incidence of thrombosis is significantlv hi ee ifi. 


$ 


patients suffering from malignant disease. Janie fi 
compares the incidence of thrombosis in patients with 
and without cancer in the 205 patients from both 
trials and the bilateral elevation group. There a 
slightly higher incidence (39 per cent against 32 per 
cent) in the patients with carcinoma, but this is not 
statistically significant. The mean age of these two 
groups is 65:8 (cancer) and 58:8 years (no cancer) 
and in all respects, except for the types of operation, 


i$ 


the groups were similar. This suggests that, the 
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underlying malignant disease of these patients, which 
was relatively early and possibly curable, did not 
cause a higher incidence of thrombosis. 

Hills et al. (1972), in a trial of the effectiveness of 
intermittent calf compression, reported that the 
method was ineffective in patients with malignant 
disease but significantly effective in those undergoing 
surgical operations for other conditions. In view of 
this report we have re-examined the results of a group 
of previously reported patients in whom electrical 
stimulation of one leg was used as a means of 
prophylaxis (Browse and Negus, 1970) Table V 
shows that stimulation was just as effective in pre- 
venting thrombosis in patients with carcinoma as it 
was in those with non-malignant conditions. These 
results and the overall effect of carcinoma shown in 
the whole group (Table IV) suggest that cancer is not 
likely to impair the effectiveness of methods of 
prophylaxis. 


Natural history of the thrombosis 

Out of the total 205 patients, 70 had a positive 
fibrinogen uptake test (35 per cent). In 22 patients the 
thrombosis was bilateral. The test became positive 
on the first postoperative day in 29 (41-5 per cent), on 
the second day in 15 (21-5 per cent), third day in 11 
(15-5 per cent), fourth day in 9 (13 per cent) and 
fifth day in 6 (85 per cent). Thus two-thirds of 
the thrombi were detected within 48 hours of the 
operation, Of the 22 bilateral thromboses, 15 began 
simultaneously, 4 on adjacent days and | each, 2, 3 
and 5 days apart. The last patient developed a 
positive test in one leg on day | and in the other leg 
on day 6. 

Ninety-seven per cent (89 of 92 legs) of the thrombi 
occurred in the calf. Two legs had a positive count 
along the whole leg from mid-calf to mid-thigh when 
first examined on the day after operation, so that it is 
not possible to say where the thrombosis began, and 
in one leg there were two areas of high count rates, 
one in the thigh present on day | and the other in the 
calf which began on day 6. In the majority of legs the 
count rate was raised at one or two points at the first 
positive examination. and remained so until the 
count rates became too low to be reliable, but in 18 
legs (18:2 per cent) the area of raised counts increased, 
suggesting extension of the thrombus. In 14 legs this 
extension stopped below the knee joint, but in 4 legs 
it continued above the level of the knee joint. These 
4 legs, together with the 3 legs in which the thrombus 
was present in the thigh at the first positive examina- 
tion, make a total of 7 legs in 92 legs (7-6 per cent), 
or 7 of 70 patients (10 per cent), with thrombus above 
the knee. Two of the patients with a thrombus that 
extended above the knee had thrombus in the other 
leg which also extended, but only to knee level. 

The increased levels of radioactivity in the legs 
containing thrombus disappeared gradually during 
the period of examination in 15 legs (21-5 per cent), 
so that by the seventh or eighth day the thrombus was 
not detectable. As phlebograms were not done we 
canpot say whether these thrombi had dissolved 
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spontaneously or had simply lost their high con- 
centration of radioactivity. In 1 patient a high area of 
radioactivity suddenly disappeared, suggestive of 
detachment and embolism, but this patient had no 
chest symptoms. TR 

The patients showing spontaneous ‘dissolution’ 
were evenly distributed between the elevation and 
elastic stocking trials, and between the control arid 
the test legs. . 


Pulmonary embolism 
No special search was made for pulmonary embolism, 
No patient died from embolism. Two patients died 
from advanced carcinoma and autopsy showéd no 
pulmonary embolism. Symptoms such as pleuritic 
chest pain, dyspnoea and haemoptysis, sufficient to 
make the physician in charge suspect a diagnosis of 
pulmonary embolism, occurred in 4 patients (2 per 
cent): 2 of the 90 patients in the stocking trial (2-2 per 
cent), | in the elevation trial (1 per cent) and 1 in the 
bilateral elevation group. Only 2 of these patients had 
had a positive uptake test in the legs; in both the area 
of increased counts was confined to the mid-calf. 
These data give no indication of the real incidence of 
pulmonary embolism. 


Discussion 
These studies have confirmed the observations of 
Rosengarten et al. (1970) and Rosengarten and 
Laird (1971) that neither elevation of the legs nor 
their compression by stockings is effective in pre- 
venting the calf vein thrombosis that is detected by 
the '?I fibrinogen uptake test. As this investigation 
used only the >I fibrinogen uptake test for diagnosis, 
no conclusion can be made about the effect of these 
methods of prophylaxis on thrombus formation in the 
common femoral or iliac veins, but as no patient 
developed massive swelling of the leg, none had the 
signs of a major or massive pulmonary embolus and 
only 4 had chest symptoms which might have repre- 
sented small pulmonary emboli it is unlikely that we 
missed many thrombi above the middle of the'thigh. 
The results clearly show that the two passive 
methods of prophylaxis which have been investigated 
are ineffective and this is in striking contrast with the 
successful effect of methods which intermittently 
increase venous blood flow by compressing the calf 
veins, such as calf muscle stimulation, the mechanical 
foot pedal, intermittent compression by pneumatic 
stockings, each of which has been carefully investi- 
gated by methods similar to those reported here, 
using the fibrinogen uptake test, acceptable controls 
and proper statistical evaluation. Elevation of the leg 
and compression bandages approximately double the 
linear velocity of venous blood flow (Wright and 
Osborn, 1952; Makin et al, 1969) The ‘active’ 
methods, by causing a sudden increase of intra- 
muscular pressure, produce a far greater but inter- 
mittent change in the velocity flow. A possible 
explanation for the difference between the effect of a 
sustained increase in velocity flow and intermittent 
changes in velocity is that the sudden squeeze of the 
e. 
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muscles which is required to produce the latter type 
of change empties the valve cusps. The valve cusps 
are not emptied when the leg is elevated, and stockings 
will only empty them if the pressure applied is so 
great that the veins are completely compressed. The 
combined results of these various studies strongly 
support the theory that thrombi begin in the areas 
of extreme stasis in the valve cusps, and provide the 
first real evidence thate stasis is a causative factor of 
Glinical thrombosis since Virchow presented this 
hypothesis in 1854. : 
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Portacaval transposition in the rat: a new technique 
and its effects on liver and body weight À 
C. Jl. RYAN, I. S. BENJAMIN AND L. H. BLUMGART* s 


SUMMARY 

Portacaval transposition by direct end-to-end anasto- 
moses has been established in rats, with negligible 
mortality and with survivors up to 150 days. The 
operation was associated with an early fall in body 


weight, followed by a recovery period the rapidity of 


which was related to the preoperative weight (and thus 
age) of the animal. At sacrifice after 35 days the 
relative liver weight of the animals with portacaval 
transposition was significantly reduced (P — 0-01), 
though it remained significantly higher (P « 0-001) 
than that in a group of animals with a portacaval 
shunt. The only histological change was minimal 
congestion of the sinusoids in the animals with porta- 
caval transposition. 


PORTACAVAL transposition offersconsiderabletheoreti- 


cal advantage over conventional portal-systemic 
shunting procedures in the treatment of portal 
hypertension, since liver perfusion is maintained. 


Technical problems have, however, limited its appli- 
cation, and its clinical use has been reported in 
only a few instances. As an experimental preparation 
portacaval transposition provides a useful tool for the 
investigation of hepatic metabolism, and specifically 
of the mechanism of hepatic encephalopathy. Child 
et al. first described portacaval transposition in the dog 
in 1953, and their preparation has since been widely 
used. Lecompte et al. (1970) reported a method 
for portacaval transposition in the rat in which a 
left nephrectomy was necessary. We have developed 
a technique for portacaval transposition in the 
rat using direct end-to-end anastomoses, and have 
studied the effects of the procedure on body weight 
and on liver weight. Preliminary studies of liver 
histology have also been carried out. 


Materials and methods 

Male Sprague-Dawley rats weighing between 270 
and 405 g were anaesthetized with ether and intra- 
peritoneal Veterinary Nembutal (0-07 ml/100 g body 
weight). All the procedures were clean but not sterile 
and antibiotics were not administered. Postopera- 
tively the animals were caged in groups of 4, under 
controlled rte of temperature and humidity, 
and fed on rat cube diet 41B. 


Surgical te chnique 

The abdomen is opened through a midline incision. 
The median and right lateral lobes of the liver are 
mgbilized and delivered upwards on to the anterior 
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abdominal wall to provide access to the vena cava anc 
the portal vein. The intestines are displaced to the 
left of the animal, exposing the portal vein and vena 
cava, 

Vascular dissection and anastomoses are performed 
using x IO. magnification with a Zeiss operating 
microscope, and 7-0 silk mounted on an 8-mm 
atraumatic needle (Ethicon W6594). Tearing of the 
vessels, with consequent leakage, is avoided by con- 
stant moistening of the operative field with sterile 
water. The vena cava is mobilized and meticulously 
cleaned from the junction of the right renal vein to 
the inferoposterior margin of the liver. The right 
gastric. vein-—the most proximal tributary of the 


one placed ea ah to Ts right ay vein and the 
other flush with the lower border of the liver. The 
portal vein is also divided between clamps applied 
so as to give the maximum possible length of vein 
free for manipulation. Two stay sutures are placed 
so as to attach the distal portal vein to the proximal 
vena cava at opposite points on their circumference. 
The ends are left free and gentle traction is applied 
throughout the procedure. First the posterior and 
then the anterior walls are anastomosed using a 
continuous over-and-over suture (Fig. 1). Pressure is 
applied to the anastomotic line with a cotton wool 
pledget while the clamps are removed, and the vessels 
are finally pumped gently with a cotton wool pledget 
to free any clots present, The second anastomosis, of 
the distal vena cava to the proximal portal vein, is 
carried out in a precisely similar manner (Fig. 2). 
Some manipulation of the liver and clamped vessels 
may be necessary to achieve approximation of the 
vessels without tension (Fig. 3). The total duration of 
occlusion. of the portal vein was not allowed to 
exceed 15 minutes. The duration of vena caval 
occlusion in practice did not exceed 35 minutes, 
though this time is probably not critical. The abdomen 
is closed with catgut for muscle and metal clips for 
the skin. 


Experimental design 

A preliminary study was first performed. Portacaval 
transposition. was carried out in 9 animals, with 
2 intra-operative deaths. Four animals were sacrificed 
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Fig. 3. Completed portacaval transposition. 


because of wound infection, and 3 remain alive at 
present 150 days after operation. 

A further 48 animals were studied. These were 
divided into the following groups: 


Group | (13 animals): Portacaval transposition 
(PCT). 
Group 2 (1| animals): End-to-side pertacaval 


anastomosis (PCS) by a method similar to that of 
Lee and Fisher (1961). 

Group 3 (14 animals): Sham operation in which the 
liver was mobilized and vessels displaved as in 
groups | and 2. Tissues were handled over a period 
of 40 minutes, but no vessels were clamped. 

Group 4 (3 animals): Sham operation as in group 3 
but with temporary clamping of vessels to simulate 
PCT. 

Group 5 (3 animals): Sham operations as in group 3 
but with temporary clamping of vessels to simulate 
PCS. 

Group 6 (4 animals): PCT as in group 1 but with 
permanent ligation. of the distal vena cava to the 
proximal portal vein anastomosis. In 2 animals this 
was performed immediately after operation, and in 
2 animals 133 days after operation. 

Groups 1-5 were studied over a 35-day period. 

All the animals were weighed twice weekly, At the 
time of sacrifice the animals were anaestFetized with 
ether and the anastomoses examined. The liver was 
then excised, blotted, weighed and fixed in 10 per cent 
formol saline. In 5 animals from each of groups | and 
2 and 5 control animals paraffin sections were stained 
with haematoxylin and cosin. 
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Patency of anastomoses 
All the portacaval shunt and portacaval trans- 


position anastomoses were examined before sacrifice 
and found to be patent. There was no evidence of 
thrombosis, stenosis of the anastomotic site or 
distension of the vessels distally. Adhesions around 
the operative field were found in every case but 
there was no evidence of collateral circulation, 
although this was not confirmed by splenoporto- 
graphy. 


Changes in body weight (Fig. 4) ° 
Animals in every group lost up to 18 per cent of 
their preoperative weight in the first week. Thereafter 
the sham-operated animals (groups 3-5) gained 
weight rapidly. 

Rats with a portacaval shunt (group 2) continued 
to lose weight and by the third post-operative week 
had lost 13-32 per cent of their body weight. 
Recovery of this weight was minimal by 35 days. 
These weight changes were not related to the age of 
the animal. 

Rats with a portacaval transposition (group 1) 
showed a body weight response to the operation 
which was related to the preoperative body weight 
(and thus to age). Younger rats of 270-325¢ (6 
cnimals) followed the trend of the sham-operated 
cnimals. though they remained significantly lighter 
(P — 0:001) 35 days after operation. By contrast, older 
rats of 340-405 ¢ (5 animals) lost more weight 
(12-20 per cent) by the end of the sec&md week and 
thereafter their weights remained unchanged for most 
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of the ‘period of study. However, by the thirty-fifth 
postoperative day these older rats with portacaval 
transposition did show some evidence of recovery of 
body weight and were at this time significantly heavier 


2 animals with portacaval transposition did not behave 
in this manner, and these animals have been omitted 
from the calculations used for Fig. 4. 


Liver weight and histológy 
The liver weight in each animal at sacrifice was 
expressed as a percentage of the body weight ( Table I). 
In the control groups this was 3-0 per cent. The rats 
with ,portacaval transposition showed a relative 
decrease of liver weight to 2-78. per cent of body 
weight at sacrifice, which differed significantly from 
the control groups (0-01 > P> 0-005). This figure was 
the same for both age groups of rats described above. 
The animals with a portacaval shunt showed a signi- 
ficantly (P<0-001) greater decrease in the relative 
liver weight at sacrifice (2-09 per cent) when compared 
with the animals with portacaval transposition. 
Preliminary histological studies by light micro- 
scopy revealed only minimal red cell congestion of 
the sinusoids in the group with portacaval trans- 
position, 


Discussion 

We have shown that it is possible to perform porta- 
caval transposition by simple direct end-to-end 
vascular anastomoses in the rat. The operation is 
short, well tolerated, and has a negligible mortality. 
Five animals have survived in a good state of health 
for 140-150 days after surgery. 

It is known that acute occlusion of the portal vein 
in the rat is incompatible with survival, The 2 animals 
(group 6) in which the distal vena cava was ligated 
at the anastomotic site immediately. after operation 
died within 48 hours. Since normal rats will survive 
ligation of the inferior vena cava above the renal veins 
(Franco et al., 1971), these animals were presumably 
unable.to withstand the combined procedure. The 
2 animals in which the vena cava was ligated at 133 
days after operation survived the procedure but lost 
weight. This is compatible with the fact that the 
preparation has in effect been converted to a porta- 
caval shunt. This procedure does not therefore adduce 
any evidence for patency of this anastomosis or 
existence of a collateral circulation further to that of 
inspection at sacrifice, 

Portacaval transposition has a considerable 
theoretical advantage over other shunting procedures 
in the maintenance of perfusion of the liver via the 
portal vein. Whether the portal vein normally carries 
substances which are in some way trophic to the liver 
parenchyma is controversial (Fisher et al, 1971), 
but it seems certain that maintenance of blood flow 
via this route exerts a protective influence on the liver 
substance (Weinbren, 1955). The minimal sinusoidal 
congestion seen in the rats with portacaval trans- 
position in this series may be a reflection of this 
continuing perfusion, and certainly the relative loss of 
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Group 





Number of animals 13 ii 20 

Mean liver weight 2°78 2409 3400 
( 5^5 of body weight) 

Standard deviation Q-46 0-24 18 


liver weight is less after this procedure than after 
shunting. It seems unlikely that a weight difference 
of the magnitude that we have observed is due to a 
difference in content of blood within the liver. and it 
has previously been shown that cell volume is reduced 
in the liver of rats with portacaval anastomosis 
(Weinbren et al., 1972). 

The reason for the age- or weight-related trends in 
body weight in the group with portacaval transposition 
is not immediately apparent, and it may be that longer 
periods of study are necessary to establish the validity 
of this observation. 
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Long-term preservation of fresh viable 
aortic valve homografts by freezing 


NAWAL AL-JANABI AND DONALD N. ROSS* 


. 
SSUMMARY 
A method of long-term storage of fresh homograft heart 
valves in liquid nitrogen ( — 195 "C) is described. The 
object is to preserve them in a viable state with un- 
changed structure. Five groups of valves were studied. 
Viability before and after freezing was assessed 
aquantitatively by the use of autoradiography. 

Mitotic activity of the fibroblasts declined at a very 
slow rate in groups 1, 2, 3 and 4, in which the valves 
were stored at +4°C in a nutrientlantibiotic solution 
for periods between 24 hours and up to 6 weeks before 
freezing. The percentage of metabolically active fibro- 
blasts declined more rapidly in valves from group 5, in 
which the valves had been stored for 8 weeks at +4 C 
before freezing. 
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AoRTIC valve homografts have been used in clinical 
practice over the past 10 years. The first valves (Ross, 
1962) were stored in a freeze-dried state after ethylene 
oxide sterilization, but clinical and experimental evi- 
dence suggests that fresh undenatured valves are less 
likely to rupture or calcify. Such valves were first used 
by Murray (1956) in the descending aorta as a form of 
palliation in cases of aortic replacement and they have 
since gained general acceptance (Barratt-Boyes, 1964; 
Angel et al., 1968; Barratt-Boyes et al., 1969; Karp 
and Kirklin, 1969). 

We changed from freeze-dried valves to frozen 
valves in 1967 (Ross, 1964, 1968) and then to fresh 
viable valves in 1970. In our practice the presence of 
viable cells in the cusps has been used mainly as an 
index of the structural integrity of the collagen and 
the elastic matrix while recognizing that the cells may 
also persist after implantation and service the cusp 
matrix in the host. We have used a variety of methods 
to assess cellular viability in the cusps (Al-Janabi et 
al., 1972). 

Previous work (Al-Janabi et al., 1972) indicated that 
valves removed within 48 hours of death and sterilized 
in an antibiotic mixture (Lockey, et al., 1972) preserve 
their morphology and could be shown tocontainliving 
fibroblasts (Smith, 1967; Angel et al., 1968). 

The use of an autoradiographic technique (Kopriwa 
and Leblond, 1962) has given us a quantitative assess- 
ment of both the numbers and degree of viability of the 
fibroblasts in the cusps. Furthermore, the cusp fibro- 
blasts have been shown to be capable of synthesizing 
DNA (Al-Janabi et al., 1972) and protein (Al-Janabi 
et al., 1973). 

The rate of decline in the percentage of viable cells 
has, been slowed by storing the valves in a nutrient 
medium instead of Hanks's solution (Al-Janabi and 
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Ross, 1973). This has meant that we have been able 
to extend our storage period at 4 °C about 8 weeks 
from a previously acceptable |8-day safe storage in 
Hanks's balanced electrolyte solution. 

As a projection of this it has seemed desirable to 
look for a method of storage offering maintained 
viability and preservation of structure for longer or 
even indefinite periods of time, 

Previous experience with red cells and spermatozos 
(Smith, 1961) demonstrated that the combination of 
freezing and a cryoprotective agent is effective in 
preserving the cellular integrity and viability. Agents 
such as glycerol and dimethylsulphoxide (DMSO) ac! 
by preventing a damaging rise in the concentration 
of electrolytes during the freezing process and also 
under conditions of storage and thawing from sub- 
zero temperatures (Lovelock, 1953b). 

We have now applied an additional protective 
freezing technique to our fresh homograft valves and 
have assessed the viability by an autoradiographic 
method before and after freezing. The purpose of this 
communication is to report on the degree of preserva- 
tion of cellular viability in fresh aortic and pulmonary 
valve homografts stored at — 195°C and subse- 
quently thawed to room temperature. 


Materials and methods 
Sixteen aortic and 4 pulmonary valves were collected 


of death. After clean dissection the valves were 
immersed in a nutrient medium (199+ 10 per cent 
alf serum: Burroughs Wellcome & Co., Dartford, 
Kent) to which had been added the National Heart 
Hospital antibiotic formula (Lockey et al, 1972; 
The 20 valves were divided into five groups according 
to the time the valve had been kept in nutrient/anti- 
biotic before freezing (Table 1). 

At the time of freezing each valve was divided into 
six pieces which included a section of both the cuss 
and a vessel wall. These were then placed in bijou 
bottles filled with à freezing medium consisting of 
85 per cent of the nutrient/antibiotic solution and 
I5 per cent DMSO. The pH of this solution. was 
adjusted to 8-0 with saturated sodium bicarbonate 
solution. 

These samples were then frozen at the rate of | °C 
per minute with an automatic Medical Scientific 
Company (MSC) freezing machine from the ambient 
temperature to —70 °C and then placed directly into 
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Fig. 1. The percentage of metabolically active cells in the 
five groups stored at — 195 C for different times. 





Fig. 2. Thin sections of aortic cusps showing a normal 
architectural structure. a, Before freezing. b. Four months 


after freezing. HE. (€ < 177.) 


Death of donor 
12-48 hours 


Aortic valves trimmed and immersed 
in nutrient antibiotic solution 


Whole valves stored at 


PF d +4 C up to IO days inc 


Biopsy for viability Biopsy for sterility 


Nat sterile 
discarded 


Sterile 


Up to B weeks' storage at 4 C Surplus valves stored at 4 C 


in nutrient antibiotic solution antibiotic nutrient solution 
| Transfer to antibiotic / nutrient 
Implanted into patient 
P pa solution+ 15 per cent DMSO 
up to 6 or more months’ storage 


at —195 C by liquid nitrogen 
(Biopsy for viability and sterility) 


Implanted into patient 


(Biopsy for viability and sterility) 
Fig. 3. Schematic diagram showing the present procedures 
of collection, sterilization and preservation of fresh aortic 
heart valves preceding use in patients. Viability determined 
by autoradiography using tritiated thymidine. 
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Table 1: GROUPS OF VALVES ACCORDING TO TIME 
OF PRESERVATION IN NUTRIENT ANTIBLOTIC 
SOLUTION AT 4 C BEFORE FREEZING 


Time of preservation 
before freezing: B 
24 hr 
2 wk 
4 wk x 
6 wk 
8 wk 


Group: 


uh deut — 


the vapour phase of a liquid nitrogen refrigerator 
(—195 °C). 

Of the six pieces of each valve, one was not frozen 
but was used as a control sample for autoradiography 
and routine histology. The first of the five remaining 
frozen samples was removed from the liquid nitrogen 
refrigerator after 4 weeks and the other at 2-weekly 
intervals up to 12 weeks. The samples were thawed in 
a waterbath at 37. C and then washed twice in Hanks's 
solution (Hanks, 1948). The viability of the valve 
segments was determined by autoradiography and 
structural changes were assessed histologically. 


Results 

The incorporation of methyl-tritiated thymidine into 
the cells represents an active metabolic process and 
has been a reliable method of determining viability 
(cell division index) of fresh valves preserved at a low 
temperature ( — 195 C) for different periods of time. 
The results are best illustrated by comparative survival 
curves (Fig. 1) which show the percentage of meta- 
bolicially active cells in the five groups of valves 
stored at —195 € for different periods of time. 

In groups 1-4 that had been stored in the nutrient 
antibiotic solution at 4 C for up to 6 weeks before 
freezing the viability of the fibroblasts declined at a 
slow rate after freezing in liquid nitrogen. 

After 24 hours in a nutrient/antibiotic solution, 
fresh valves normally have a complement of 73 per 
cent living fibroblasts, and in valves frozen at this 
time the percentage of viable cells declined only 8 per 
cent during the subsequent 12 weeks of freezing at 
—|95 € (group 1). A similar percentage decline was 
noted in the fresh valves that had been immersed in 
the nutrient/antibiotic solution at +4 C for 1, 2 or 
4 weeks before freezing (groups 2, 3 and 4). However, 
the valves stored for 8 weeks in the nutrient/antibiotic 
solution at +4 C before freezing (group 5) showed a 
rapid decline of viability to 28 per cent during 12 
weeks of freezing. 

The factor controlling the percentage of cells 
remaining viable after freezing appears to be the time 
the valve had spent in the nutrient/antibiotic solution 
at +4 C before being frozen. 

Histological examination has shown that the 
morphology and the structure of all the valves 
examined was unchanged by freezing (Fig. 2). 


Discussion e 
Freezing of a viable tissue to a very low temperature 
is a well-known storage method applied extensively 


* * 
in medicine and biology. This technique will permit 
:sterage for prolonged periods of time without impair- 
ing the viability and the structural integrity of the 
tissues (Wolstenholme and O'Connor, 1970). 

Prévious investigations showed that the technique 
was useful for the preservation of single cells such as 
leucocyte and spermatozoa (Polge et al, 1949). 
Experiments by Lovelock and his colleagues showed 
*that gylcerol and DMSO were effective in protecting 
tbe cells during cooling and rewarming from very low 
stemperatures (Smith et al., 1951; Lovelock, 1953a, b; 
Lovelock and Bishop, 1959). 

Our aim has been to maintain the viability and the 
estructural integrity of fresh aortic valve tissue for a 
prolonged period of time by freezing in a nutrient/ 
antibiotic solution to which had been added 15 per 
acent of DMSO. Viability was measured by auto- 
wadiography using tritiated thymidine (Al-Janabi et 
šal., 1972) before freezing and again after thawing and 
«washing out of the DMSO. 

The amount of titriated-thymidine uptake is con- 
ssidered to be a reliable index of cell viability. 
Thymidine is a precursor of DNA and when labelled 
with tritium—a radio-isotope giving the best auto- 
radiographic resolution—the utilization of thymidine 
by dividing cells can be traced (Fitzgerald et al., 1953; 

"Taylor, 1960, 1965). 

The studies we have undertaken indicate that the 
percentage of mitotically active fibroblasts declined 
at a very slow rate in groups 1, 2, 3 and 4, in which the 
valves had been stored at +4°C in a nutrient/anti- 
biotic solution for 24 hours and up to 6 weeks before 
being frozen in liquid nitrogen. The percentage of 
metabolically active fibroblasts declined in valves 
from group 5, in which the valve had been stored at 
least 8 weeks at 4 "C before freezing. 

The survival curves indicate that a large percentage 
of mitotically active fibroblasts persist in valves 
frozen for up to 3 months at — 195 °C provided that 
the preceding period of storage at 4 C was not more 
than 4 weeks. Consequently if one wishes to use frozen 
living valves, attention must be focused on the time of 
immersion in the nutrient/antibiotic solution after 
death and before the valve is frozen. lf it is not 
practical to freeze the valve within 24 hours of being 
immersed in nutrient/antibiotic solution (Fig. 3) it is 
certainly advisable to freeze them within 4 weeks of 
storage at 4 ^C in order to retain a good percentage 
of viable cells. 

In practical terms if the valve stored in a nutrient/ 
antibiotic solution at +4 ^C has not been used within 
a month it can safely be transferred to a freezing 
medium with preservation of viability for at least a 
further 3 months and possibly longer. 
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Superior mesenteric artery aneurysm 
S. MUKERJEE, M. NIGAM AND M. AWATRAMANI* 


SUMMARY . 

A case of mycotic aneurysm of the superior mesenteric 
artery is presented. The aneurysm was successfully 
treated by ligation and excision of the superior mesen- 
teric artery. A review of the relevant literature is also 
included. 


SUPERIOR mesenteric artery aneurysms as a sequel of 
subacute bacterial endocarditis have until recently 
been largely of academic interest owing to the fatal 
nature of the primary condition. Osler (1885) ob- 
served that visceral aneurysms were frequently caused 
by bacterial emboli, and because of the fungoid out- 
growths noted on the intima of the mouth of the sac he 
called them ‘mycotic aneurysms’. Success in the treat- 
ment of endocarditis with antibiotics has resulted in 
such aneurysms being encountered more frequently 
which have accordingly assumed greater importance. 

Study of the reported cases shows that the superior 
mesenteric artery is not uncommonly the site of 
atherosclerosis or lodgement of emboli from the 
heart and proximal aorta. Mycotic aneurysms are 
frequently multiple, and in a series of 217 cases 
analysed by Stengel and Wolferth (1923) multiple 
lesions were found in 22 per cent of cases. 

The aetiology of superior mesenteric artery aneur- 
ysm is varied and may be congenital, traumatic, 
mycotic, atherosclerotic, fibromuscular dysplasia, 
cystic medial necrosis or idiopathic. In fact the 
commonest cause is mycotic. Of the 65 cases reported 
by Debakey and Cooley (1953), 41 cases (63 per cent) 
were mycotic, 9 cases (14 per cent) were leutic and 
12 cases (23 per cent) were of unknown aetiology. 

Table I gives details of the successfully treated cases 
of superior mesenteric artery aneurysm reported 1 
the literature. One more case of a mycotic aneurysm 
of the superior mesenteric artery which was treated 
by excision 1s presented here. 


Case report 

G. K.. aged 28 years, was admitted to the maternity ward of 
Willingdon Hospital, New Delhi, on 18 July, 1970, as a case 
of full-term pregnancy with complaints of dyspnoea, a cough 
with expectoration, high grade fever accompanied bv chills and 
rigors and fleeting joint pains of 24 months’ duration. On 
examination she was an ill-looking anaemic woman who was 
dyspneic at rest. The jugular venous pressure was not raised. 
There was no oedema of the feet but she had clubbing of the 
fingers and splinter haemorrhages. On auscultation of the 
heart a blowing systolic murmur was heard in the mitral area 
conducted to the axilla. The lungs were clear. The liver was 
enlarged three fingers below the costal margin. On funduscopy 
Roth's spots were present in the right eye. 

The patient had a normal delivery on the day after admission. 
She was put om Navidrex, 0-25 mg/kg body weight. Chloro- 
mycetin, 250 mg 4-hourly, and digoxin, I tablet (0-5 mg) O.D. 
She continued to have a high grade fever ranging from 37-7 to 
39-5 °C, with chilis and rigors. Chloromycetin was discogpitinued 
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after 4 days and she was put on ampicillin, 500 mg 4-houriy. and 
erythromycin. 200 mg 4-hourly (she was sensitive to crysta Jl ine 
penicillin and streptomycin). The fever settled within 4 dass 
and the patient felt better and had no joint pains. She had loose 
stools on 12 August and was given Furamide for | week. 
On 18 August she had severe pain in the abdomen. The 
pain started in the umbilical region, came in attacks and was 
accompanied by watery vomiting. On 24 August a nghi 
para-umbilical mass was felt. It measured 25: 
was pulsatile. Expansile pulsation could be demonstrated. 1t was 
mobile from side to side but not from above downwards. On 
auscultation a distinct bruit was heard. The femoral pulsations 
were good on both the sides. 

The following investigations were done: haemoglobin 95 y 
per cent, WBC 8400 and a blood film showed mild hwpo- 
chromia and adequate platelets. The urine showed an acidic 
reaction, albumin/sugar were negative and on microscopic 
examination no casts or cells were seen. The stools were normal. 
Blood culture was negative, and a throat swab showed no pus 
cells or pathogenic organisms. The vaginal fluid was full of pus 
cells and Escherichia coli was cultured. On 3 August anti 
uen O titre was 50 units and C reactive protein was 

oL o4 A chest X-ray showed no gross pulmonary 
lesion and on screening the right diaphragm was raised but iis 
movements were normal. A plain X-ray of the abdomen 
did not show any significant findings. An ECG revealed a ina 
tachycardia. The diagnosis of rheumatic heart disease with 
bacterial endocarditis and a mycotic aneurysm of the abdomr 
nal aorta was made. 

An aortogram could not be done as the patient had a severe 
bout of abdominal pain with vomiting on | September, 
She underwent operation on the following day. The abdomen 
was opened via a left paramedian incision. A pulsatile swelling 
of the superior mesenteric artery was seen near its origin. The 
middle colic artery arose above the aneurysmal sac while the 
ileocolic branch of the right colic artery arose from the sac. 
The first two jejunal branches which arose above the aneurysm 
were the main collateral channels maintaining the viabiiity of 
the gut. The superior mesenteric artery was dissected proximal 
to the aneurysm and the artery was snared with a catheter 
and was occluded for 45 minutes to observe the colour changes 
of the gut. It became cyanosed immediately after soaring but 
regained its normal colour slowly. The superior mesenteric 
artery was ligated proximally after having i ligated the ideocohc 
and the right colic arteries on the right side of the sac and the 
jejunal branches on the left side. The artery was ligated distally 
and the aneurysm was resected. The gap in the meseniery was 
closed. The aneurysmal sac was not adherent to the superior 
mesenteric vein. The immediate postoperative 
uneventful. 

The patient had frequency of stools from the tenth post 
operative day which was controlled with Furamide. She sif 
attends the postoperative clinic for regular check-ups. Her 
frequency of motions remains at five or six a day. 
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Discussion 

A mycotic aneurysm should be suspected in any 
patient with sepsis or bacteriaemia, particularly in ru 
presence of rheumatic heart disease or endocardit 
Pain precedes the appearance of the aneurysm, whic! 
tends to expand and may ultimately rupture. Less 
commonly it becomes organized and later tale fied. 
Frequently a positive blood culture is obtained. In the 
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cases reviewed the most common organism cultured 
has been Streptococcus. 

Examination reveals an expansile movable mass and 
a systolic bruit. An arteriogram will usually confirm 
the diagnosis. Malabsorption secondary to superior 
mesenteric artery aneurysm has been reported. This is 
the result of mesenteric ischaemia following throm- 
bosis of the aneurysm. The malabsorption syndrome 
can be diagnosed by high faecal fat and nitrogen, low 
D-xylose excretion or low trioline 1I absorption tests. 

Aneurysms of the superior mesenteric artery if left 
untreated have a high incidence of rupture. In a col- 
lected series of 50 cases Koch (1851) reported that 
rupture occurred in 23 (46 per cent) instances. Even 
in the absence of a major catastrophe such as rupture 
there is relentless progressive abdominal! pain. Patients 


suspected of having such lesions should be given high 
doses of antibiotics before and after operation. In 
view of the high recorded incidence of rupture, surgical 
treatment is indicated as an elective operatiog in all 
cases. 

It has been demonstrated experimentally by Blalock 
and Levy (1939) and Laufman (1943) that an*extensive 
collateral circulation sufficient to maintain viability 
and function of the bowel devetops when there is com- 
plete occlusion of the mesenteric vessels provided 
that the occlusion occurs gradually. The collaterals 
develop between the superior and inferior pancreatico- 
duodenal arteries and between the left colic branch of 
the inferior mesenteric artery and the left branch of 
the middle colic artery. Other channels have been 
demonstrated between the adhesions at the site of 


Table I: SUCCESSFUL TREATMENT OF SUPERIOR MESENTERIC ANEURYSMS 
REPORTED IN THE LITERATURE 


Author 


Debakey and Cooley (1953) 


West (1954) 


Katz and Jacobson (1957) 


Horton (1959) 


Buchman and Martin (1962) 


Poblacion et al. (1964) 


Alvares et al. (1966) 


McClelland and Duke (1966) 


Smith and Hill (1967) 


Perlman and Golinger (1967) 


Hoehn et al. (1968) 


Thomas (1969) 
Mandel et al. (1971) 


Vialago and Downs (1971) 


Present case (1974) 


Location of aneurysm 


Base of small bowel mesentery, 
arising from first five jejunal 
arteries 

Base of small bowel mesentery, 
arising from first jejunal and 
midcolic artery 

Base of-small bowel mesentery, 
arising distal to midcolic artery 
from six to eight jejuno-ileal 
arteries 

Ileocaecal branch of SMA 


Base of small bowel mesentery dis- 
tal to first intestinal branch from 
all other jejunal arteries 

Base of small bowel mesentery. 
Exact location unknown owing 
to rupture 

Root of mesentery above middle 
colic and inferior pancreatico- 
duodenal arteries 


Posterior to pancreatic body from 
origin of midcolic artery, superior 
to origin of intestinal artery 

Saccular aneurysm of SMA trunk 

Middle third of the mesentery with 
subperitoneal extravasation of 
blood. Proximal to middle colic 
artery -: 

Non-pulsating organized haema- 
toma at root of small bowel 
mesentery and mesentery of left 
colon 

Jejunal branch of SMA at bifur- 
cation 

Two aneurysms arising from base 
of mesentery from main trunk 

Root of mesentery distal to middle 
colic artery 

Ruptured aneurysm of SMA ars- 
ing distal to inferior pancreatico- 
duodenal artery + occluded coel- 
jac axis 

Base of mesentery arising distal to 
middle colic artery and the first 
two jejunal branches 


Aetiology 


Mycotic postrheumatic 
with SABE. No or- 
ganism found 

Mycotic postrheumatic 
with SABE. No or- 
ganism found 

Mycotic postrheumatic 
with SABE. Strepto- 
coccus liquefaciens 


Mycotic postrheumatic 
with SABE. Str. viri- 
dans 

Mycotic postrheumatic 
with SABE. No or- 
ganism found 

Mycotic postrheumatic 
with SABE 


Mycotic postrheumatic 


with SABE. Non- 
haemolytic staphylo- 


Atherosclerotic 
SABE Str. viridans 


Idiopathic 


Congenital 
Idiopathic 
Idiopathic 


Atherosclerotic 


Mycotic. No organism 
found 


Treatment 


Ligation of aneurysm and excision 
of segment of SMV 


Restorative aneurysmorrhaphy 


Ligation of SMA and SMV. Re- 
section of aneurysm and 80 per 
cent of jeyunum 


Resection of aneurysm and right 
hemicolectomy 


Resection of aneurysm and SMY; 
resection of 1 metre of jejunum 
24 hours later. Ligation of SMA 


Ligation of SMA and obliterative 
aneurysmorrhaphy 


Obliterative endo-aneurysmorrphy 


Excision and patch graft 
Ligation of SMA and excision of 
anterior wall of aneurysm 


None 


Aneurysmorrhaphy 
Restorative aneurysmorrhaphy 


Ligation of SMA and excision of 
anterior wall of aneurysm 

Excision of aneurysm and replace- 
ment with Dacron graft between 
distal SMA and inferior pan- 
creaticoducdenal artery 

Ligation of SMA and excision of 
aneurysm e 


SMA, Superior mesenteric artery. SMV, Superior mesenteric vein. SABE» Subacute bacterial endocarditis. ‘ 
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occlusion, the posterior parietal peritoneum and the 
kidney. Cokkins (1930) found a generous collateral 
circulation between the branches of the superior 
mesepteric artery if the entire trunk of the artery was 
not occluded proximal to the first intestinal branch. 

The treatment employed has been either ligation of 
the anefirysm or aneurysmorrhaphy. If occlusion does 
not produce changes in the bowel colour, ligation may 
be carried out safely. However, should ischaemic 
changes occur, ligation entails sacrifice of the bowel, 
as done by Katz and Jacobson (1957) where 80 per 
cent of the jejunum had to be resected, and Buchman 
and Martin (1962) where | metre of the jejunum was 
resected after 24 hours’ observation( Table I). Buchman 
and Martin (1962) suggested that resection of the 
bowel should be delayed for 24 hours to allow ischae- 
mic changes to demarcate the line of viable intestine 
and thus conserve bowel length. The results with 
obliterative aneurysmorrhaphy parallel those of 
ligation. Restorative aneurysmorrhaphy does not rely 
on a collateral circulation but on the integrity of the 
repaired artery. 

Attempts at removal of the aneurysm are difficult 
owing to adhesions between the posterior wall of the 
aneurysm and the superior mesenteric artery. Damage 
to the latter vessel would necessitate massive small 
bowel resection, as was done tn the case of Katz and 
Jacobson (1957). 

In the case reported by Hoehn et al. (1968) demon- 
stration of an aneurysm by arteriography, the finding 
of an organized haematoma at operation and the 
subsequent absence of the aneurysm on repeat aorto- 
graphy showed that the aneurysm had been spon- 
taneously cured by organized blood clots. 

Vialago and Downs (1971) were the first to describe 
successful replacement of a superior mesenteric artery 
aneurysm and an occluded coeliac axis segment. This 
procedure is difficult owing to the narrow calibre of 
the distal segment and the difficulty encountered in 
exposing the origin of the vessel from the aorta. 

The complications frequently associated with 
mycotic aneurysms are rarely present in the non- 
mycotic types. Clinical improvement is impressive in 
lesions producing vascular insufficiency of the intes- 
tines. The appetite of the patient usually returns to 
normal and there are a significant number of cases 
with normal weight gain. 
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Haemangiomas of the gastro-intestinal tract '. 


T. V. TAYLOR AND H. BRUCE TORRANCE* 


SUMMARY 

Four cases of haemangiomatous malformations of the 
gastro-intestinal tract are described. In the first the 
lesion involved the whole stomach. The second case 
exhibited lymphangiomatosis together with haemangio- 
matosis which appears to be a unique situation, In the 
third the absence of the spleen, a rare condition in 
itself, emphasizes the association of apparently un- 
related congenital anomalies which can occur. In the 
fourth a ^cloacal haemangioma is described which was 
treated in an unusual manner, namely by ligation of the 
feeding vessels with the unexpected sequel of gross 
abdominal ascites. 


HAEMANGIOMAS of the gastro-intestinal tract are rare, 
accounting for only 0-05 per cent of all intestinal 
neoplasms (Raiford, 1932; Merchant, 1939). Haem- 


all vascular malformations of the bowel (Hansen, 
1948). The first recorded case was published in 1860 
by Gascoyen, having haemangiomas in the intestine, 
liver, parotid gland and skin. River et al. (1956) col- 
lected 127 cases of haemangioma of the small intestine 
with equal distribution within the jejunum and ileum; 
in only 3 cases was the entire gastro-intestinal tract 
involved. In the large intestine the condition is rarer. 
In 1941 Hunt collected 21 cases from the literature 
and only about 8 cases were added in the next 20 
years. In most cases the rectum and distal colon are 
involved (Jacques, 1952), but haemangiomas may 
occur anywhere including the caecum. 

Four cases are described which were encountered 
in the practice of one surgeon (H. B. T.). These illus- 
trate the diversity of extent and distribution which the 
lesions can attain and also the association which can 
occur with congenital abnormalities of a different 
nature, 


Case report 
Case tit V. P., an 11-year-old schoolgirl, was admitted to the 
Manchester Royal Infirmary with haematemesis and melaena. 
She gave a history of numerous previous haematemeses be- 
ginning at the age of 24 years when she had been found to be 
anaemic and had responded to iron therapy; a barium meal 
*examination at this ume had been normal. Five vears later she 
had had a further haemtemesis, the haemoglobin being only 
40 per cent on admission. Barium meal examination had again 
been normal as had oesophagoscopy, but gastroscopy had 
shown grossly dilated vessels in the region of the pylorus. A 
laparotomy had been carried out and the dilated vessels were 
excised and oversewn. In the following 3 years she had had 
further haematemeses, each being more severe than the one 
preceding it. 

The patient had been a full-term normal delivery weighing 
X4 kg. She had two other siblings who were both well, On 
examination she was rather small for her years. On the left 
side gt her face and forehead and the left ear and side of the 
neck there was a fading capillary haemangioma. There was a 
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small subconjunctival haemangiomg on the left, fading 
haemangiomas were also present over the back and on the 
right thumb and there was aepigmented birth mark on the * 
right leg. The haemoglobin was only 24 per cent at this time 
and studies with "Cr-tagged red cells showed bleeding from 
the region of the pylorus. 

A laparotomy was carried out and a large haemangiorfia of 
the stomach extending on to the lesser omentum was found. 
The malformation ceased abruptly at the cardia and pylorus. 
A wide gastrotomy was performed and the mucosa was found 
to be extensively involved and there were three mucosal ulcers. 
one in the fundus and two in the prepyloric region; these 
showed evidence of recent haemorrhage. There was no other 
haemangiomatous malformation in the gastro-intestinal tract. 

A total gastrectomy with an oesophagojeiunal anastomosis 
was carried out. The patient's postoperative course was un- 
eventful and she has remained very well to the present day, 5 
years after her gastrectomv. 


Case 2: L. S., a 25-year-old tailor. presented with an episode 
of melaena. For several months he had been anaemic, anorexic 
and had lost 3-2 kg in weight. There was no history of haem- 
atemesis. He also complained of intermittent vague epigastric 
pain radiating through to the back. On examination he was 
grossly anaemic and in mild congestive cardiac failure, the 
liver was enlarged and tender but there was no other intra- 
abdominal abnormality. His haemoglobin at this time was 26 
per cent and bleeding continued despite repeated transfusions. 
Barium contrast studies of the whole gastro-intestinal tract 
were normal. 

A laparotomy was carried out through a right paramedian 
incision. Throughout the entire small intestine diffuse haem- 
angiomas and lymphangiomas were found extending from the 
intestinal wall on to the mesentery in the form of haemangioma- 
tous masses, telangiectasia, varicosities and Jymphatic cysts. 
At two points there were particularly large haemangiomatous 
masses extending from the mesentery and throughout the 
entire gut wall, and it was from one of these that the most 
recent bleeding appeared to have taken place. The colon and 
stomach themselves appeared normal but the colonic mesentery 
and greater omentum, however, contained lesions similar to 
those in the small intestinal mesentery. The pressure in the 
vascular anomaly as measured by a manometer was 9 cm of 
saline. The liver, spleen, kidneys and pancreas all appeared to 
be normal. The two parts of the small intestine with the most 
prominent haemangiomatous malformation were resected, the 
first lying 45 cm from the duodenojejunal flexure was 25 cm 
long and the second lving 90 cm from the ileocaecal valve was 
20 em in length. 

Two months later the patient returned with a further melaena 
and a haemoglobin of 46 per cent. A further laparotomy was 
carried out, chromium-tagged red cells having been given pre- 
operatively. A scintillation counter indicated increased activity 
in the proximal jejunum and this was opened along the anti- 
mesenteric border, revealing multiple haemangiomatous 
polyps. The polyp-bearing area was found to extend from 
12-5 cm below the duodenojejunal flexure to midway along 
the small intestine and this was resected (Fig. 1). 

Initially the postoperative recovery was good and the patient 
remained well until 2 years later when he had a further small 
bleed; this was treated conservatively and he has remained 
well for 5 years. 
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Case 3: H. C.. a 34-year-old ambulance driver, presented with 
a life-long history of recurrent anaemia. He had been admitted 
to several hospitals with haemoglobin levels as low as 22 per 
cent and after transfusion he had always responded well to 
iron therapy. On this occasion his chief symptom was dyspnoea. 
Thtre was no history of alimentary symptoms and in particular 
no haematemesis or melaena. On examination he was anaemic, 
with a haemoglobin level of 6:8 g per cent, and in mild con- 
gestive heart failure. There was no abnormality on abdominal 
examination. He was initially thought to suffer from à haemo- 
lytic anaemia and although. previous faecal occult bloods had 
been negative, on the occasion of this admission they were 
strongly positive. A barium meal examination showed some 
scarring of the duodenal cap but was otherwise normal. 
Radio-isotope scanning suggested absence of the spleen, and 
Howell-Jolly bodies were present in the blood film. A laparo- 
tom? was carried out, and throughout the whole intestinal 
tract there were numerous large haemangiomatous malforma- 
tions; these extended from the stomach, throughout the small 
intestine (Fig. 2), where they were most dense. and into the 
large intestine. There were several large islands of venous 
haemangiomatous tissue. In view of the extensiveness of the 
lesion a definitive procedure was not carried out. Complete 
absence of the spleen was confirmed at the laparotomy. The 
bleeding ceased and the patient has remained well under close 
follow-up to the present day. 


Case 4. P. H.. a 38-year-old company director, presented with 
a 30-year history of episodic rectal bleeding and haematuria. 
Following a visit to the Far East 4 years ago he had had recur- 
rent episodes of blood and mucus per rectum which were worse 
in the evenings and exacerbated by nervous tension and stress. 
In 1960 a rectal polyp had been excised and in 1963 a small 
angioma had been removed from his bladder. 

On general examination there was a left-sided scrotal varico- 
cele, and digital examination of the rectum revealed numerous 
remarkably thickened longitudinal folds. On sigmoidoscopy 
there was a large quantity of fresh blood in the lumen, and 
the rectal wall was extremely vascular and bled to the slightest 
touch. The upper part of the rectum appeared to be normal. In 
view of the previous history of a bladder haemangioma it 
seemed likely that a large vascular malformation existed involv- 
ing the rectum and bladder, and a very careful biopsy which 
nonetheless provoked torrential haemorrhage contirmed this. 

Selective angiography of the major abdominal vessels showed 
that the haemangioma was supplied by the inferior mesenteric 
artery and a branch of the internal iliac artery and seemed to 
be a huge ‘cloacal’ haemangioma. Following angiography the 
patient developed severe diarrhoea and abdominal distension; 
the bleeding also continued. 

Prior to opening the abdomen cystoscopy was carried out 
but revealed no evidence of the previously excised bladder 
haemangioma. Atlaparotomy a dilTuse cavernous haemangioma 


was found involving the whole of the rectum, the lower half of 


the sigmoid colon and extending over to the bladder. The spleen 
was enlarged, adherent and probably contained haemangio- 
matous tissue. There was also a considerable amount of ascites 
in the abdominal cavity. Trial occlusion of the feeding vessels 
did not produce any evidence of mucosal ischaemia when 
sigmoidoscopy was carried out simultaneously, so ligation 
and division of both these vessels were carried out. Postopera- 
tively the patient developed gross ascites but when this settled 
he became very well and has remained asymptomatic. 


Discussion 
Most haemangiomas of the bowel are congenital and 
many are associated with vascular malformations in 
other regions, in particular cutaneous naevi. They are 
often not discovered until later in life when either 
haemorrhage occurs or they are found by chance at 
laparotomy. Those involving the intestinal wall begin 
in the submucosa and invade the other lavers, but 
the peritoneum usually remains intact. 

.Kaijser in 1937 divided intestinal haemangiomas 
into five tvpes: $ 


Haemangiomas of the gastro-intestinal tract 





Fig. 1. Case 2. Resected small bowel showing numerous 
lesions. 





Fig. 2. Case 3. Diffuse involvement of the small intestine 


Il. Multiple submucosal pin-point varicosities con 
sisting of dark bluish-red nodules which vary in siz 
from a pinhead to a pea and are scattered over a 
limited portion of the intestine. These are usually 
asymptomatic and are not true tumours. 

2. Diffuse infiltrating cavernous haemangiomas i 
which the cavernous tissue usually extends to involve 
all layers. These can occur throughout the bowel and 
often present as a result of haemorrhage. 

3. Circumscribed often polypoid cavernous haen 
angiomas. 

4. Capillary haemangiomas: usually single discret 
round submucous tumours up to 5 cm in diamete: 

5. Diffuse haemangiomatosis. 

Brown in 1924 gave a similar classification 

The lesions associated with haemangiomas else 
where often fit into well-described syndromes such as 
the Olser- Rend disease of multiple hereditary telang 
ectasis (Rendu, 1896; Osler, 1908) and the Parkes” 
Weber-Klippel syndrome of haemangiectatic hype 
trophy of limbs (Shepherd, 1953). 

The incidence of haemorrhage is higher in the more 
distally placed large bowel lesions. Bleeding is ofte: 
occult initially, the patient presenting with anaemia 
or one of its manifestations, but on occasions it may 
be profuse, endangering the life of the patient. Patient: 
often present with haemoglobin concentrations ol 
20 per cent or less without the presence of positive 
faecal occult blood at this time. Repeated blood 
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transfusions are often carried out prior to establish- 
ment of the diagnosis. 

The diagnosis is often notoriously difficult to estab- 
lish and haemangioma should be suspected when a 
patient presents with recurrent attacks of anaemia or 
melaena for which no other cause can be found after 
contrast radiography. Selective angiography of the 
intestinal vasculature is often very helpful in deline- 
aung not only the site of the lesion but also its extent 
and the vessels supplying it; during active bleeding 
the site of haemorrhage may also be demonstrated. 
The use of chromium-tagged red cells may be helpful 
in elucidating the site of haemorrhage. The presence 
of haemangiomas elsewhere, particularly on the skin, 
should make one suspect this as a cause of gastro- 
intestinal bleeding, as also should the presence of 
other congenital abnormalities, for example the 
absence of the spleen in Case 3. 

After exclusion of the common causes of bleed- 
ing such as peptic ulceration, gastric erosions, the 
Mallory-Weiss syndrome and oesophageal varices, 
rarer causes such as ulceration in a  Meckel's 
diverticulum, intestinal polyp, haemophilia and 
purpura must be considered. 

Treatment depends upon the site and extent of the 
lesion; where possible, resection of the involved length 
of gut is curative. Where haemangiomatosis gives rise 
to massive involvement of the gut, a conservative 
approach is best adopted, but resection may be neces- 
sary for recurrent and often severe bleeding from a 
known area. As large bowel lesions are more prone 
to bleed a more aggressive approach with regard to 
resection can be carried out here. Other methods 
which have been employed in isolated cases are 
cauterization, partial extirpation, irradiation by deep 
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X-ray therapy or implanted radon seeds and the 
injection of sclerosing substances. 
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Obituary 


Sir Stanford .Cade 


E., C.B., D.SC., F.R.C.S 


1895-1973 


By the death of Stanford Cade on 19 September, 1973, 
British surgery has lost one of its most dynamic and 
most distinguished leaders. In the past few years his 
health had been indifferent, but until his seventieth 
birthday he was active intellectually and physically 
and maintained a lively interest in the affairs of the 
Westminster Hospital and the Royal College of 
Surgeons which were both dear to his heart. 

Stanford Cade, born in St Petersburg in 1895, had 
begun the study of medicine in Brussels when the 
Germans invaded Belgium in 1914. Evacuated to 
Britain, he resumed his medical studies at King's 
College, where he won a scholarship to the West- 
minster Hospital. He qualified with the Conjoint 
Diploma in 1917. Then began a long and fruitful 
association with the Westminster. In 1923, having 
decided on a career in surgery, he was admitted 
F.R.C.S. and was elected to the staff of the West- 
minster Hospital and to Mount Vernon Hospital and 
the Radium Institute. His seniors at that time were 
men of unusual character-—Walter Spencer, Arthur 
Evans and Rock Carling-—and all interested in cancer. 
It was inevitable that at a time when exciting develop- 
ments were taking place in the treatment of malignant 
disease an active inquisitive mind such as Stanford 
possessed would be stirred, and so it was. With Evans 
he published one of the earliest papers on the treat- 
ment of tongue cancer by radium, and later in 1931 
he assisted Spencer to bring out a third edition of 
Butlin's famous book, The Diseases of the Tongue. As 
Hunterian Professor at the Royal College of Surgeons 
he gave an account of cancer of the pharynx and 
tongue, and it was by then obvious in which direction 
his interests were driving him. Nevertheless he was 
essentially a general surgeon and, indeed, one of the 
pioneers in this country in the new techniques of 
cholecystography and regional anaesthesia. 

His reputation and his practice grew steadily; but 
when the Second World War started he turned his 
back on his civilian affairs and joined the Royal Air 
Force. 

His service career was distinguished. Dedicated 
emotionally and clinically to the care of the maimed 
airmen, heoined a group of remarkable colleagues 
which included Watson-Jones, | Osmond-Clarke, 
Archibald'McIndoe and Geoffrey Keynes. By the end 
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of the war he had worthily earned his C.B. and the 
high rank of Air Vice-Marshal. It was fitting that in 
1946 he should join the order of the British Empire as 
Knight. 

Stanford Cade did not sever his connection with 
the Air Force at the end of the war. He remained one 
of its consulting surgeons until he withdrew from all 
his surgical activities in 1965. It was with his support 
that a unit was established at Uxbridge for the better 
treatment of malignant disease in service personnel, 
and his Wednesday tumour clinic at the Westminster 
became a kind of postgraduate institute for service 
surgeons and doctors. To many of us these clinics 
were one of the most rewarding experiences of post- 
war London surgery. It was a moving experience for 
him when his long and honourable devotion to the 
R.A.F. was signalized by an honorary commission in 
the rank of Air Commodore. 

After the war began his most brilliant and fruitful 
years. Acknowledged as the leading surgical authority 
on malignant disease, he had indeed a unique 
knowledge of cancer, no matter its location. Without 
fuss he could dissect the apparently most difficult 
problem with supreme skill and conviction, and in 
addition to his clinical authority his opinion on the 
histological diagnosis of obscure tumours was in- 
valuable. His advice was sought by a large clientele 
both in private practice and in hospital, vet he found 
time to expand his modest monograph, The Treatmen: 
of Malignant Disease by Radium, into a four-volume 
classic. Most of his writing was done in the small hours 
of the morning after a heavy day's work, but he stil! 
found time to entertain his friends without the 
slightest sign that they were keeping him from his 
labours. He wrote simple clear English, and 
manuscripts and illustrations were invariably in 
perfect order, with explicit instructions to printer and 
publisher. 

As a teacher he was lucid and simple. His 
were straightforward and direct with 
essentials ruthlessly excised. 

Stanford served the Royal College of Surgeons of 
England with devotion and imagination. He was 
severally a member of the Court of Examiners, a 
Councillor, Vice-President and ultimately Directgr of 
Post-graduate Studies. As Chairman of the Finance 
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Committee his powers of persuasion and obvious dedi- He was predeceased by his wife, who died tragically 
cation attracted much needed help in its costly resusci- on a visit to South Africa. She had been guide and. 
tation from the destructions of war. helpmate in his early days of struggle and he was 


Small of stature and great of heart, he was blessed devoted to her. He never quite recovered from the loss, 
with an instinct for friendship and a keen and kindly but he is survived by their three daughters, one' of 
sense of humour. He loathed pretence and pro- whom is following in his footsteps with distinction. 


fessional dishonesty, but his help and advice were None of his generation has made so great an 
readily available to junior or senior who measured up impact on so many and it will be long before the 
to his own high standards of clinical integrity. mould is cast again. a 
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Highly selective vagotomy and drainage 


for duodenal ulcer stenosis 


YEHIA EL-KATIB AND NABIL MASHHOOR* 


SUMMARY 

Thirteen cases of duodenal ulcer complicated by 
stenosis have been subjected to highly selective 
vagotomy and a gastro-enterostomy, the gastric stoma 
of which was situated on the greater curvature in order 
not to interfere with the antral motility, There was no 
radiological or clinical evidence of postoperative gastric 
retention. 


SURGERY for pyloric stenosis secondary to duodenal 
ulcer has passed through different phases. At one 
time when gastrojejunostomy alone was the accepted 
treatment for non-stenosing duodenal ulcers if was 
also used for cases in which there was stenosis (Reid 
and Marcus, 1948), However, though the acidity in 
pyloric obstruction is usually low owing to the 
atrophic gastritis which occurs secondary to the 
obstruction, when the obstruction is relieved by a 
gastro-enterostomy the atrophic gastritis is also 
cured, the acidity rises and the incidence ofanastomotic 
ulcerations is considerably high. 

Partial gastrectomy for duodenal ulcer stenosis has 
the disadvantage of a slightly higher mortality 
compared with other operations and a troublesome 
morbidity in the form of the dumping svndrome, 
weight loss and nutritional and electrolyte imbalance. 

Truncal or selective vagotomy and a drainage 
procedure have their advocates in the treatment of 
duodenal ulcer complicated by stenosis (Smith, 1964; 
Feggetter and Pringle, 1965; Ellis et al., 1966), but 
the literature contains several reports of cases of 
gastric dysfunction or gastric retention following such 
procedures (Bergin and Jordan, 1959; Kraft et al, 
1964; Harper, 1966). 

With the advent of highly selective vagotomy the 
stomach can be denervated while leaving the antrum 
innervated and thus its motility and neuromotor 
stimuli are left unimpaired, so that highly selective 
vagotomy combined with a drainage procedure can be 
performed in cases of duodenal ulcer stenosis with 
little fear of gastric retention. 

Thirteen cases of duodenal ulcer complicated. by 
stenosis have been subjected to highlv selective 
vagotomy and a gastro-enterostomy and the results 
are reported. 


Materials and methods 

Thirteen cases of pyloric stenosis secondary to 
duodenal ulcgration were seen and operated upon. 
All 43 were males. Their ages ranged between 32 and 
55 Years, with a mean age of 48 years. 
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Diagnosis was based on the patients symptoms. 
which took the form of foul eructations and repeated 
vomiting. The length of history of dyspepsia ranged 
between 23 months and 6 years. On examination 
gastric splash was detected in 8 patients. 

Radiologically, all 13 cases had signs of pyloric 
stenosis. All had gastric retention of more than 50 per 
cent of the barium ingested after 6 hours. Of the 13 
cases, 5 had compensated pyloric obstruction and 5 
had uncompensated pyloric obstruction. The latter 
was shown by the typical “soup plate’ appearance. 

Preoperative preparation of the patient was carried 
out in every case for | week. This comprised twice 
daily gastric lavage with normal saline and correction 
of any electrolyte disturbances and deficiencies bv the 
appropriate therapy. 

All the cases were explored through a midline 
supra-umbilical incision and it was verified that the 
pyloric stenosis was due to a stenosing duodenal ulcer 
and not to a malignant obstruction. A highly selective 
vagotomy was then started (doing a complete gastric 
'agotomy but excepting the antrum from the denerva- 
tion by leaving intact the anterior and posterior nerves 
of Latarjet), the operative details of which have been 
described elsewhere (El-Katib, 1972). To this was 
added a greater curvature antecolic juxtapyioric 
gastro-enterostomy. The gastric stoma was so placed 
to be in the greater curvature of the stomach and not 
in the anterior wall, in order not to affect the innerva- 
tion of the antrum and thus its motility. The righi 
gastro-epiploic vessels were ligated at both ends anc 
excised and in their place the gastric stoma of the 
gastro-enterostomy was fashioned. 

Postoperatively, gastric aspiration was continued 
for 48 hours with complete restriction of the ora 
intake. After 48 hours the patient was allowed oral 
fluids, and when the aspirate was less than the amount 
of the oral intake, indicating the absence of retention. 
the Ryle's tube was removed. The period of aspiration 
has never exceeded 72 hours. 

Ten days postoperatively a special semi-solid barium 
meal was given to study the evacuation of the stomach 
and to detect the presence or absence of any gastric 
retention. A dose of 150 ml of barium emulsion was 
ingested during a meal comprising 100 ml of tea, 
50 g of sweetmeat, 50 g of cheese and 75 g of bread. 
The barium is thus mixed with the meal and its 





* Departments of Surgery and Radiodiagnosis, Faculty of 
Medicine, Cairo University, Egypt. 

Correspondence to: Y. El-Katib, 21 Fahmy Street, 
Louk, Cairo, Egypt. è 


Epaia iP 
Hah-ii- 


Yehia El-Katib and Nabil Mashhoor 


aga 








ua 





C 


Fig. 1. X-ray films | hour (a), 2 hours (4) and 3 hours (c) after ingestion of the special semi-solid barium meal showing its 


almost complete evacuation in the 3-hour film. 


evacuation from the stomach should mimic. the 
evacuation of a normal meal (Burge et al., 1969). 
X-rays were taken at 10 minutes, | hour and 2, 3, 4 
and 6 hours to show the gastric evacuation. 

In 9 of the cases there was complete gastric evacua- 
tion by the time the 4-hour film was done and in the 
remaining 4 cases gastric evacuation was complete on 
the 6-hour film. Fig. | shows the gastric evacuation 
of the semi-solid barium meal | hour, 2 and 3 hours 
after its ingestion by one of the patients. 

By 2 weeks all 13 patients had been discharged from 
hospital, none having any foul eructations or vomiting. 

Three weeks postoperatively all the patients were 
subjected to an insulin test. All had negative results 
according to Hollander's (1951) criteria. 


The patients have been followed up for a period of 


5-15 months and none has symptoms of recurrent 
ulceration. 


Discussion 

The results in this series, employing highly selective 
vagotomy and a greater curvature gastro-enterostorny 
for the treatment of stenosing duodenal ulcers, have 
been most encouraging. 


There was no radiological or clinical evidence of 


postoperative gastric retention in any of the cases, 
In contrast, Kraft et al. (1964) and Harper (1966) have 
reported postoperative gastric retention following 
truncal vagotomy and drainage. 

In this series the postoperative insulin. test was 
negative in all the cases at 3 weeks. It has been shown 
that the basal acid output, maximal acid output to 
histamine and pentagastrin and peak acid output to 
insulin. are all reduced as effectively by highly 
selective vagotomy as by truncal or selective vagotomy 
in cases of non-stenosing duodenal ulcers (Johnston 
and Wilkinson, 1970; Wilkinson et al, 1971; 
ElgKatib, 1972). Thus there is no reason to expect that 
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highly selective vagotomy will be followed by a higher 
incidence of anastomotic ulceration. 

There were no recurrences in this series, but the 
follow-up is short and the number of cases is too 
small to be significant in this respect. 

Highly selective vagotomy and a greater curvature 
antecolic juxtapyloric gastro-enterostomy should be 
considered in the treatment of well-prepared patients 
provided that the longer term follow-up proves 
satisfactory. 
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Carcinoma of the stomach following partial di 
gastrectomy for benign gastroduodenal lesions 


JOHN C. NICHOLLS* 


SUMMARY 

Thirty-six patients presenting with a carcinoma in their 
gastric remnant following operation for benign lesions 
have been studied. The original pathology was found 
to be a gastric ulcer in 22 of 28 patients whose initial 
operation was undertaken at St James's Hospital. This 
represents an incidence of at least 1 carcinoma appear- 
ing for every 76 patients undergoing partial gastrectomy 
for gastric ulceration, Carcinoma ts far more likely to 
develop in the stomach following partial gastrectomy 
when the original lesion is a gastric ulcer rather than 
a duodenal ulcer. 


THE question of whether a relationship exists between 
carcinoma of the stomach and benign gastroduodenal 
ulceration remains unanswered. Swynnerton and 
Truelove (1951) suggested that a prepyloric gastric 
ulcer may become malignant, but the presence of a 
gastric carcinoma 1n association with active duodenal 
ulceration is rare (Burns and Taubman, 1967), Swyn- 
nerton and Tanner (1953) found that the risk of de- 
veloping carcinoma in the stomach remnant is higher 
in patients who had been subject to gastric ulceration 
than in patients with duodenal ulcers, and Helsingen 
and Hillestad (1956) found it to be higher than the 
expected incidence in the general population. In other 
series of carcinoma of the stomach following partial 
gastrectomy the incidence varies widely, from the 
[0:6 per cent reported by Kuhlmayer and Rokitansky 
(1954) to only 0:3 per cent reported by Heinzel and 
Laqua (1954). 

This paper reports the results from a retrospective 
study of the cases of carcinoma of the gastric remnant 
seen in the Gastro-enterological Clinic of St James's 
Hospital during the past 32 years. 

The conclusions reached reaffirm the earlier obser- 
vations of Swynnerton and Tanner (1953) and support 
those of Helsingen and Hillestad (1956). Patients 
undergoing partial gastrectomy for a gastric ulcer 
are under a greater risk of developing gastric carci- 
noma than either those with a duodenal ulcer or the 

«population in general. It seems that the mucosa in 
which a gastric ulcer develops is also cancer-prone 
(i.e. there seems to be a preference of both conditions 
for the same 'soil) rather than a change being induced 
by the gastritis following partial gastrectomy, as 
suggested by Saegesser and James (1972). 


Materials and methods 

Record cards have been completed in addition to the 
hospital notes for all the patients undergoing gastro- 
intestinal surgical treatment in this unit since 1940. 
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The cards include details’ of clinical presentation, 
investigations and operative findings and are brought 
up to date following outpatient attendance by the 
patients. They are supplemented by information’ ob- 
tained from other sources (hospital inquiry, postal 
surveys, etc.) where follow-up has not been under- 
taken here. Data for this study have been obtained 
from these cards and also from the hospital records 
where appropriate. 

The records of 5115 patients undergoing partial 
gastrectomy for peptic ulceration or other benign 
disorders between January, 1940, and December, 1963, 
have been reviewed. 

All the cases (1473) of gastric carcinoma diagnosed 
since 1940 have also been reviewed. Patients with 
peptic ulceration treated other than by partial gastrec- 
tomy have not been included. 

A complete follow-up has not been undertaken as 
many of the earliest cases could not be traced, but 
most of the patients have attended the regular follow- 
up clinic and many others have been returned to the 
care of this clinic when new gastric symptoms have 
appeared. Many of the cases have been included in 
follow-up studies concerning the outcome of their 
ulcer surgery (Tanner, 1951, 1966). 

Thirty-six patients with gastric carcinoma were 
found to have previously had a partial gastrectomy. 
Of these, 8 had their operation performed elsewhere 
and are therefore analvsed separately. Of the 28 
patients having their partial gastrectomy in this 
hospital, 2 have previously been reported in detail 
(Swynnerton and Tanner, 1953), 


Results 

An analysis of the indications for the original opera- 
tion in the 5115 partial gastrectomies performed is 
given in Table 1 Yt can be seen that the great majority 
were performed for either duodenal or gastric ulcera- 
tion alone. The combined gastric and duodenal ulcer 
group includes cases where either concurrent disease 
wüs present or a scar indicated a healed lesion in one 
or other site. The fourth group included patients with 
stomal ulceration, erosive gastritis, hiatus hernia, 
pyloric hypertrophy or other rare benign lesions. 

At least 28 patients (055 per cent) are known to 
have developed a carcinoma in the gastric remnant. 
The original pathology in these cases is shown in 
Table II, and the incidence compared with the original 
lesion in the whole series is illustrated in Fig. 1. 
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Eight cases of carcinoma have developed in the 

. gastric remnant within 3 years of the original opera- 
tion, and in all these cases the original pathology was 
a gastric ulcer. Six of these operations were performed 
as emer gency procedures, and it is possible that some 
of these uicers may have been malignant, despite the 
histological review (see below). Table IH therefore 
analyses the original pathology in the remaining 20 
cases. 
Cases occurring following gastrectomy for gastric 
ulcer. 

The type of operation performed and full clinical 
details are given in Table IV. Prior to 1948 most 
gastric ulcers were treated by Polya gastrectomy using 
a retrocolic anastomosis, almost invariably excising 
the ulcer. After this date the standard Billroth | or 
Billroth | rotation operation (Tanner, 1952) was 
usually employed. This always included ulcer removal, 
using the Pauchet manceuvre if the ulcer was in the 
upper portion of the stomach. 

Duodenal ulcers have been treated by a partial 
gastrectomy with a gastrojejunal anastomosis, re- 
ducing the stoma by closing usually the lesser curve 
half of the stomach, and with a short antecolic loop 
(Tanner, 1950). In this hospital this operation is given 
the generic name ‘Polya’. 

Sixteen ulcers were treated by Polya and 12 by 
Billroth | partial gastrectomy. 

The details of 8 patients in whom the partial gastrec- 
tomy was performed in another hospital are shown 
in Table V. In this group the original pathology was 
a gastric ulcer in 3 patients, a duodenal ulcer in 3 
and is not known in 2. 

The average time between gastrectomy and diag- 
nosis of the carcinoma was 81 vears in the St James's 
group and 13 years in the ‘outside’ group. If the cases 
appearing within 3 years of the original operation 
are excluded the average times become 1141 and 17 
years respectively. 

The nature of the resected ulcers in the cases occur- 
ring after 1955 has been reviewed histologically (Dr 
H. Barkley), the clinical details not being made known 
to the pathologist. In all cases the original ulcer was 
still classified as a benign lesion. 

Only 2 patients of the 23 who received treatment 
for their carcinoma survived for more than 5 years. 
One of these developed a carcinoma in the remnant 
13 years after a Polya gastrectomy for a duodenal 
diverticulum, and the other developed carcinoma 22 
years after a Polya gastrectomy for a gastric ulcer. 
This patient was recently seen and has no clinical 
evidence of cancer 6 years following his total gastrec- 
tomy. 


Discussion 

The overall percentage of patients with a gastric ulcer 
who subsequently develop a gastric cancer has been 
variously stated to be between | and 6 per cent (Aird, 
1957). However, these figures were calculated in series 
where very. often the ulcer was left unresected and 
some may well have been malignant ab initio. In the 


light of the changing trend of surgical treatment 
. . 
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This still reveals a far higher percentage of 


Carcinoma of the stomach following partial gastrectomy 








2500 Total No. undergoing 
partial gastrectamy 
2000 Total No, of 
carcinomas 
Q 
a 425 
i) 
tee 
¥ iom 
o E 
a 
= £ 
1900 e 
i E. 
rali 
A] | Q 
i E dor 
22 ca ibid | 
Duodenal Gastric Duodenal and Orther 
ulcer ulcer — gastric ulcers “` 


Original pathology 


Fig. 1. Relative incidence of carcinoma in 28 cases 
following partial gastrectomy. 


Table 1: INDICATION FOR PARTIAL 
(WHOLE SERIES) 


Indication No. 


GASTRECTOMY 


Per cent 








Duodenal ulcer alone 2594 $0 
Gastric ulcer alone Ing A 
Gastric and duodenal ulcers ASA ia 
Other 368 1 


Table H: ORIGINAL PATHOLOGY 
DEVELOPING CARCINOMA 
Original pathology 


Duodenal ulcer alone 
Gastric ulcer alone 

Gastric and duodenal ulcers 
Others i 


Table IH: ORIGINAL PATHOLOGY IN 20 PATIENTS 
DEVELOPING CARCINOMA AT LEAST 3 YEARS 
AFTER PARTIAL GASTRECTOMY 


Original pathology No. of cases Per cent 
Duodenal ulcer alone 3 S 
Gastric ulcer alone 14 TO 
Gastric and duodenal ulcers i 5 
Other ki ; 


towards conservatism it is pertinent to review the 


development of carcinoma of the stomach following 
partial gastrectomy. 

The analysis of the results of such a study can be 
misleading and thus the conclusions reached should 


not be lightly accepted. One difficulty is illustratede 


in the present study in so far as during the collection 
of the data a new case appeared 31 years after his 


original operation (Case 1). The long interval before 
the appearance of the carcinoma makes accurate 
follow-up impossible, and it must be expected that 
further patients will present with carcinoma from 
the series of patients reviewed. Establishment of the 
diagnosis of the benign nature of the ulcer at the 
original operation is often difficult, particulariv as 
long survival following simple surgery for an eariy 
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gastric carcinoma and more particularly ulcer-cancer 


has been observed (Desmond and Nicholls, 1974). 

A most careful follow-up of 222 patients having 
had a Polya type partial gastrectomy between 1919 
and 1934 was undertaken by Helsingen and Hillestad 
(1956). They found that of the 11 patients (5 per cent) 
developing carcinoma, 10 had had their operation for 
a gastric ulcer. Debray et al. (1958) studied 11 patients 
who had presented to their unit since 1950 all of whom 
had previously had a partial gastrectomy for gastric 
ulcer. They analysed a furth€r 102 cases recorded by 
European workers and found that of these, 50 had 
had operations for gastric ulcer and 38 had had 
operatfons for duodenal ulcer. A different conclusion, 
however, was reached by De Jode (1961) in another 
careful study analysing 19 cases presenting to the 
London Hospital. He found no evidence to suggest 
that a treated gastric ulcer is more likely to be followed 
by carcinoma than a duodenal ulcer. Most other 
reports either contain too few cases (Graves and 
Herrington, 1971) or do not differentiate between the 
gastric and duodenal site (Lagache and Vankemmel, 
1966; Yanishevsky and Klimenkov, 1968). Other 
series include a high proportion of patients treated by 
methods other than gastrectomy (Gray and Lofgren, 
1949: Larson et al, 1961; Pygott and Shah, 1968). 
It is particularly in these latter series that a much 
higher percentage incidence of carcinoma is recorded. 
and again must perforce include the missed early 
gastric carcinoma. 

The present study has approached the problem in 
two ways in an attempt to minimize the likely errors. 
A large series of patients having partial gastrectomy 
for peptic ulceration has been followed in order to try 
to calculate the incidence of the development of 
cancer. Any such calculation will be an underestimate 
owing to the inevitable loss of patients from a large 
series over many years. Secondly, the retrospective 
analysis of all cases of gastric cancer has revealed a 
number who have previously undergone partial gas- 
trectomy for benign ulceration, but here the element 
of selection must play its part. Despite this, in both 
analyses it would appear that carcinoma more fre- 
quentlv follows gastric ulceration than duodenal. This 
conclusion may only be reached for the patients 
selected to undergo surgery, and a higher proportion 
of patients with gastric ulcers will have surgical cor- 
rection than those with duodenal ulcers. However, in 
this series a very large number of patients with duo- 
denal ulceration have had a partial gastrectomy, and 
yet the incidence of carcinoma is low (fig. 1). The 
overall incidence of 0-55 per cent is very diflerent to 
that of Helsingen and Hillestad (1956) and must be 
partly explained by incompleteness of our follow-up. 
but this factor should act equally for patients with 
both types of peptic ulcer and does not invalidate a 
comparison of the gastric and duodenal sites. 

If an association between gastric ulceration and 
gastric cancer does exist we must consider whether 
removal of part of the stomach confers any immunity 
from cancer. Balfour (quoted by Aird, 1957) thought 


that'although 6 per cent of patients 
: E 


with gastric ulcer 
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subsequently developed a cancer, this percentage was 
probably not higher than that to be expected in the 
general population. Helsingen and Hillestad (1936; 


studied this aspect of the problem in Norway and 
found an incidence three times higher than expected 


in patients with a gastric ulcer, but the normal expected 
incidence in duodenal ulcer patients. In this country 
the death rate for carcinoma of the stomach in 19760 
was 523 per million overall, te. | in 1912 (Office of 
Population Censuses and e [9 70). Ad pos ranged 


in 437 for the age group 655 ^ 14 years. T he 
average age at death of the present series is 61 vears. 
and the expected incidence of carcinoma of the 
stomach for this age group (55-64 years) is 1 in 1033. 
Allowing for the errors referred to above the figure 
of | in 865 patients with a duodenal ulcer whe later 
develop cancer is similar to the expected. incidence. 
The ratio for gastric ulcer patients (1 in 76) 
assumes great significance and is in with the 
findings of the Norwegian survey. 

The type of operation performed does not appear 
to affect the later appearance of carcinoma in this 
series, and this is the conclusion pals oi Debray 


hine 


et al. (1958). Saegesser and lames (19721. however. 
question. whether prolonged exposure to RONDE 


juices leads to a precancerous state of the gastri 
mucosa. This is based on the finding of 
cancer following Billroth H (Polya) type partial gas- 
trectomy in 725 cases of peptic ulcer, However. they 
have excluded all cases treated by Billroth 1 partial 
gastrectomy and thus have no comparable treatment 
group. 

No attempt has been made to localize the site of 
occurrence of the growth within the gastric remnarni 
because in many cases the cancer was too extensive 
to be accurately defined, but the high frequency of 
growths appearing at the cardia has been noticed by 
others (Debrav et al.. 1958; Lagache and Vankenumel, 
1966). The most notable patient in this respect is one 
who presented with an adenocarcinoma appearing in 
a gastric-lined lower oesophagus. This occurred $ 
years after a Polya gastrectomy for a bleeding duc- 
denal ulcer and 3 years after truncal vagotomy was 
added because of stomal ulceration (Case 201. 

Assessment of the time interval between operation 
and the appearance of the carcinoma indicates a 
shorter period than that found by other authors. This 
has varied from 13 years (Pack and Banner, 1958) 
through 19 years (Graves and Herrington, 1971; 
Saegesser and James, 1972) to 26 years (Pygott and 
Shah, 1968), compared with 81 years found in the 
present series. This is partly explained by the ii 
of cases where the growth has appeared wi his 3 years 
of operation. If these cases are excluded the delay 
averages lI} years. Other authors have excluded such 
cases for fear of incorporating lesions that 
originally malignant. In the present series several 
cases would fall into this category but the original 
ulcers have been re-examined histologically with this 
in mind and are still thought to have been benign 
lesions. The microscope sections for Cases 11, 17 aed 
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18 are no longer available, but the pathologist reported 
at the time that the ulcers appeared entirely benign. 
In this respect the present series is unusual in that 
detailed information concerning the original opera- 
tion is available. 

If a positive association exists it would be reason- 
able to expect carcinoma to be earlier in its appearance 
in gastric ulcer patients than in those with duodenal 
ulceration. Our cases of duodenal ulceration are too 
few for any conclusion to be drawn, but Gray and 
Lofgren (1949) found that 6 patients with gastric 
ulcers developed carcinoma on average 6 years after 
operation, whereas in 1| patients with duodenal! ulcers 
13 years elapsed before the carcinoma appeared. 

Early diagnosis of the cancer of the remnant may 
shorten the average time interval, and this is likely to 
occur in a unit already aware of the problem. Similar- 
ly, a retrospective study containing only cases found 
at post-mortem will lengthen the average interval. 
Close follow-up of gastric patients is undertaken in 
this unit, and we have been particularly aware of this 
complication since the appearance of 4 carcinomas 
in 254 partial gastrectomies performed for gastric 
ulcer between 1940 and 1946 (Swynnerton and Tanner, 
1953). It is interesting to observe that the time interval 
is considerably longer in the group of cases where the 
original operation was performed in another hospital 
(Table V). The difficulties in diagnosis of this condi- 
tion are referred to by several authors (Gray and 
Lofgren, 1949; Debray et al., 1958; Yanishevsky and 
Klimenkov, 1968; Graves and Herrington, 1971). 

In common with other contributions to this subject 
the present series shows that patients with this condi- 
uon have an extremely poor prognosis. Yanishevsky 
and Klimenkov (1968) reported the longest survival 
to be 14 years in a series of 22 cases of carcinoma 
following operations for gastroduodenal ulcer, and 
Debray et al. (1958) referred to a longest survivor of 
13 months. Recently, however, Saegesser and James 
(1972) reported 3 long-term survivors who were alive 
after 14, 11 and 9 years. In each of these cases the 
original lesion was a duodenal ulcer and the carci- 
noma appeared 11, 33 and 26 years after the original 
operation. Only 3 of the present patients survived for 
more than Í year following attempted curative surgery. 
One died with carcinomatosis peritonei and hepatic 
metastases after 25 months, 1 died after 51 years, but 
the third remains alive with no sign of recurrence 
after 6 years. 

Analysis of the present series and the accumulated 
evidence of the literature reviewed indicate that a 
relationship does exist between benign gastric ulcera- 
tion and the subsequent development of a gastric 
cancer. Partial gastrectomy (of either type) does not 
appear to confer any protection in this respect, but it 
will remove the eminently treatable early carcinoma, 
which may easily be mistaken for a benign gastric 
ulcer. A patient with a duodenal ulcer who undergoes 
partial gastrectomy does not seem to be at any greater 
risk than the general population. 

Although the prognosis is poor, enthusiastic and 
thorough investigation of the postgastrectomy patient 
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with early surgical treatment is warranted by the 
occasional long-term survivor. i 
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Reviews and notices of books 


Steroids and Brain Edema 
Edited H J Reulen and K. Schui mann, Mainz 241 x 165 mm. 
Pp. 306 4- xu. Hlustiated. 1972. Berlin Springei-Verlag. DM.38. 


Tuis edited symposium contains the proceedings of an inter- 
national workshop held 1n Mainz, West Germany, in June, 
1972. The papers which deal with many aspects of brain 
oedema emanate from some thirty-nine distinguished labora- 
tory and clinical investigators in this field. Nine countries 
including the UK. were represented. 

This 1s a most worth-while publication in that, on the basis 
of original work, it sets out the present position regarding the 
pathology of cerebral oedema and the cellular and intra- 
cellular processes by which :t occurs (in so far as they are 
understood), and it also recounts from the clinical point of 
view the effect of certain steroids, ın particular Dexametha- 
sone, in the management of cerebral oedema arising from 
various causes. 

The proceedings are presented under four main headings: 
The Experimental Aspects of Brain Oedema; The Effect of 
Steroids on Experimental Aspects of Brain Oedema; The 
Mechanisms of Action of Steroids on Brain Oedema; The 
Effects of Steroids on Brain Oedema in Man. There are 
verbatim accounts of the discussions which ensued and a 
concluding, perhaps inevitably rather nebulous, verbatim 
report of a 'round table' discussion. 

To the neurosurgeon, the neurologist and those concerned 
with the management of severe head injuries the control of 
cerebral oedema remains a formidable problem. The intro- 
duction of hypertonic solutions by Weed in 1919 was a major 
advance, and hypertonic sucrose remained the standby until 
the introduction of urea-sucrose mixtures by Javid in the 
1950s. Mannitol 1s now perhaps the preferred hypertonic 
agent with the least ‘rebound’ effect and without the hyper- 
aemic and other disadvantages of urea. Whilst extremely 
useful in many circumstances and in the case of cerebral 
trauma remaining the only really effective agents, hypertonic 
solutions have restricted value in the control of cerebral 
swelling. 

In 1951 Hume and Moore noted the relief of symptoms 
and signs of increased intracranial pressure in a patient 
suffering from a metastatic tumour treated with ACTH. For 
several years thereafter corticosteroids were mainly employed 
for their beneflcial effect on the hypopituitary disturbances 
associated with pituitary and parapituitary tumours. Sporadic 
reports on the usefulness of such steroids in controlling 
cerebral oedema due to tumours occurred during this period, 
but ıt was not until 1961 that Lyle French and his colleagues 
reported the often dramatic effect of the then recently synthe- 
sized glucocorticoid Dexamethasone. 

Pharmacologically this drug(16-alpha-methyl-9-alpha-fluoro- 
prednisolone) had the advantages for this purpose of having a 
high anti-inflammatory index relative to cortisone and hydro- 
cortisone and little tendency to promote salt and water reten- 
tion. Lyle French and his colleagues further showed that not 
only were the symptoms and signs of increased intracranial 
pressure relieved but that there was improvement in focal 
neurological dysfunctions associated with the neoplasms. All 
types of tumour responded, but malignant gliomas and metas- 
tases often improved more noticeably than meningiomas and 
the more slowly growing and infiltrative astrocytomas. 

These highly significant findings were soon corroborated 
by other workers and today, as is common knowledge, Dexa- 
methasone is widely used in the pre- and postoperative 
management of cerebral tumours and is also employed in 
relieving symptoms in cases of inoperable or otherwise 
untreatable malignant tumours and during treatment by 
irtadiation. 


Much of the experimental work*reported in these proceed- 
ings 1s devoted to attempts to discover the mode of action gf 
Dexamethasone and other ‘steroids in the relief of oedema. 
It cannot be said that this has been achieved but the papers 
take the reader into the minutiae of central nervous system 
and membrane chemistry. Throughout there is apparent a 
general consensus that cerebral oedema results from distur- 
bances in at least two fundamental systems. These are changes 
in the capillary endothelrum—so-called ‘vasogenic oedema’— 
and disturbances in the membrane of the astrocyte— glial 
cells which are intimately related to the capillary network 
and which are believed to provide one of the transport systems 
of the brain. An interesting hypothesis 1s put forward by 
Demopoulos and his colleagues to account for the effect of 
steroids on oedema. They postulate that peroxidating ‘free 
radicals! may be released from the lipid envelope of the 
astrocyte under the influence of injury (in the pathological 
sense), causing progressive breakdown of the cell membranes 
from molecule to molecule and from cell to cell, producing a 
‘cascade’ effect. Steroids, it ıs suggested, arrest the release 
of ‘free radicals! by physical interaction with lipids in the 
cell membranes. If true (and it will be difficult to prove or 
disprove it) this theory 1s an important contribution to our 
understanding, but at present ıt must be regarded as entirely 
speculative. 

Since the work of Lumsden in 1955 the astrocyte has been 
regarded as playing an important role in fluid transport in 
the brain, but what is still in debate is whether central nervous 
system oedema 1s related, as Ransohoff says 1n his contribu- 
tion, to ‘altered blood vessel walls directly, or indirectly 
through damaged astrocytic membranes, or possibly both'. 

Many of the contributors refer to the well-known fact that 
whereas tumour oedema and oedema associated with cerebral 
abscesses often respond dramatically to steroids, rather little 
clinical response seems to occur in the case of cerebral trauma 
and (in the view of many) to the oedema of infarction and 
spontaneous haemorrhage. No unequivocal explanation 1s 
forthcoming from this ‘workshop’. More than one contn- 
butor refers to the relatively slow maturation of oedema in 
relation to tumours and to the abrupt changes and tissue 
destruction which take place in the case of cerebral trauma. 
Ransohoff, for example, suggests that in the former case a 
breakdown of the astrocyte cell membrane ıs the principal 
cause of oedema, whilst 1n severe cerebral injury associated 
with tissue damage both astrocytes and capillaries are injured 
and that, by implication, steroids are active only on the 
astrocytic cell membrane and thus are less effective in reducing 
post-traumatic oedema. 

As might be expected, the participants were viewing cere- 
bral oedema from a variety of standpoints, so that the casual 
reader may have difficulty in finding a central theme through- 
out these collected papers and naturally certain differences of 
interpretation are manifest in the discussions. There does 
seem to be agreement, however, that steroids in general and 
Dexamethasone in particular have little effect on the general 
electrolyte metabolism of the brain, though they may have a 
local effect on sodium and water in oedematous white matter. 
It 1s now also generally agreed, from a clinical standpoint at 
least, that cerebral oedema is mainly a white matter pheno- 
menon and that the electron microscope does not reveal any 
distinguishable histological difference between oedema due 
to trauma and that due to tumours. 

In a short review it 18 impossible to do justice to the scope 
of the proceedings nor to know which of the papers will 
contain the seed of further advances, but fhe reviewer was 
impressed by Klatzo’s paper on ‘Patho-physiological aspects 
of brain oedema’, by Pappius’s ‘Effects of steroids on cold 


injury oedema', by Sano and his colleagues on 'Steroids and 
the blood-brain barrier with special reference to astrocytic 
Cells', by Ransoholf's ‘The effects of steroids on brain-oedema 
in man’ and by a rather similar paper by Maxwell. Long and 
Lyle Erench on "The clinical effects of synthetic gluco-corti- 
coid used for brain oedema in the practice of neurosurgery’. 
There were also some interesting experimental studies by 
Hanna Pappius and her colleagues on the effect of Dexa- 
methasone on oedema associated with injury to the spinal 
cord. Although the course of post-traumatic cold oedema 
was similar in treated agimals and in the controls there was 
significantly better recovery in the treated animals. The infer- 
"ence is that the ‘effect of the steroid on potentially reversible 
cord lesions is not mediated by the elTect on the oedema 
alone’. 

Sufficient has been said to indicate the extent of this survey 
of current thought on oedema of the central nervous system. 
On the other hand there is as yet no ready solution to the 
major and important clinical problem of post-traumatic swell- 
ing which is responsible for so many deaths after head injury. 
The book is extremely well produced, very readable and it has 
a useful subject index. The publishers and the contributors 
are to be congratulated on the very prompt publication. only 
6 months after the ‘workshop’ was held. 

(The reviewer is indebted to Professor J. Judah of the 
Department of Experimental Pathology at University College 
Hospital Medical School, London, for a valuable critique of 
the paper by Harry Demopoulos and his colleagues on the 
"Molecular aspects of membrane structure on cerebral oedema'.) 
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Periphere Osteosynthesen 
U. Heim, Chur, and K. M. Pfeiffer. Basel. 167 « 191 mm. 
Pp. 314 + xi. Hlustrated. 1972. Berlin: Springer-Verlag. DM.120. 


Tuis book describes the methods of open reduction and 
internal fixation by screwing or plating and the overall manage- 
ment of fractures of the peripheral bones. The instruments 
which are required for these procedures are described in 
detail and are well illustrated by diagrams and photographs. 
The philosophy of orthopaedic surgery in relation to trauma 
on the one hand and of mechanical and engineering principles 
on the other is demonstrated clearly and sensibly. The book 
is illustrated extremely well throughout, both by diagrams 
and excellent reproductions of X-rays. The results of this 
method of treatment as shown are indeed enviable. Anatomical 
reductions are aimed at and almost always achieved, but the 
functional results of these somewhat drastic measures are not 
always clearly demonstrated. Even fractures of the clavicle 
can be corrected perfectly by the use of plates and screws! 
This book should undoubtedly be of great interest to all 
surgeons involved in the management of fractures, and 
because of the really excellent illustrations a knowledge of 
German is not essential. It is highly recommended to ail 
surgeons involved in the management of peripheral bone 
fractures and will certainly become one of the standard text- 
books on this subject. 
H. B. ECKSTEIN 


Symposium on the Treatment of Burns. Volume 5 


Edited J. B. Lynch and Stephen R. Lewis, Galveston. Texas. 
286 x 222 mm. Pp. 253 xii, with 339 illustrations. 1973. 
London: Henry Kimpton. £12-75. 


Epitep by two professors of plastic surgery. this book is the 
proceedings of a symposium held in Texas in 1971. It was 
designed to provide a concise account of the modern treat- 
ment of burns from the acute stage onwards to reconstruction 
and correction of deformities. The result is an attractively 
published work of interest to surgeons of active burns units 
and plastic surgeons concerned with later aspects, but between 
the lines one glimpses an attempt to stimulate the interest of 
plastic surgeons in the United States in early problems of 
burns. The contents are based largely on the personal experi- 
ence of the m@y contributors, which produces some omis- 
sions, unevenness and lack of balance but the overall standard 


is high. Like other works on burns, there is a certain amount 
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of discussion on 
tions. The book opens with a racy historical outline by 
Blocker, followed by a chapter on statistical aspects, i 
interesting one by Stanley Levenson on certain metabolic and 
nutritional responses. Only one chapter deals with fluid and 
electrolyte therapy and there are individual ones 
kidney, anaesthesia, the respiratory tract, electrical burns g 
brief accounts of bone and joint changes, € urlhing's ulcer 
behavioural problems. 

Treatment of infection is comprehensively covered, 
individual chapters on the often-competing roles of 
nitrate, sulphamvlon, silver sulphadiazine. local antibiotics, 
patient isolation and the use of vaccines and im munoth 
Skin biopsy to evaluate burn-wound infection and 
therapy (F. D. Foley) reflects an intelligent use of c 
pathological correlation and could be followed in burns uni 
in this country, The five chapters concerned with burn excision 
and grafting deal inter alia with mesh grafts, allagrafts and 
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by today's standards, but medical libraries of all interested 
hospitals should invest in a copy. 


S. SEVITT 


Fractures and Dislocations in Children 
Andrew G. Pollen, Bedford. 248 « 191 mm. Pp. 234 rii, with 
205 illustrations. 1973. Edinburgh: Churchill Livingstone. £550 


MR POLLEN is disarming in his preface, The book has been 
written as a practical guide "For the use of accident officers 
and registrars . . . and is not tenu ed to xd a Rd adii 
manual of fracture treatment’. Yet the treatment of fi 











in children can be largely deduced io ee treatment of 


adult fractures and the casualty officer who wants advice 
about an unusual or rare case will wish to refer to a fuller 
volume. What he may wish to know is how to distinguish 
between an acute traumatic separation of a femoral epiphysis 
and a slipped femoral epiphysis due to growth disturbance: 
this is not described. On a similar plane he may find it difficult 
to distinguish between a fracture and an abnormal secondary 
centre for the navicular tuberosity and he will nor find the 
answer in this book. 

Although the triangular fragment separated from the mela- 
physis in an epiphyseal separation is indicated in a diagram. 
no mention is made of its value in preventing over-reduction 
of the epiphysis when the deformity is corrected. While the 
rapidity with which fractures in children heal is mentioned. 
no emphasis is laid on the fact that children’s fractures should, 
if possible, be got into an acceptable position before 10 days 
have elapsed, as the amount of callus thrown out after thi: 
time may compel open operation if a satisfactory position 
has not been obtained. 

In the treatment of fractures around the elbow. although 
elevation of the arm to reduce swelling is cited there is no 
illustration of Zeno's position and one illustration. would 
save a great deal of description. While the use of skeletal 
traction through the olecranon is indicated. no mention is 
made of the dangers of using Kirschner wires in children 
which cut out easily with excessive traction. The advice to 
use small diameter Steinmann's pins would, in the reviewer's 
opinion, be worth while. Apart from the illu 
Moore's pins in a slipped femoral epiphysis there is no de- 
scription of the use of intramedullary pins or wires as a 
temporary means of stabilizing fractures. In discussing frac- 
tures of both bones of the forearm the statement that ‘the 
use of a bone plate is preferable to an intramedullary nail 
is surely arguable. 

In spite of these criticisms there is a great deal of value and 
interest in the book. It is well produced with wide margins 
and good illustrations and it is to be hoped that Mr Pollen 
once having put his shoulder to the wheel will continue to 
keep it turning and add a few more spokes. It is fundamentally 
sound and will perhaps save calling in the consultant to the 
casualty department occasionally. Consultants are largely 
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educated by contact with registrars and [| do not think this 
book will enable any registrar to give his consultant that 
desirable after-polish on the subject which only he, knowing 
the source of his superior's information, will fully appreciate. 
A pity too that there is no reference to foreign literature. as 
the two most extensive books on the subject are written in 
German. 

j. G. BONNIN 


Recent Advances in Anaesthesia and Analgesia 

Edited G. L. Hewer, M.B., B.S., M.R.C.P.. Hon. F.F. A. R.C.S.. 
London. Eleventh edition. 216 « 133 mm. Pp. 333+ ix. Ilus- 
trated, 1972. Edinburgh: Churchill Livingstone. £4:50. 


Tuis book is more concerned with present practice than with 
strictly recent advances. Some chapters attempt to cover too 
diffuse a subject and, like a poorly chosen examination ques- 
tion. a book is needed to answer it. Dr Boulton has done just 
that in his remarkable chapter "Anaesthesia and resuscitation 
in difficult environments’. This section occupies a third of the 
whole text and with its 418 references justifies by itself the 
purchase of this edition. The remaining chapters are neces- 
sarily abbreviated and Dr Feldman's dealing with cardiac 
surgery is disappointing as a result. Much more informative 
are the two contributions on "The newer non-anaesthetic 
drugs’ by Dr Clarke and "The interaction of drugs associated 
with anaesthesia’ by Professor Dundee and Dr McCaughev. 
Drugs for producing dissociative states are very well sum- 
marized by Dr A. R. Hunter. The present unsatisfactory 
state of obstetric analgesia is discussed by Dr G. C. Steele, 
who champions the wider use of epidural block. Dr Bryce 
Smith outlines the physical and pharmacological complica- 
tions consequent upon the introduction of newer techniques 
and drugs; the occupational hazards to which anaesthetists 
are subjected are described by the editor. Finally, Professor 
Parkhouse philosophizes on the present and future place of 
the anaesthetist in British hospitals. Not as crisp as many of 
its predecessors, the eleventh edition will be valuable to 
those looking for an outline of present practice in anaes- 
thesia and analgesia and the numerous references will facilitate 
further study, 

B. A. SELLICK 


Rehabilitation of the Facially Disfigured 


Tur theme of this book is the value of early reconstructive 
surgery to minimize and relieve the psychological trauma of 
facial disfigurement, however caused, The author supports his 
thesis with reference to battle casualties, sufferers from malig- 
nant disease and children with congenital deformities. He 
quotes case histories in all three groups and concludes that 
even in late repair there is valuable psychiatric benefit. but 
not the same chance of total mental rehabilitation. 

The book also includes much technical information regard- 
ing the methods of repair which the author has found most 
useful over a 30-year period of surgical practice. He advocates 
in many and varied situations the use of split-rib onlay grafts 
with which to restore contour after assessing the exact nature 
of the deformity with moulages. The multitudinous aspects of 
soft tissue repair are also dealt with. 

Few, if any, surgeons would disagree with the author's 
insistence on the value of early reconstruction in psychiatric 
rehabilitation, but nothing but good can come from having 
this set down so clearly and supported by such well-documented 
and illustrated case histories. The book will give encourage- 
ment io those who have the responsibility of helping these 
stricken patients towards as early and as complete a mental 
recovery as possible from crisis situations. 

D. N. MATTHEWS 


252 


* 


hd a 
Angiography Scintigraphy. Symposium of the European Associa- 
tion of Radiology, Mainz, October, 1970 
Edited L. Diethelm, Mainz. 241 x 165 mm. Pp. 445 5 xx. Hlus- 
trated. 1972. Berlin: Springer-Verlag. DM.78. 
Tuis volume reports the proceedings of a meeting in Ogtober, 
1970, of the European Association of Radiology at which an 
attempt was made to evaluate the relative merits of angio- 
graphy and radio-isotope scanning. The bulk of the work is 
devoted to the central nervous system, the kidneys, the liver 
and the lungs and there are short sections on the pancreas, the 
spleen and the adrenals. There are #0 contributions on bone 
scanning. Many of the papers are written in French or German 
and other papers suffer from*poor translation into English. 

The best and most comprehensive section deals with space- 
occupying lesions of the cerebral hemispheres. There are 
excellent contributions comparing the results obtained by 
angiography and scanning in the localization of cerebral 
tumours. Previously published work is extensively quoted in 
many of these papers but, like the remainder of the work, 
this section suffers from the complete absence of references. 
The illustrations generally are adequate but the usefulness of 
some contributions is seriously affected by the lack of illus- 
trations; thus it is extremely difficult for the uninitiated to 
understand a paper on selective arterial catheterization which 
does not illustrate the various catheter shapes required for 
this technique. 

There are many valuable contributions in this expensive 
volume but like many publications of this nature the work is 
not of a uniformly high quality. The absence of references 
seriously detracts from its value to specialists in the various 
fields covered. but it can be recommended to neurosurgeons 
and neuroradiologists. It is unlikely to be of value to the 
general surgeon or physician. 

D. EDWARDS 


Symposium on Aesthetic Surgery of the Nose, Ears, and Chin. 
Volume 6 

Edited Frank W. Masters. Kansas, and John R. Lewis, jun., 
Georgia. 286 « 222 mm. Pp. 207 + xii. Ilustrated. 1973. London: 
Henry Kimpton, £16:85. 

THis book reports the proceedings of the symposium on 
aesthetic surgery held in 1971 in Phoenix, Arizona. It is spon- 
sored by the Educational Foundation of the American Society 
of Plastic and Reconstructive Surgeons and edited by two of 
the leading American surgeons in this specialty. 

The book consists of 33 monographs based on the papers 
given at the symposium by their authors. Coverage of the field 
is very thorough to the point of repetition. where several 
authors deal slightly differently with the same subject: this i5 
unavoidable, but the editors have endeavoured to give em- 
phasis to well-established principles underlying variations in 
technique. This makes it a safe reference book for the less- 
experienced surgeon although such a person may find it 
difficult to make a choice between well-reasoned alternatives, 
as for example for the prominent ear. 

The history of the development of surgical treatment of 
each subject is well described. as is the normal anatomy of 
the nose and ear. The bibliography of most of the chapters 
is comprehensive and all the chapters are profusely and 
clearlv illustrated. Perhaps the most helpful sections are those 
which deal with the causes of imperfect results and give 
advice designed to avoid pitfalls. Many will find the chapters 
dealing with the use of silicones and other implants of help 
since they are based on wide experience. The chapter on cryo- 
surgery also commends itself by giving an up-to-date account 
of this new instrument's place in treating malignant and pre- 
malignant lesions and of the way to use it safely. It is good 
to see that the management of acute facial trauma has also 
found a place in this authoritative publication. 


D. N. MATTHEWS 
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Measurement of gastro-oesophageal acid reflux: 
its significance in hiatus hernia 


IVAN LICHTER* 


SUMMARY 
Gastro-oesophageal reflux may be responsible for 


symptoms and sometimes for the development of 


oesophageal damage. These effects are inconstant when 
reflux is demonstrated by radiography or by concen- 
tional pH studies. This unpredictability may be 
accounted for by the observation that during the day 
refluxed material is rapidly cleared from the oesophagus 
by swallowing, while during sleep little swallowing 
occurs. To explore the hvpothesis that reflux during 
sleep is the important factor, prolonged intra-oesophageal 
pH studies have been done and a method has been 
developed for quantifying nocturnal gastro-oesophageal 
reflux. 

The investigation has shown that persistence of acid 
within the oesophagus is associated with prolonged 
periods during sleep when no swallowing | occurs. 
Measurements of nocturnal intra-oesophageal pH 
were made in 41 patients with symptomatic sliding 
hiatus hernia. In 12 patients with mild symptoms 
reflux measured by this index did not exceed 15 minutes, 
with one exception, and no patient showed oesophagitis. 
In 10 patients with moderate symptoms reflux did not 
one exception, and mild te 
moderate oesophagitis was present in 4 cases. Nineteen 
patients had severe symptoms; in all but one the period 
of reflux was in excess of ! hour, and oesophagitis was 
found in 13. 


GASTRO-OESOPHAGEAL reflux may be associated with 
sliding hiatus hernia and is commonly responsible for 
symptoms experienced by patients suffering from this 
disorder. Gastro-oesophageal reflux has also been 
described as occurring independently of sliding hiatus 
hernia (Hiebert and Belsey, 1961), although in the 
University of Otago Medical School no patient with 
reflux has been studied in whom a hernia could not be 
demonstrated radiographically, 

The presence of gastro-oesophageal reflux may be 
inferred from the patient's history or demonstrated 
radiologically or by means of oesophageal pH 
estimation (Tuttle and Grossman, 1958; Tuttle et al., 
1960; Morga et al., 1963; Skinner and Camp, 1967; 
Kagtrowitz et al, 1969; Kantrowitz, 1970). Not 
all patients, with gastro-oesophageal reflux _ suffer 
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disability; when damage occurs to the lower oeso- 
phagus as a result of reflux it is in most cases caused by 
the digestive action of stomach pepsin activated by 
hydrochloric acid in the appropriate pH range. H has 
been shown that pepsin activity for the substrate of 
oesophageal mucosa is maximal at pH 13-2 
that | hour of exposure to hydrochloric acid of 
pH 1-1-3 may itself produce oesophagitis (Goldberg 
et al, 1969) Contact of hydrochloric acid and 
activated pepsin with the lower oesophageal mucous 
membrane may be prolonged when there is a siow 
‘clearing response’ to refluxed fluid due to disordered 
peristalsis (Siegel and Hendrix, 1963), or when any 
other factor permits refluxed material to remain 
within the oesophagus. The present work is based on 
the postulate that what finally matters is no: that 
reflux occurs but the duration of exposure of the 
oesophageal mucosa to refluxed pepsin activated by 
hydrochloric acid in the peptic range. 

We have found that such exposure occurs mainis 
during sleep, symptoms frequently reflecting this 
pattern. A method is described by which a quantitative 
estimation of gastro-oesophageal reflux can be made. 
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Subjects and methods 

Forty-one patients with sliding hiatus hernia were 
studied. Symptoms were classified as mild, moderate 
or severe by scoring the degree of heartburn, regurgita- 
tion and dysphagia (when not due to a stricture or an 
unrelated motility disorder). Of the 41 patients 
studied, 12 were considered to have mild symptoms of 
gastro-oesophageal reflux, 10 to have moderate 
symptoms and 19 to have severe symptoms. AH the 
patients had a barium meal study, pentagastrin tes! 
and oesophageal motility study. Oesophagoscopy was 
carried out in all but 2 patients and oesophagitis was 
graded on the following criteria: O= no visible 
oesophagitis; A = mild oesophagitis--reddening of 
the mucosa; B = oesophagitis—a red mucosa thai 
bled on being touched; C = severe oesophagitis- 


ulceration, granulation, membrane formation or 
stricture. 
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SYMPTOMS 


duration of reflux in hours 





Fig. 1. Relationship between severity of symptoms and 
duration of reflux as measured by overnight pH study. 


The technique employed for carrying out an over- 
night pH study is as follows. A Radiometer pH 
stomach electrode (glass-calomel electrode system 
type GK282C), which dispenses with the need for a 
separate reference electrode, is used, and to this 1s 
taped a fine pressure recording tube. The output from 
the pH meter (Radiometer 26) is recorded on a Grass 
direct writing multichannel recorder to obtain a 
continuous pH recording. In addition, the output 
from the pH meter is monitored by a specially con- 
structed device which passes on to a separate channel 
of the recorder only the signals within a predeter- 
mined pH range (pH 1-0-4-0 is now used). From this 
channel a writing pen indicates the periods when the 
pH at the intra-oesophageal electrode lies within this 
range. The apparatus is calibrated at the commence- 
ment of the study and checked again at its conclusion 
using buffer solutions of pH 1:68, 4-0 and 6-5. (In the 
rare instances of drift the readings are rejected.) A 
clock on the instrument records the total time that 
the pH has remained within the predetermined range. 
The water-filled recording pressure tube is connected 
to a Sanborn differential pressure transducer whose 
output is transmitted to a channel of the Grass 
recorder. A pneumograph belt is applied about the 
abdomen to monitor respiration and the signal is 
recorded. 

The assembly is swallowed and passed into the 
stomach where the intragastric pressures and pH are 
recorded. It is then withdrawn by 1-cm increments 
while recording is continued. The manometry tube 
indicates when it passes through the inferior oeso- 
phageal sphincter to lie within the oesophagus. The 
assembly is withdrawn to a position 5 cm above the 
pdint where oesophageal pressures are first recorded 
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and is then taped into position. As the pH electrode 
passes into the oesophagus there may be a steep rise 
in pH, indicating a sphincter that is competent at that 
time. If reflux is occurring the rise of pH to pormal 
levels is slow. The pneumograph belt ıs removed’ and 
the manometer tube is used to record the pressure 
elevations that occur whenever the patient swallows. 

The procedure is commenced at 5 p.m. and con- 
tinuous recordings of intra«»esophageal pH and 
pressures are made until 6.30 a.m. The pressure tube 
monitors swallows which are indicated by sharp high 
amplitude elevations; non-peristaltic pressure eleva- 
tions—differentiated by means of a swallow sensor on 
the neck—have also been observed. The patient is 
allowed to move about in bed, to adopt whatever 
posture he prefers and to take drinks as desired, but 
he is not allowed antacids or solid food. On retiring 
for the night the clock is reset. In the morning the 
clock is read to determine the total period of pH 
within the predetermined range over the 9j-hour 
nocturnal period of observation. 

This study provides a continuous overnight graphic 
record of pH levels in the lower oesophagus, showing 
all episodes of reflux, the duration of each period of 
reflux and the total period of reflux throughout the 
test period. In addition, a record is made of the 
pattern of swallowing during the night and its relation- 
ship to pH levels 1n the lower oesophagus. For clinical 
purposes alone the apparatus could well be simplified. 


Results 

Forty-one overnight studies have been made in 
patients with sliding hiatus hernia. The average intra- 
gastric pH was 1:5 and in 85 per cent of the patients 
the pH was below 2-0. Of the remaining 15 per cent, in 
only one instance did the pH exceed 2:4. Intra- 
oesophageal pH was recorded and periods of time 
marked when the pH fell within the preset range. This 
was initially set at pH 1:5-4 and later changed to 
pH 1-4, because of evidence that hydrochloric acid 


alone in the range of pH 1:0-1-3 could cause oesopha- . 


gitis (Goldberg et al., 1969). The findings were as 
follows (Fig. 1). 


Relationship between symptoms and duration of reflux 
In 11 of 12 patients with sliding hiatus hernia and 
mild symptoms of gastro-oesophageal reflux little or 
no nocturnal reflux was demonstrated. No reflux was 
shown in 4 patients, in a further 7 the duration of 
reflux was between 3 and 12 minutes, and in 1 patient 
reflux of 2 hours and 10 minutes was measured. 

In 10 patients with sliding hiatus hernia and 
moderate symptoms of reflux 4 showed no nocturnal 
reflux, 5 showed reflux between 5 and 55 minutes, and 
in 1 case reflux averaging 5 hours 50 minutes was 
measured. 

Of 19 patients with sliding hiatus hernia and severe 
symptoms of reflux, nocturnal reflux between 1 hour 
35 minutes and 8 hours 52 minutes was shown in 17. 
In 1 patient there was reflux of 55 peinutes and 1 
patient had an oesophageal stricture preventing 'any 
reflux., è 
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On this basis one could consider reflux of up to 
L5 minutes as mild, up to | hour as moderate and 
over | hour as severe. 

Studies were repeated on successive nights in 10 
patlents and showed good reproducibility. In no 
case was there overlap from one category of severity 
to another. 


Relationship between eesophagitis and duration of 
reflux 

Six patients had severe oesophagitis; of these, 5 had 
severe reflux. The sixth patient had a stricture prevent- 
ing reflux. Six patients had moderate oesophagitis; 
3 of fhese had severe and 2 had moderate reflux and | 
no reflux. Five patients had mild oesophagitis; of 
these, 4 had severe and I no reflux. Of 22 patients with 
no oesophagitis, 7 had severe reflux, 9 mild reflux and 
6 no reflux. 


Relationship between symptoms and oesophagitis 

In 12 patients with mild symptoms, oesophagoscopy 
was carried out in 1! and no oesophagitis was 
observed. Of 10 patients with moderate symptoms, 4 
had oesophagitis. Of 19 patients with severesymptoms, 
oesophagitis was observed in 13 of 18 examinations. 


Qvernight pH recordings 

Segments of a typical overnight pH recording from a 
patient with a sliding hiatus hernia are shown in Fig. 2. 
During waking hours reflux is rapidly cleared from 
the oesophagus (Fig. 2a). Reflux occurring shortly 
after falling asleep is cleared after a series of swallows 
(Fig. 2b). A further episode of reflux during sleep 
(Fig. 2c) is followed by a period when no swallowing 
is taking place and the pH remains below 4:0 until the 
occurrence of a bout of swallowing (Fig. 2d, e. f ). 
Reflux soon recurs (Fig. 2f) and remains in the 
oesophagus for a prolonged period until the next 
DONE episode. The patient wakes at 6 a.m. and 
Fig. 2g shows the normal daytime swallowing pattern. 
The total period of nocturnal reflux in this patient 
measured 3 hours. 

When the waking period is compared with that 
during sleep, it is found that prolonged reflux during 
sleep does not necessarily correlate with the zoral 
reflux during waking hours. During waking hours, 
gastro-oesophageal reflux may be frequent, but may 
not persist in the oesophagus when cleared by 
frequent swallowing. 


Discussion 

Acid and pepsin 

The damaging effects of gastro-oesophageal reflux are 
largely dependent upon the action of activated pepsin 
upon the oesophageal mucosa (Redo et al, 1959). 
The extent of this reaction is a function of the time of 
interaction between the proteclytic agent and the 
substrate. 

The limit of pH 4-0, originally set to indicate reflux, 
is above thg upper limit for peptic digestion of the 
oesophagus. It is therefore proposed in future to 
record only, reflux between pH 1-0 and 2:3 as being the 
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Gastro-oesophageal acid reflux 


range in which oesophagitis is likely to be produced. 
In the range pH 1-1:3, hydrochloric acid alone may 
produce oesophagitis, and in the range pH p3 25 


peptic oesophagitis has been shown to occur 
(Goldberg et al., 1969). Using these pH limits i is 


planned to record only the period when dumagine 
reflux is present within the oesophagus. A review of 
our tracings shows that the use of this range 
have given a closer correlation between the duration 
of reflux and the severity of symptoms and oese- 
phagitis. 


would 


The fate of refluxed fluid 

During waking hours reflux occurs even in peops 
without oesophageal abnormality enee. 19 69: 
Pattrick, 1970). Normally it is rapidly cleared from the 
oesophagus by frequent swallowing; the swallowed 
saliva also contributes its neutralizing effect. 

The tracings show the varying effects that may 
result from reflux (Fig. 2). When gastro-oesophageal 
reflux occurs during waking hours oesophageal 
clearing may well be adequate and the patient may 
suffer no disability. During sleep, however, our 
studies show that there are long periods when no 
swallowing takes place; between these are inter 
spersed periods of swallowing activity. Efficient 
peristalsis initiated by swallowing appears to be an 
essential factor for normal clearing (Booth et ai, 19681. 
The tracings demonstrate that refluxed fluid reach- 
ing the oesophagus during ‘quiet’ non-swallowing 
periods remains in the lower oesophagus untul the 
onset of an ‘active’ period of swallowing, when it may 
be rapidly cleared. Occasionally reflux may be 
induced by swallowing (as during the day) to be 
cleared again by adequate peristalsis following upon 
further swallowing. 

It is these prolonged periods of nocturnal reflux 
which can be expected to produce oesophagitis and 
stricture. This situation may be self-perpetuating; in 
patients with severe reflux and oesophagitis, swallow- 
ing is less effective in clearing reflux. Booth et al, 
(1968) showed that in patients with hiatus hernia with 
moderate to severe reflux 20-40 swallows were 
required to clear the lower oesophagus of 15 ml of 
0-1 N HCl as compared with 4-10 swallows in normal 
subjects or patients with hiatus hernia without 
abnormal reflux. It appears that abnormal reflux 
itself causes oesophageal dysfunction (Siege! and 
Hendrix, 1963; Olsen and Schlegel, 1965; Donner et 
al., 1966). 

Our tracings confirm that when reflux is cieared by 
swallowing the pH rise begins after the second or 
third swallow and that the pH does not rise signifi 
cantly between swallows (Fig. 2a). In the pre sence of 
oesophageal dysfunction, swallows may bave a 
reduced clearing effect. Moreover, further ae may 
be induced by some swallows (Fig. 31. 





The significance of overnight pH estimations 

The duration of exposure of the oesophagus to injury 
by refluxed fluid must play a n role in 
determining the degree of reaction. T 
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reflux has previously been unpredictable, largely be- 
cause no routine quantitative estimations of exposure 
have been made. 

Reflux demonstrated during radiographic examina- 
uon or during conventional pH estimation gives no 
indication of its potential for damage. During waking 
hours when the patient is swallowing, reflux may be 
relatively innocuous, even though frequent. Gastro- 
oesophageal reflux during sleep is potentially 
damgerous. 
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Overnight pH estimations enabled us to 
distinguish. between patients with short-term reflux 
and those in whom refluxed fluid persists within the 
oesophagus. Short-term reflux is usually associated 
with mild to moderate symptoms of reflux and rarely 
with any oesophagitis. Moderate reflux is associated 
with more significant symptoms and with the presence 
of oesophagitis. Prolonged reflux is four in patients 
with severe symptoms and a high 
oesophagitis; indeed severe oesophagitis was confined 
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Fig. 2. Segments of an overnight pH recording. The upper 
trace is an intra-oesophageal pressure recording from the 
pressure tube taped to the pH probe. The sharp high amplitude 
deflections represent swallow waves (non-peristaltic pressure 
elevations — differentiated by means of a swallow sensor on the 
neck--have also been observed). The middle trace is a con- 
tinuous recording of pH at a point Scm above the site of 
change of intraluminal pressures from the lower oesophageal 
sphincter characteristics to those of the body of the oesophagus. 
The heavy line on the lowermost trace records the periods 
during which the pH lies between the preset limits of 1:5-4:0. 
Recording speed 0:25 mm/second (20 minutes to a frame). 
a, 8.30 p.m. to 8.50 p.m. Trace shows a waking episode of 
spontaneous reflux with fairly rapid clearing. After the initial 
sharp fall from pH 6:2 to 2-0 and a further fall to pH 1-4, 
a series of swallows rapidly raises the pH to 38. The pH 
then climbs by a series of steps, each of which is associated 
with swallowing. b, 10.30 p.m. to 10.50 p.m. Reflux occurring 
shortly after falling asleep. The reflux is soon cleared after a 
series of swallows; a 'step' rise is shown with swallows. During 
the initial portion of this episode the pH falls below 1:5, and 
the heavy line of the lowermost trace, recording within the 
preset limits of pH 1-5-4-0, is interrupted. c, 11.50 p.m. to 
12.10 a.m. Patient asleep. The onset of reflux is associated with 
a burst of swallows, but there is little swallowing thereafter and 
the acid reflux remains in the oesophagus. During the initial 
portion of this episode the pH again falls below 1:5. d, 12.10 
a.m. to 12.30 a.m. With no swallow waves the pH remains low. 
e, 12.30 a.m. to 12.50 a.m. Continued low pH in the absence 
of swallowing. At the end of this period there is a burst of 


: swallowing which returns the pH to normal. /, 12.50 a.m. to 


1.10 a.m. With continued swallowing in the early part of this 
period the pH remains normal, but reflux recurs and with 
infrequent swallowing the pH remains low. g, 6.10 a.m. to 
6.30 a.m. Return of normal waking swallowing pattern. 


to this group. However, considerable reflux was 
demonstrated in some patients without oesophagitis. 
Similar findings were noted bv Woodward (1970), 
except that he found a poor correlation between 
prolonged reflux and severity of symptoms. A lack of 
correlation also between symptoms and oesophago- 
scopic appearances has previously been shown 
(Bernstein and Baker, 1958; Tuttle et al., 1960; Siegel 
and Hendrix, 1963; Skinner, 1966; Ward et al., 1970). 
However, appreciable histological oesophagitis may 
be present without naked eye evidence (Goldberg 
et al., 1969). 


The hiatus hewiia problem 
In gatients who are being investigated for alimentary 
symptoms tbe finding of a sliding hiatus herpia by 
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: : 10-40 pm 
Fig. 3. This trace was recorded in the same manner as Fie 
A portion of an overnight pH recording which shows 

reflux induced by swallowing. 


barium meal examination frequently poses the problem 
as to whether the symptoms are related to the hiatus 
hernia. Hiatal herniation is common and frequently is 
unassociated with symptoms. When symptoms occur 
with hiatal herniation they usually arise as a conse- 
quence of associated gastro-oesophageal reflux. Such 
reflux may also occur without a demonstrated hiatus 
hernia. Similarly, not all patients with reflux have 
symptoms. The studies reported here suggest that it is 
patients in whom the oesophagus is bathed in refluxed 
fluid for long periods during sleep who suffer symptoms 
or who are at risk from future complications of 
reflux. These observations make it apparent that in à 
patient who has a sliding hiatus hernia the demonstra- 
tion of reflux by radiological or conventional pH 
estimation does not provide adequate information 
attention should be directed to quantifying the 
period of contact with the oesophageal mucosa o! 
gastro-oesophageal reflux in the damaging pH 
range. 

In some instances the damaging effects of reflux 


will be demonstrated by oesophagitis found al 
oesophagoscopy. In others dysphagia or othe 
troublesome symptoms may be an index of the 


degree of such reflux. Prolonged reflux can be demon 
strated by an overnight pH study and so assist in 
establishing that symptoms are due to reflux associated 
with a demonstrated hiatus hernia; it may also 
provide an early warning that complications can be 
expected. This "high risk” group is not confined to 
patients with significant symptoms. We have found 
that patients may present for the first time with severe 
oesophagitis, having had no previous reflux symp 
toms. This is in accordance with the experience of 
Skinner (1966), who found that the development of 
oesophagitis and stricture or of aspiration damage to 
the lungs was not related to the presence or severity ol 
symptoms of oesophageal reflux. In his series of 226 
patients with peptic strictures of the oesophagus 20 
per cent did not have reflux symptoms severe enough 
to require medical attention before dysphagia 
developed. He found that patients rejected fo: 
surgical treatment of reflux because their symptoms 
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were mild sometimes returned with a fully developed 
stricture or advanced oesophagitis. It is too early to 
provide evidence to substantiate the hypothesis that 
patients with prolonged reflux will develop oeso- 
phagitis and stricture. To this end patients are being 
studied fully and the findings correlated with other 
examinations including cesophageal manometry and 
oesophagoscopy. However, the material presented 
suggests that prolonged reflux demonstrated by an 
overnight pH study should be viewed seriously. 
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The experimental production of gastric ulcers 


by induced muscle spasm 


GEORGE QVIST, JOHN DORMANDY, COLIN BROWN, DAVID SLOME 


AND G. SCOTT* 


SUMMARY 
A new technique is described for the experimental 
production of gastric ulcers in dogs. It depends on 
producing an intermittent but severe localized increase 
in the contractility of the stomach by means of electrodes 
implanted in the gastric muscle. A suitable stimulator is 
attached to the animals back. Following some early 
technical failures an adequate stimulus was applied for 
2-3 weeks in 16 animals. In 13 cases macroscopic 
lesions developed in the stimulated area, varying from 
frank perforation to superficial erosions. Confirmation 
hy barium meal examinations and histology is provided. 
It is suggested that the responsible mechanism may 
be a localized ischaemia, due to the increased muscle 
spasm, predisposing to the necrosis and ulceration of the 
mucosa followed by the more superficial layers of the 
stomach wall. 


THE production of gastric ulceration is recognized as 
being difficult in the experimental animal, particularly 
in the dog, where peptic ulcers do not occur naturally. 
Many methods have been tried over the past hundred 
years but none has been wholly successful; usually 
ulceration occurred only rarely and unpredictably. 

At present the most accepted technique is the daily 
injection of histamine in bees-wax which was first 
described by Code and Varco in 1940. Ulcers when 
produced by this technique are slow to develop, 
multiple and unpredictable in situation. A more 
direct approach has been the local instillation directly 
into the stomach of acid with or without pepsin. 
Although this has been tried by many researchers 
beginning with Ewald in 1879, it has rarely resulted 
in ulceration (James and Pickering, 1949). 

Ever since Virchow (1853) suggested the possibility 
of an ischaemic aetiology in peptic ulceration, many 
attempts have been made to produce experimental 
ulcers by interference with the gastric circulation. 
Ligation of up to 90 per cent of the gastric arteries 
has no effect at all (Babkin et al., 1943; Holm et al., 
1949), whilst complete devascularization causes total 
necrosis of the stomach (Litthauer, 1909; Baronofsky, 
1948). However, it is interesting to observe that in the 
rat, where vascular anastomoses are rare in the 
stomach, ligation of vessels has produced an ulcer-like 
lesion (Berg, 1947). Gastric ulcers have also been 
induced or enlarged experimentally by various vaso- 
active substances such as adrenaline (Friedman, 1915; 
Baronofsky and Wangensteen, 1945), vasopressin 
(Dadds et al., 1934), 5-hydroxytriptamine (Haverback 
and Bogdanski, 1957) and acetylcholine (Key, 1952). 
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Despite the determined efforts that have been made 
in this field, so far no reliable and effective method 
has been found for the experimental production of 
ulceration. A new technique has been deveioped 
which results in gastric ulceration in a high proportion 
of cases, at a predictable site and in a short period of 
time. 


Materials and methods 

The technique consists essentially of producing a 
local increase in the contractility of the gastric 
musculature. This is achieved by electrical stimulation 
from a small portable pulse generator through two 
short electrodes implanted in the gastric muscle. 

Our definitive stimulator was developed following 
trials with various stimulators producing pulses of 
different shape, amplitude and frequencv. These have 
been described in detail elsewhere (Bennett ot al. 
1971). In our final design a miniaturized pulse 
generator using integrated circuits is enclosed in g 
plastic box together with an appropriate power source. 
The optimal stimulus has been found to be 3 V, 
square wave pulses lasting 2-5 milliseconds each, at a 
repetition rate of 25 Hz, In the latest stimulator a 
potentiometer is inserted across the output allowing 
us to alter the voltage should the effective resistance 
of the stomach between the electrodes change during 
the experiment. The plastic box holding the stimulator 
is enclosed in a metal container measuring 2 x 4 x 10 
cm, which is attached to the back of the dog by a 
leather harness. The harness is fitted to the dog and 
the electrodes are inserted into the stomach under 
general anaesthesia using a single intravenous injec 
tion of Nembutal (30 mg/kg). 

A short upper midline abdominal incision is made 
and the electrodes carefully pulled through sub- 
cutaneously from the back. The peritoneal cavity e 
then opened and the bare platinum terminals inserted 
into the gastric musculature. The electrodes are 
introduced for a length of 2-3 cm parallel to cach 
other along the long axis of the stomach and approxi- 
mately 4 cm apart. The positioning of the electrodes 
is important, in particular the contraction caused 
when the stimulus is applied must not result 
obstruction. The position of the electrodes 
determine the site of the ulcer. The electrodes are 
kept in place with four small atraumatic silk sutures. 
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The stimulator is switched on for a few seconds to 
check that it is functioning correctly and to adjust 
the output voltage. The abdominal incision is then 
closed in layers. The dog is allowed to recover and 
the stimulator is only switched on again when the dog 
is eating normally and the wound is healing well, 
usually 2-4 days after the operation. The stimulator 
is then activated for periods of 6-8 hours each day. 


There is also a facility for monitoring the output of 


the stimulator and thus checking its functioning. 
Stimulation is continued for 2-3 weeks unless the dog 
develops clear clinical evidence of gastric ulceration 
before that time. 

Recently, a satisfactory technique has been de- 
veloped for radiological examination of the dog's 
stomach using barium. The dog is anaesthetized and 
the trachea intubated. A Ryle's tube is passed into 
the stomach and 20 ml of Gastrografin followed by 
20 ml of air are injected via the Ryle's tube into the 
stomach. The stomach is then screened under radio- 
graphic control. This allows us to assess the progress 
of the experiments more accurately. 


Results 

The effect of applying the stimulus described above 
is to increase the strength and duration of the normal 
rhythmic gastric muscular contraction. A pressure 
tracing from inside the stomach, using a soft rubber 


Fig. 1. Intragastric pressure recording showing increased 
amplitude of pressure waves with electrical stimulation. 








balloon connected to a saline manometer, shows this 
effect well (Fig. 1). The area of the stomach near the 
electrodes can be observed to contract more forcibly 
and stay contracted longer than the rest of the 
stomach ( Fig. 2). This enhanced gastric contraction is 
associated with marked blanching of the surface of the 
stomach, and on occasions when the stomach was 
opened a similar pallor could also be observed on the 
mucosal surface. In some cases gastric muscle con- 
traction was associated not with pallor but with 
cyanosis of the adjacent mucosa. Immediately after 
the stimulator is switched on, following full recovery 
from the operation, the dog sometimes shows signs of 
discomfort for a few minutes. Later, however, there 
Is no outward observable change in the dog when the 
stimulator is switched on or off. 

Twenty-one experiments have been performed since 
the beginning of 1971. Initially there were 5 technical 
failures, particularly fracture of the electrodes and an 
inadequate harness resulting in damage to the 
stimulator. An adequate stimulus was applied for a 
period over 2 weeks in 16 animals. In 3 animals no 
significant changes were found when they were killed 
after 2-3 weeks of stimulation. In the remaining 13 
dogs a macroscopic lesion was found in the area of 
the stomach between the electrodes. These varied from 
localized areas of ischaemia and necrosis to superficial 
erosions, ulceration extending into the muscle layers 
and in 3 animals frank perforation. Fig. 3 shows 
examples of the lesions produced. These results were 
obtained with the stimulator switched on for between 
30 and 40 hours per week. 

With the more recent availability of X-rav control 
it has been possible to monitor the progress of the 
lesions more accurately. Fig. 4 shows two X-rays 
from a barium meal series demonstrating an ulcer 
crater after 2 weeks of stimulation. 

Histology usually showed oedema and ischaemic 
necrosis involving especially the muscle and submucous 
coats of the stomach (Fig. S) In long-standing 
cases fibrosis and obliterative arterial changes were : 
present (Fig. 6). These are the changes that are found 
in chronic peptic ulceration in man. 

Significantly pathological changes 


these were 


associated not only with the larger ulcers (Fig. 5) but 
also with gastric erosions (Fig. 4a and Fig. 6). 





a b hd 7 
Fig. 2. Anterior surface of the stomach with implanted electrodes applied causing contraction and pallor of the stomach wall 
in the region of the electrodes. a, Stomach relaxed. b, Electrical stimulus, . 
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Discussion 
A completely new method for inducing gastric ulcera- 


tion is described, by increasing the contractility of 


part qf the gastric musculature using an electric pulse 
applied through a pair of electrodes. 

The mechanism involved in the production of these 
lesions is. of interest. Careful positioning of the 
electrodes away from the pylorus has ensured that 
increased local contraction did not cause stenosis and 

„Stasis. This was confirmed by the fact that the dogs 
continued to eat normally until the termination of the 
experiments. Mere heating of the tissues is unlikely 
to be the mechanism of ulceration as a rise in 
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temperature has been shown to have 
or ulceration (Mever 
1918; Bogendorfer and Snell, 1930; Henscl 


gastric contractility 


1944), 
In our view the 


contractility and the blanching of the 


association between 
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significant. The vigorous contraction of thi 
may be occluding the vessels passing throug! 
causing ischaemia, or in some cases venous « 


tion, of the underlying mucosa 
of the adjacent mucosa may then tip the bal: 


favour of the aggressive ulcerogenic 
factors in the lumen of the stomach 


Fig» 3. Gastric ulcers in 4 cases. a, Isolated erosion. 5, Two ulcers. c, ^ perforated ulcer 


with surrounding pale mucosa. e 
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Fig. 4. Serial barium meal studies showing a gastric ulcer on the lesser curvature after 2 weeks of stimulation 
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Late results of bilateral selective vagotomy and "s 
pyloroplasty for duodenal ulcer: 5—9-year follow-up 


JACINTO DE MIGUEL* 


SUMMARY 

From July, 1964, to July, 1968, bilateral selective 
vagotomy and pyloroplasty were performed in 135 
patients for duodenal ulcer, without postoperative 
mortality. Two unrelated deaths occurred during the 
period of the survey and 2 other patients were lost to 
follow-up. The remaining 131 patients were followed 
up for a minimum of 5 years and a maximum of 
9 years. 

The most frequent symptoms were epigastric fullness, 
early dumping and mild diarrhoea. Only 1 case of 
moderate diarrhoea was observed, and none of severe 
diarrhoea. Food vomiting, bile vomiting and hypo- 
glycaemia-like attacks were uncommon. Recurrent 
duodenal ulcer was proved in 4:6 per cent and highly 
suspected in 1'5 per cent. Gastric ulcer was proved in 
3-1 per cent. Approximately 91 per cent of the patients 
were classed as having a satisfactory result and 9 per 
cent were unsatisfactory. 

It is concluded that bilateral selective vagotomy is 
clearly effective in controlling the ulcer diathesis in the 
long term. In addition, it seems to lessen some of the 
side-effects of gastric surgery. For these reasons, con- 
sideration should be given to its use in the surgical treat- 
ment of duodenal ulcer. 


THE present report analyses the clinical results 
observed in a group of patients with duodenal ulcer 
who were operated on by the author in a 4-year period 
beginning in July, 1964. Cases with associated gastric 
ulcer treated by the same procedure have been 
excluded. 


Materials and methods 

From 20 July, 1964, to 1 July, 1968, 135 patients (119 
men and 16 women) with confirmed duodenal ulcer 
were treated by bilateral selective vagotomy and 
pyloroplasty. The indications for operation are shown 
in Table I. 

The operation was performed mainly on account of 
persistent pain despite one or more courses of medical 
treatment, and of the 116 patients with this symptom, 
6 had already undergone an emergency operation 
(simple suture of a perforated duodenal ulcer). Eleven 
patients had severe or total pyloric stenosis (8:1 per 
cent)—a relatively high percentage, which in our 
personal experience has gradually diminished, since 
in general the present practice is to operate for ulcers 
much earlier than before. In 8 cases an emergency 
operation was done, dealing first with the acute *focus' 
(doing a pyloroplasty through the perforation or 
ligating the vessel in the case of active bleeding) and 
the& the vagal dissection. In no case were infective 


complications encountered around the oesophagus or 
elsewhere. 

In the course of this operation, the purpose of which 
is to cut all the vagal gastric branches but sparing the 
hepatic and coeliac nerves, special care was taken not 
to damage one or both of the extragastric branches, 
to avoid wrongly performing a unilateral selective 
vagotomy or even a truncal vagotomy, as the case 
might be. 

The associated pyloroplasty of Heineke-Mikulicz 
or Finney type was performed in one layer with 
interrupted stitches, and as no special functional 
differences have been observed between these pro- 
cedures no further consideration will be given to them. 
Postoperatively the patients drank liquids in the form 
of water or fruit juices as soon as they were conscious. 
No intravenous fluids were given as a rule, and gastric 
decompression by means of a nasogastric tube or 
gastrostomy was not employed. 


Follow-up 

The group of patients described here has been 
particularly co-óperative, attending personally or 
replying to postal questionnaires every 1 or 2 years. 
The last of these assessments was performed in the 
majority of cases by means of a personal interview, 
and in some cases by questionnaire review, in the 
weeks prior to the preparation of this paper. Details of 
the follow-up are shown in Table II. 

The two unrelated deaths were due to coronary 
occlusion and carcinoma of the colon 4 and 6 years 
respectively after the operation, and in both patients 
the results of the gastric operation had been excellent. 


Table I: PRINCIPAL INDICATIONS FOR OPERATION 


Operative indications No. of patients 25 
Elective operations 

Intractable pain 116 859 

Pyloric stenosis 11 8-1 
Emergency operations 

Acute perforation 6 4:5 

Active massive 2 1:5 

haemorrhage 
Total 135 


Table II: FOLLOW-UP AT 5-9 YEARS AFTER 
OPERATION 


Total number of patients operated on 
Operative deaths 0 
Late unrelated deaths 2 
Lost to follow-up 2 
Cases traced 5—9 years after operation . 


135 


131 (97%) 
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Symptoms after bilateral selective vagotomy and 
pyloroplasty 
This part of the study was done on 120 patients (10 
being gxcluded because of proved or suspected recur- 
rent ulceration and | because he had already been 
reoperated on for stenosis of the pyloroplasty). 
Symptoms occurring 5-9 vears after the operation are 
summarized in Table IH. 

Two patients suffered from food vomiting after 
.meals and 4 others from bile vomiting from time to 
time for no clear reason. One of the most common 
symptoms was epigastric fullness which in most of the 
patients was proportional to the amount of food 
ingested. In some, however, its onset and intensity 
bore no relation to the ingestion of large meals. Milk 
intolerance was also very common (25 per cent) and it 
was necessary to eliminate it from the diet. Early 
dumping occurring approximately 30 minutes after 
an ordinary meal was seen in 15-8 per cent and was 
often mild in degree, but in I patient it was severe 
enough to render the operation a failure. 


Bowel habit 

Results recorded at the last assessment in 123 patients 
are shown in Table IV (8 patients were excluded as 
they had been reoperated upon for recurrence or 
pyloroplasty stenosis). 

One of the aspects of these cases which might be 
of considerable interest is the fact that diarrhoea in 
varying degrees was observed in 19:5 per cent of the 
cases. In 23 patients it presented itself in a mild form 
and not infrequently passed unnoticed by the patient; 
16 of these patients had episodic diarrhoea, with 
intervals of normal bowel habits varying from several 
weeks to several months. One patient had moderate 
diarrhoea with frequent daily liquid motions. In this 
patient it was suspected that by a technical error a 
truncal vagotomy instead of a selective one had been 
performed. No severe diarrhoea or incontinence has 
been observed. 


Recurrent ulceration 

The recognition of this complication after the various 
types of operations for ulcer is not always easy, and 
certainly it is often difficult to confirm a recurrence 
after vagotomy and pyloroplasty. Because of this the 
percentage of recurrence quoted by different authors 
varies widely depending on the criteria which were 
used to diagnose recurrence. In the present study the 
criteria used were similar to those employed by 
Goligher et al. (1972). The cases in which such a 
complication was proved or highly suspected are 
shown in Table V. 

It must be emphasized that Table V includes 2 
patients with gastric ulcer who at the latest follow-up 
had experienced no symptoms of recurrence for 
periods of 2 and 4 years respectively. They may thus 
be considered to be cured of this complication. If 
they are excluded the total incidence of recurrent 
ulceration ig 7-5 per cent. 

Six cases had proved duodenal recurrence (5 were 
operated on and in ! the crater was clearly seen on an 
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X-ray), giving a rate of proved recurrence of 4-6 per 
cent. During the period of follow-up 2 other patients 
had periodic crises of pain which in one was associated 
with a minor melaena. On barium meal examination 
both were suspected of harbouring a duodenal 
crater. Including these 2 patients the percentage of 
duodenal recurrence is 6-1 per cent. 

In 4 patients (3:1 per cent) a gasiric ulcer was 
clearly demonstrated by means of operation and/or 
X-ray studies. In all these cases major bleeding in the 
form of haematemesis or melaena took place. 
Clinical aspects of recurrent ulceration: The recur- 
rences have been analysed in relation to the sex and 
age of the patient when operated on and the (ime that 


Table Hi: SYMPTOMS 


Symptoms No. of pauients 

Food vomiting 2 i6 
Bile vomiting 4 M3 
Fullness after meals 29 24d 
Milk intolerance 30 2540 
Early dumping i9 $8 

Mild 12 

Moderate 6 

Severe i 
Hypogivcaemia-like attacks 3 4 
Pain (gastric or abdominal) 3 zi 
Table IV: BOWEL HABIT 

Bowel function No. of patients 
Normal 86 69.9 
Constipation is IOS 
Diarrhoea 24 EE 

Mild episodic i6 


Mild continuous 7 
Moderate episodic Í 
Severe Ü 


Table V: DIAGNOSIS OF RECURRENT ULCERATIO™ 


Degree of certainty of No. of 








Site of recurrence diagnosis Cases 
Duodenal Proved at laparotomy 4 
Proved at X-ray | f 
Highly suspected 2 
Gastric Proved at laparotomy 2 
Proved at X-ray 2 
Total i3 ) 


Table Vl: CLINICAL ASPECTS OF RECURRENT 
ULCERATION -" 
lime between operation 
and presentation with 





Site of recurrence Sex Age recurrence 
Duodenal M 26 36 mih 

M 33 7 mth 

M 26 6 mih 

M 24 8 mih 

M ii 18 mih 

M S? 3 mih 

M 42 2 mth 

M 26 52 mith 
Gastric F 43 & vr 

M 35 5 vr 

M 25 2 yi 

M 38 2 9 
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Table VIL: DETAILS OF RECURRENT ULCERATION 


roe enaA i i nt treme t t a t A TA a A enna AST TT t A tr 


Site of recurrence Symptoms of recurrence 
Duodenal Periodic pain 


Continuous pain 

Continuous pain 

Periodic pain 

Periodic pain and melaenas 

Continuous pain 

Continuous pain 

One crisis of pain and melaena 
Gastric Melaena; no pain 
Pain and haematemesis 
Pain and haematemesis 
Pain and haematemesis 
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Table VIII: OVERALL GRADING OF RESULTS 


Category Definition 


Absolutely no svmptoms. Perfect result 





l. Excellent 


Hi. Very good Patient considers result perfect, but inter- 
rogation elicits mild occasional symp- 
toms which are easily controlled by 
minor adjustment to diet 


HI. Satisfactory Mild or moderate symptoms not con- 
trolled by care. causing some discom- 
fort. but patient and surgeon satisfied 
with result, which does not interfere 
seriously with life or work 


IV. Unsatisfactory Moderate or severe symptoms or com- 
plication which interfere considerably 
with work or enjoyment of life; patient 
or doctor dissatisfied with result. 
includes all cases with proved recur- 
rent ulcer and those submitted to 
further operation even though the 
latter may have been followed by con- 
siderable symptomatic improvement 


Table IX: OVERALL GRADING OF CLINICAL 
RESULTS AT LATEST FOLLOW-UP 





Grading No. of cases A 
L Excellent 79 60-3 832 
Hl. Very good 30 god rem 
lil. Satisfactory Iu 7-6 
IV. Unsatisfactory 2 9-] 


Table X: DETAILS OF THE 12 UNSATISFACTORY 


RESULTS No. of 
Symptoms cases 
Recurrent ulceration leading to reoperation 7 
Proved recurrent ulceration at X-ray (periodic pain) | 
Suspected recurrent ulceration (periodic pain and/or d 
melaena) 

« Pyloroplasty stenosis leading to reoperation | 
Frequent and important diarrhoea, severe dumping | 
Rene, Will SNe i ih he reci lc dt otra. E REC NR 


elapsed between the operation and the recurrence 
(Table VI). 

Duodenal recurrence was confined to men and 
generally | year or less had elapsed since the original 
operation. Only in 2 patients was this interval pro- 
longed to 3 or more years. The majority of recurrences 
took place in young patients (average age 27 years) 
though 2 patients were 42 and 52 years old respectively 
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Time interval since 
presentation with 


Treatment of Situation aj 
recurrent latest 





recurrence ulcers follow-up 

7 vr Medical Periodic pain 
7 yr Gastrectomy Good 

6 vr Gastrectomy Good 

5 yr Medical Periodic pain 
5 yr Gastrectomy Good 

5 yr Gastrectomy Good 

5 yr Gastrect8my Good 

7 mth Medical Good . 
Jyr Medical Good 

2 vr Gastrectomy Good 

4 vr Medical Good , 

3 mth Gastrectomy Good 


at the time of the operation. It must be emphasized 
that nearly all of them were thin patients in whom the 
operation had been easily performed and, from the 
surgical point of view, the vagotomy was considered 
to have been adequate. Unfortunately, an insulin 
test had been performed in only 2 of these patients, 
as the rest had refused it. However, in both the 
response had been positive. 

Gastric ulcer was a complication which presented 
later at between 2 and 6 years (average, 4 years 
9 months), a period which is clearly longer than that 
Observed for the appearance of recurrent duodenal 
ulceration, Three patients were male and | was female. 
In none of the cases were symptoms or signs of gastric 
stasis observed. 

Symptoms and evolution of the recurrence: Details are 
listed in Table VIT. 

Among the group with duodenal recurrence who 
underwent reoperation there were 4 patients with 
continuous pain following presentation of the ulcer 
which failed to respond to medical treatment and | 
with episodic pain accompanied by melaena. In all 
these cases a partial gastrectomy of the Billroth H 
variety was performed by Tanner’s method, with 
good results up to the present time. No special 
attempt was made during the reoperation to define 
whether the previous vagotomy had been incomplete, 
because it is well known that dissection in the cardio- 
oesophageal area is especially difficult and incon- 
clusive after a previous selective vagotomy, and since it 
is difficult to guarantee completeness of a revagotomy, 
resection was considered preferable, 

Three patients have been treated conservatively; 2 
because pain is periodic and usually not severe, being 
adequately controlled by medical therapy, and | 
because he had only one episode of pain with mild 
melaena and has now been completely free from 
symptoms for 7 months. All 4 patients with recurrent 
gastric ulcer suffered bleeding in the form of major 
hematemesis or melaena. Three had associated pain. 
In 2 of them good results were promptly observed 
under medical treatment with rapid disappearance of 
the ulcer crater——results which have been maintained 
for 2 and 4 years respectively. The other 2 patients 
had to be reoperated upon; one as an emergency for 
persistent serious bleeding and the other.because of 
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persistence of the ulcer. In both a partial gastrectomy 
‘has produced good results. 


Overell grading of clinical results 

For this evaluation we adopted the classification of 
Goligher et al. (1964) which is a modification of the 
well-known Visick (1948) classification. Patients were 
placed in one of four groups according to the result 
observed (Tables VIN and 1X). 

The evaluation of the results was carefully carried 
out in order to place each patient in the appropriate 
group, and it should be added that when there was 
doubt as to which of two groups a patient belonged 
the patient was placed in the inferior category. 

In group I, besides patients with no symptoms at 
all, there were included patients who had milk 
intolerance as the only symptom and others with very 
mild episodic diarrhoea, when the episodes were few 
(three or four per year) and practically not noticed by 
the patient. Also included in group | were 2 patients 
who at some time during the period of observation 
had a recurrent gastric ulcer but who at the latest 
follow-up had no symptoms and the ulcer had been 
considered cured for 2 and 4 years respectively. 

The most important symptoms in patients in group 
Il were mild diarrhoea or dumping and abdominal 
discomfort, and in group HI, mild or moderate 
dumping or diarrhoea and gastro-intestinal pain. 
The cases included in group IV are of special interest 
and are analysed in Table X. 


Discussion 

Since the excellent and brilliant work of Lester 
Dragstedt vagotomy has played an important part in 
the surgical treatment of peptic ulcer, and it is 
probably at present the most commonly used pro- 
cedure on both sides of the Atlantic. 

As early as 1948 Franksson and Jackson, in two 
independent papers, demonstrated the possibility of 
preserving the extragastric branches of the vagal 
nerves while at the same time adequately denervating 
the stomach. Thus selective vagotomy was introduced, 
but it was promptly forgotten until Harold Burge in 
England and Charles Griffith in the United States, 
attracted by the possible advantages of the method, 
dedicated their efforts with special constancy and 
enthusiasm to spreading the original ideas by means 
of well-documented publications (Burge, 1960; 
Griffith, 1960). Later, descriptions of their personal 
techniques were also published (Burge, 1964, 1968; 
Griffith, 1964). Previously Griffith and Harkins (1957) 
had published an experimental work on selective 
vagotomy. In 1966 Tanner, who from 1950 had 
appreciated the advantages of the procedure, 
published a personal technique of selective vagotomy 
which has been adopted by many surgeons. Other 
authors have also adopted personal techniques which 
have proved effective, all of them conducing to the 
same end-—the preservation of the extragastric 
branches (Smith and Farris, 1963; Amdrup et al., 
1967: Grassi, 1967; Narbona, 1968; Ruckley et al., 
1970). ; : 
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The author began to use selective vagotomy in 195] 
in the form of unilateral selective vagotomy (anterior 
or posterior), but, conscious of the reasons for 
preserving all the extragastric branches, changed te 
bilateral selective vagotomy in 1964, employing s 
personal technique details of which have alreads 
been published (de Miguel, 1967a). 

For the purpose of the present article the firs: 135 
patients with duodenal ulcer on whom bilateral 
selective vagotomy and pyloroplastv were performed 
have been included. Most of them were operated on 
because of intractable pain which could not be 
controlled by conservative therapy. Among the 
complicated cases, 8-1 per cent showed signs of 
extreme gastric dilatation because of pyloric stenosis, 
and in all these cases the results of the operation have 
been most satisfactory and none of the drawbacks 
mentioned by other authors has been observed, These 
favourable results, which have been described 
previously (de Miguel, 1967b), coincide with those 
described by other workers (Hendry, 1963; Ellis et al.. 
1966; Ellis, 1967; Williams and Barnes, 1969; Davis 
and Williams, 1971). 

Gastric decompression by means of a nasogastric 
tube was never used in these patients, nor was any 
other procedure such as gastrostomy. The credit for 
this great advance goes to Garden Hendry, who since 
1947 has eliminated the use of the tube in his patients 
(Hendry, 1962). Other authorities have also recognized 
that its use is unnecessary (Burge, 1964; Herrington, 
1965; Stein and Lans, 1966; Williams et al, 1968; 
The author gave up using a nasogastric tube in 1960 
and it is safe to say that it is very seldom necessary. 

The analysis of the symptoms observed 5.9 years 
after the operation has shown, among other things, 
that both food vomiting and bile vomiting are vers 
uncommon. This could be one of the advantages of a 
pyloroplasty over some other operations which require 
an anastomosis of the jejunum to the stomach such as 
gastro-enterostomy or Billroth H gastrectomy, after 
which the incidence of bile vomiting is clearly higher 
(Feggeter and Pringle, 1963; Goligher et al, 1968). 
However, in the experience of others these sequelae 
have also been observed frequently after trunca! 
vagotomy and pyloroplasty (Goligher et al, i968; 
Williams, 1973). It is difficult to find a rations! 
explanation for these different findings. Although 
they could be attributed to the protective role of the 
selective technique over the truncal one, it must be 
accepted that some other factor could play a part. 
Among such factors are a special idiosynerasy and . 
and England, which might have a profound influence 
on the incidence of side-effects after gastric surgery. 

Early dumping was demonstrated in about 13 per 
cent of the cases. It was usually mild and scarcely 
noticed by the patient, but in | case it produced 
serious symptoms. This percentage is similar to that 
observed after truncal vagotomy and pvloroplasts 
(Wastell, 1972; Howard et al., 1973). 

Hypoglycaemia-like attacks, also known as ate 


dumping’, usually occurred 2 hours after a meal, with 
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symptoms very similar to those observed after an 
injection of insulin (palpitations, sweating, weakness, 
tremor, etc.). These attacks bave been estimated to 
occur in between 15 and 30 per cent of patients after 
truncal vagotomy and pyloroplasty (Tanner, 1963; 
de Miguel, 1967b; Wastell, 1972), whereas the 
incidence in the present series after selective vagotomy 
and pyloroplasty was only 2:5 per cent. The hepatic 
and pancreatic denervation which accompanies every 
truncal vagotomy may be responsible for the differing 
incidences (Tanner, 1963). The occasional hypo- 
glycaemia-like attacks which were recorded in 2:5 per 
cent of the patients in this series might have been due 
to damage of the pyloric control of gastric emptying 
which is an inevitable consequence of pyloroplasty 
(Tanner, 1969). 

Diarrhoea has been the side-effect most often 
observed after truncal vagotomy, although it is 
difficult to establish its real incidence because of the 
different ways in which it has been defined. It is 
usually mild in degree but is troublesome and severe 
in about 5 per cent of cases (Burge et al., 1961; Clark, 
1961; Cox and Bond, 1964; de Miguel, 1964; Goligher, 
1970), and although it seems that severe diarrhoea 
may improve over the years (Wastell, 1969; Williams, 
1971; de Miguel, 1972) it is probable that the overall 
percentage remains unchanged. In a personal study of 
patients operated on by truncal vagotomy and 
drainage who were followed up for more than 10 years 
the incidence of 40 per cent with diarrhoea remained 
unchanged over that period of time (de Miguel, 
1972). 

The selective technique was introduced to overcome 
these side-effects, and its variable but positive influence 
was very soon apparent (Burge, 1960; Harkins et al., 
1963; Tanner, 1965; de Miguel, 1967a, b, c; 
Marckmann et al., 1968; Mason et al., 1968; Tompkin, 
1969; Kennedy and Connell, 1970). In this respect 
the great influence exercised by the careful clinical 
observations which have been reported with such 
constancy by Harold Burge, who for nearly 15 years 
has been stressing the advantage of preserving the 
extragastric innervation, should be recognized. 
Although there has been much controversy concerning 
the validity of these claims, it seems certain that 
bilateral selective vagotomy abolishes severe diarrhoea 
and greatly reduces the total incidence of diarrhoea. 
In the series presented here about 20 per cent of the 
patients had some form of diarrhoea, but in only 1 
case was it significant. The total incidence of 20 per 
cent contrasts with the 40 per cent which was found 

* after truncal vagotomy (de Miguel, 1972). It will be 
interesting to see if these side-effects diminish or 
disappear altogether with the use of the modern 
technique of proximal gastric vagotomy. The early 
results are in this respect apparently favourable 
(Humphrey et al, 1971; Johnston et al, 1972; 
de Miguel, 1973). 

From a clinical and experimental point of view 
there have been claims that the technique of selective 
vagotomy may permit complete gastric denervation 
in & greater number of cases than does truncal 
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vagotomy (Harkins et al., 1963; Sawyers et al., 1968; 
Kennedy and Connell, 1969; Everett and Griffith, 
1970; Sawyers and Scott, 1971), because of the ex- 
tensive dissection which is involved and because gf the 
anatomical accuracy of the method (Griffith, 1967). 
If these views are correct it would be logical to expect 
that the rate of recurrent ulceration after bilateral 
selective vagotomy and pyloroplasty would be less 
than that observed after trumcal vagotomy and 
pyloroplasty which varies from 3 per cent (Tanner, 
1967) to 15 per cent (Herrington, 1970) with inter- 
mediate figures being more common (Small and 
Jahadi, 1970; Goligher et al., 1972; Hoerr and Ward, 
1972). Unfortunately few data concerning the long- 
term results of selective vagotomy have been 
published. However, in a recent and interesting paper 
by Griffith et al. (1972) the authors cite only 1 proved 
recurrence, with 3 others suspected, in a series of 103 
patients operated on between 1963 and 1967, while 
Amdrup (1973) reports that in 100 patients followed 
up for at least 5 years there has been a recurrence rate 
of 6 per cent. In the series described here, which has 
also been followed up for a minimum of 5 years, there 
has been a 4:6 per cent incidence of proved duodenal 
recurrence and 1:5 per cent highly suspected; these 
figures are very similar to those quoted by Amdrup, 
but less favourable than those of Griffith. 

It is of interest that recurrence of duodenal ulcer 
has usually taken place in men in the younger age 
group and before a year had elapsed since the opera- 
tion, being rare after 3 years—an experience which 
has also been noted with truncal vagotomy and 
pyloroplasty (Eisenberg et al., 1969). It is impossible 
to be sure of the exact reasons for these recurrences or 
even to speculate about the influence of a complete or 
incomplete vagotomy since only 2 patients agreed to 
have an insulin test. However, both of these cases had 
a high and early response. 

Less attention has been paid to the possibility of 
gastric ulceration after vagotomy and pyloroplasty for 
duodenal ulcer, but Burge in 1960 found a percentage 
of 2:3 in a series of 140 patients, and Tanner wrote in 
1967: ‘Over half the ulcers which follow vagotomy and 
pyloroplasty are gastric’. Bank et al. (1969) presented 
the case records of 9 patients who developed gastric 
ulceration after vagotomy and drainage (8 after pyloro- 
plasty and 1 after gastro-enterostomy) for duodenal 
ulcer. In the present series 4 patients developed a gastric 
ulcer during the follow-up period. It is interesting that 
gastric ulceration appeared after an interval (mean, 4 
years 9 months) which was much longer than that 
observed for duodenal recurrence. In no case could 
there be demonstrated any definite gastric stasis to 
explain its occurrence. It is worth noting that although 
2 cases had to be reoperated upon, the other 2 were 
cured by conservative treatment and the cure has been 
maintained without interruption over periods of 2 and 
4 years respectively. Such an experience is obviously 
too small to allow any firm conclusion, but it seems 
to indicate the value of an initial period of medical 
treatment in such cases provided that there are Qo 
serious contra-indications. i 
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The overall clinical results were satisfactory in nearly 
9] per cent of the cases, and this percentage compares 
favourably with that obtained after truncal vagotomy 
and pyloroplasty (Tanner, 1967; Goligher et al., 
1972). Unsatisfactory results were due to the existence 
of proved or highly suspected recurrence in 10 cases. 
Two other patients failed to obtain a good result; one 
on account of stenosis of the pyloroplasty which 
necessitated reoperatign, and the other because of 
severe dumping and important diarrhoea. 
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Thé effect of zinc deficiency on wound healing 


A. RAHMAT, J. N. NORMAN AND G. SMITH* 


SUMMARY e 

The place of the trace element zinc in wound healing 
has been the subject of much recent discussion. Since 
it is theoretically possible that seriously ill. surgical 
patients may become zinc deficient it seems of impor- 
tance ‘to establish the relationship between zinc and 
wound healing. In the experiments described here zine 
deficiency has been created in rats and two parameters 
of wound healing, namely the rate of epithelialization 
of excised wounds and the development of tensile 
strength in incised wounds, have been measured and 
compared with similar measurements in control 
animals. It has been shown that there was a significant 
delay in the healing of excised wounds in zinc-deficient 
animals, and the development of tensile strength in 
incised wounds was also significantly less when 
measured at the same time as the wounds of control 
animals. Histologically there was no difference in the 
wounds of zinc-deficient or control animals. 


THE importance of trace elements in animal nutrition 
has been recognized for many years (Todd et al., 
1934; Day and McCollum, 1940; Miller et al.. 1965; 
Sandstead and Shephard, 1968), but it is only in 
recent vears that consideration has been given to 
these elements in human medicine (Vallee et al., 1956; 
Vallee et al., 1957; Prasad et al., 1963; Reinhold et al, 
1973). This has largely been due to the claims made 
for zinc in the field of wound healing (Pories and 
Strain, 1966; Pories et al., 1967a, b; Oberleas et al., 
1971). It seems clear that zinc deficiency would only 
occur naturally in severely malnourished populations, 
but since the element is not stored in the body it is 
possible that it may occur in seriously ill surgical 
patients nourished for several weeks by the intravenous 
route since the highly purified solutions used do not 
always contain zinc. It is, of course, in such patients 
that problems of healing of both wounds and intes- 
tinal anastomoses occur. Before suggesting the routine 
use of zinc supplements in such patients or the addi- 
tion of zinc salts to parenteral nutrition fluids, it 
would seem reasonable to establish the relationship 
between zinc deficiency and wound healing and this is 
best done as a controlled experiment in animals. 
Towards this end the present study was undertaken to 
compare the rate of epithelialization and the tensile 
strength of incised wounds in zinc-deficient rats and 
in normal control animals. 


Materials and methods 

Ninety rats of the Hooded Lister strain with body 
weights between 250 and 300g were used. These 
animals were divided into three main groups of 30. 
Each group was divided into three subgroups of 
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10 controls, 10 pair-fed controls and 10 zinc-deticient 
animals. The first main group was used to study the 
rate of healing of excised wounds while the second and 
third groups were used to study the development of 
tensile strength in incised wounds made 7 and 14 days 
previously. In each experiment the weight and the sex 
of the test animals were matched with those of the 
controls. 

The animals were kept in plastic cages and de- 
ionized water was freely available. The pair-Jed and 
zinc-deficient subgroups were fed a low zinc die: 
consisting of (in g/kg) egg albumin, 200-0; sucrose, 
660-0; arachis oil, 100-0; inorganic salt, 24-5; calcium 
carbonate, 12-4; vitamins and other trace eiements. 
This diet on analysis contained 0-6-0-7 ppm of zinc. 
It was given for more than 7 weeks before wounding 


by which time the animals showed the signs of zinc 
deficiency described by Macapinlac et al. (1966), 
namely, anorexia, failure to gain weight and por- 
phyrin secretion on their whiskers. The pair-fec 
controls were given an intraperitoneal injection of 
500 ug zinc sulphate every fifth day and this subgroup 
was included to eliminate an effect on healing due to 
the zinc-deficient diet other than its deficiency. of 
zinc. The weight of each rat was recorded every fifth 
day. 


Excised wounds 

Following the establishment of zinc deficiency, 
standard wounds were made on the dorsal skin of the 
30 animals in the first group; | cm? of full thickness 
skin was excised. To assess the degree of zinc deficiency 
attained the content of this element in the excised 
skin was determined by atomic absorption spectro- 
photometry. 


Incised wounds 

In the second and third groups 2-cm long incised 
wounds of full thickness of the dorsal skin were made, 
one on each side 1 cm from the midline. The incisions 
were closed with 4/0 silk sutures. 


Results 

The average weight gain in the zinc-deficient animals 
was significantly less than in the controls (P « O01. 
The zinc content of the skin of these animals is set out 
in Table F that of the control and ofthepair-fed control 
animals is not significantly different but that of the 
test animals is less. The wound area was measured 
every second day by a modification of the millimetric 
method (Norman et al, 1974). The results may he 
seen in Fig. |. While all the wounds finally healed at 
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the same time, the test group showed a considerably 


slower rate of closure, as judged by measurements of 


the raw areas of the granulating wounds, between the 
third and the fifth days. This seemed to be due to the 
persistence of the lag phase of healing in the zinc- 
deficient animals. 


Table I: ZINC CONTENT OF SKIN 


Zinc content (ug/g tissue) 





Group Mean - s.e. P value 
Control 29:88 = 2:37 
Pair-fed 31-71. 4-09 0-10 
Zinc-deficient 23-52 + 1-67 0-10 





Table Il: TENSILE STRENGTH OF INCISED 
WOUNDS 
Tensile strength (g. mm") 





At 7 davs At 14 days 
Group Mean -s.e. P value Mean - se. P value 

Control 20-77 - 1-80 54-97 . 4-19 
Pair-fed 19:01 ~ 1-33 0-10 54-73 -4:99 0-50 
Zinc-deticient 16:58 + 1:31 0-10 42:64 3-80 0-05 
100 
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Fig. 1. Measurements of wound area made every second 
day after excision in control (group 1), pair-fed (group 2) 
and zinc-deficient (group 3) rats. 
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In the other two main groups the tensile strength 
was measured at 7 days in the second subgroup and 
14 days after wounding in the third subgroup. The 
results can be seen in Table I. In both cases it,can be 
seen that there is no significant difference in* the 
development of tensile strength between the control 
and pair-fed animals at 7 and 14 days. There is a 
significant reduction in tensile strength at 14 days in 
the test group when compared with the control group 
(P<0-05). At 7 days the reduction is again evident 
(0-10 > P < 0:05). 


Discussion 
From the analysis of the zinc content of the excised 
skin in the animals deficient in zinc intake together 
with the clinical evidence of zinc deprivation already 
noted, we believe that a zinc-deficiency state was 
obtained and that this induced a decreased rate of 
healing in the rats. Not only ts the rate of epithelializa- 
tion of the excised wound slowed up but there is a 
reduction in the tensile strength of incised wounds 
when measured at 7 and 14 days after wounding. 
This is in accord with the findings of Sandstead and 
Shephard (1968), Sandstead et al. (1970) and Oberleas 
et al. (1971), who also showed delay in the rate of 
closure of skin defects and a decrease in the develop- 
ment of tensile strength in the zinc-deficient rat. 
Although it is now widely held that zinc salts are 
involved in wound healing the mode of action of zinc 
in the healing process remains obscure. Sandstead and 
Shephard (1968) concluded that zinc deficiency 
impaired collagen formation in the healing wound, 
but Kinnamon (1966) had already stated that zinc 
played no significant part in the formation of collagen 
on the basis of his studies with the radioactive zinc 
tracer Zn. A similar view of the relationship between 
zinc and collagen formation was held by Heggen 


Fig. 2. Scanning electron photomicrographs of control incised wound (a) and test (zinc-deficient) wound . 
(bYat 14 days. (~ 750.) 
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et al. (1958). In the present study all the wounds were 
studied by light, electron and scanning electron 
microscopy to investigate the collagen fibres. The 
results gof these histological studies showed no signi- 
ficant difference in the collagen fibres between 
controls and zinc-deficient animals, either at ultra- 
structure level of individual fibres or of the composite 
pattern formed by the interweaving by multiple fibres 
(Fig. 2). ° 

. it is known that zinc-deficient animals become 
anorexic, and in the present study there was a signi- 
ficant decrease in the rate of weight gain in zinc- 
deficient animals compared with control and pair-fed 
animals. It is thus possible that zinc ns may 
affect wound healing simply by inhibiting the adequate 
intake of food. 

The curves obtained from the control and pair-fed 
groups which show the rate of closure of excised 
wounds (Fig. 1) indicate that there are two components 
in the healing processes. The first phase, which lasts 
about 3 days, indicates the lag phase of healing, and 
at the end of this stage there is a sharp rise in the 
curve which indicates the beginning of the constructive 
phase. In the test animals there is no suggestion from 
the curve of a sharp demarcation into these phases. 
This suggests that the lag phase has been prolonged 
and that the onset of the constructive phase is more 
gradual. Oberleas et al. (1971) suggested that pro- 
longation of healing might be due to deficient activity 
of the zinc-dependent enzymes involved in healing. 
The prolongation of the lag phase and gradual onset 
of the constructive phase of healing noted in this study 
would be compatible with a change in the kinetics of 
the enzymes involved in the healing process rather 
than postulating an effect of zinc deficiency on col- 
lagen formation. 
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Observations on the pathogenesis of peritoneal P. 
adhesions: a light and electron microscopical study 


D. W. MILLIGAN AND A. T. RAFTERY* 


SUMMARY 

l|. Observations have been made by light and 
electron microscopy of the development of peritoneal 
adhesions in the rat following abdominal surgery. 

2. Essentially the changes which occurred were those 
which are seen in healing by fibrosis, except that in 
many areas of adhesions numerous eosinophils were 
observed by electron microscopy. in areas where 
eosinophils were numerous little proliferation of fibro- 
blasts was seen. Conversely in sites where fibroplasia 
and collagen formation were well advanced no eosino- 
phils were seen. 


3. The role of the eosinophil in the development of 


adhesions is discussed and it is suggested that the 
presence of eosinophils with their associated anti- 
histamine activity may hold in check the proliferation of 
fibroblasts while a new mesothelium is formed and thus 
prevent adhesion formation. 


FisROUS adhesions are a major cause of intestinal 
obstruction (Ellis, 1971) and by far the most common 
cause of intra-abdominal adhesions is previous 
surgical intervention. The close relationship between 
abdominal and pelvic surgery and the development of 
fibrous adhesions may be gauged from the figures of 
Perry et al. (1955), who found that 79 per cent of a 
large number of patients with intestinal obstruction 
had undergone previous abdominal surgery. In 
addition to obstruction, adhesions may cause visceral 
dvsfunction due to distortion or displacement of an 
organ and persistent pain due to attachment to and 
traction on the parietes (Boys, 1942). Since adhesions 
may have such serious consequences it is not surprising 
that a very large number of techniques have been 
devised with the aim of preventing their development, 
but many of these have been shown to be unreliable 
(Conolly and Smith, 1960; Ellis, 1971). Many of the 
techniques used have been of an empirical nature, and 
small improvement can be expected unless the under- 
lying pathology is understood, since a clear under- 
standing of the pathogenesis is prerequisite to rational 
prophylaxis and therapy. In view of the importance of 
adhesions there is a surprising lack of detailed 
information about their pathogenesis. Indeed only a 
single study of the problem has been made with the 
electron microscope (Schade and Williamson, 1968); 
this described the development of adhesions following 
intraperitoneal injection. of colloidal silica, which 
cannot be taken as analogous to the surgical situation. 
The present paper presents the basic developmental 
history of adhesions, as seen by both light and 
eléctron microscopy, following surgical trauma. 
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Materials and methods 

Seventy-five adult male Sprague-Dawley rats, weigh- 
ing 200-250 g, were used in this investigation. The rats 
were anaesthetized with ether and the abdominal 
cavity was opened through a midline incision 5cm 
long. The operative technique was clean but not 
strictly aseptic. A method of multiple peritoneal 
trauma was used to induce adhesions. The operative 
techniques were as follows: (1) opposing surfaces of 
the right and left lobes of the liver were scraped 
gently with a scalpel blade until mild bleeding 
occurred; (2) the caecum was delivered from the 
wound and its surface rubbed briskly with sterile 
gauze until petechial haemorrhages were observed; 
(3) the peritoneum at the ileocaecal junction was 
grasped between forceps and stripped off the anti- 
mesenteric border of the ileum for about 10 cm from 
the ileocaecal junction (Glucksman, 1966), removing 
a strip of peritoneum about 1 mm wide and also the 
underlying longitudinal muscle; (4) a defect 2 x 2 em 
was made in the parietal peritoneum of the anterior 
abdominal wall to the right of the midline. The 
abdominal incision was closed in two lavers, catgut 
sutures being placed through the musculoperitoneal 
layers and silk sutures through the skin. Animals 
were killed at daily intervals up to 7 days after opera- 
tion by exsanguination under ether anaesthesia and 
then at 14 days, | month and 2 months. Any adhesions 
present were removed for examination with light and 
electron microscopes. 


Preparation of tissues for light microscopy 

The adhesions were fixed in Bouin's fluid for 24 hours, 
dehydrated and embedded in paraffin wax. Sections 
were cut at a thickness of 5 um and stained with one 
of the following: (a) haematoxylin and eosin, (5) 
Ledrum's stain for fibrin (Humason, 1962), (c) picro- 
Gomori method for collagen or (d) toluidine blue for 
mast cells. 


Preparation of tissues for electron microscopy 

The abdominal cavity was opened and the adhesions 
flooded with 25 per cent glutaraldehyde in 0:1 M 
cacodylate buffer at 4°C. The adhesions were then 
removed together with part of the adjacent organs 
and fixation was continued for 3 hours. This caused 
the tissue to become sufficiently hardened to allow 
trimming under a dissecting microscope into blocks 
approximately 3mm long, 1 mm wide and | mm 
deep. In a few animals primary fixatiow was carried 
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Fig. 1. ^dhesion of peritesticular fat pad to caecum at 
1 days. Interspersed amongst the fibrin strands are 
numerous mononuclear cells, mainly monocytes and 
macrophages. with a few PMNLs and fibroblasts. Light 
photomicrograph; HE. ( = 454.) 





Fig. 2. Adhesion of liver to liver at 5 days. The adhesion 
contains a large number of spindle-shaped fibroblasts 
arranged parallel to the liver surface. Occasional mono- 
nuclear cells are seen within the adhesion. Light 
photomicrograph; HE. (= 654.) 


out using | per cent osmium tetroxide in ®lm 
phosphate buffer, but this so discoloured the 
adhesions and adjacent tissues that they were difficult 


to trim accurately into small blocks and be sure of 


including the adhesion. Tissue fixed in glutaraldehyde 
was washed in several changes of buffered sucrose 
and then post-fixed for 2 hours in | per cent osmium 
tetroxide in 0-1 M phosphate buffer. The specimens 


were subsequently dehydrated in graded solutions of 


ethanol, passed through epoxypropane and embedded 
in Araldite. The specimens were orientated in such a 
way that it might be possible to include not only the 
adhesion but part of the adjacent organs in the section. 
This aim was not always realized, however, owing to 
the extreme thickness of the adhesions in some cases. 
Sections | um thick were cut on an LKB Ultrotome 
HT, stained with methylene blue-Azure II (Richardson 
et al., 1960) and examined by light microscopy. Such 
sections were cut from several areas of the specimen. 
When appropriate areas were found, thin sections 
were cut, neounted on uncoated grids and either 
stained with lead citrate alone (Reynolds, 1963) or 
double stained with uranyl acetate (Stempagk and 


Pathogenesis of peritoneal adhesions 


Ward. 1964) and lead citrate prior to examinatior 
an AEI type EM6B electron microscope 


Results 

Ihe method of multiple peritoneal trauma describi 
was highly successful in causing adhesions and on! 
one of the experimental animals was completely fi 
from them. The commonest adhesions 
involving the caecum and terminal ileum, wh 
complex twisting often occurred. Another com: 
finding was that traumatized bowel loops becar 
adherent to each other by the interposition of omentui 
or peritesticular fat pad. No adhesions were formed 
to the defect in the parietal peritoneum, althoue 
several rats had adhesions to the laparotomy woun 
In some animals adhesions had caused considerab! 
change in the normal anatomical arrangement ol 
viscera; in five instances the caecum was found t 
adherent to the liver, and in one the peritesticulay 
pad and liver were joined. Removal of the intai 
adhesions during the first 2 postoperative days \ 
often difficult owing to their fragility. After this perio: 
removal was effected without difficulty. In the olde 
adhesions, bands created by the adherent omentu: 
were often attenuated and fibrous, 
more recent adhesions the bands were shorter and 
more flimsy. 
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Light microscopy 

1-3 Days: At 1 day the viscera were joined by a 1 
work of fibrin, in the interstices of which were main 
polymorphonuclear leucocytes (PMNLs). Also with 
the fibrin mesh were occasional lymphocytes. plas 
cells and macrophages. Capillary dilatation and 
margination of leucocytes occurred at the visce 
surfaces adjacent to the adhesion. In adhesio: 
removed after 2 days many of the PMNLs appeared 
to be degenerating and macrophages were m» 
numerous. At this stage PMNLs could be se 
extending well into the omentum of omental! adhesio 
especially around small omental blood vessels. At 3 
days the situation was essentially unchanged (Fi 
Macrophages and polymorphs still occupied the 
fibrin mesh together with a smal! number of lympho 
cytes and plasma cells. Occasional fibroblasts 

now present. In omental and peritesticular fat pad 
adhesions, inflammatory cells extended deep into the 
adipose tissue and a thickened band of inflammato 
cells occupied the surface. 

4 Days: By this stage much of the fibrin had di 
appeared leaving only the larger strands. Macrophage 


outnumbered PMNLs, and several spindle-shaped 
fibroblasts were seen. Foreign body granulomas 
often occurred in adhesions involving the bowel and 
were probably caused by fragments of gauze used 


for rubbing the caecum. 

5 Days: At this stage all the fibrin had disappeared 
and the adhesion was formed by fibroblasts. lying 
parallel to each other and the 
together with some macrophages (Fig. 2). Bundles of 
collagen were present. Occasional 
granulomas were seen. 
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Fig. 3. Adhesion of omentum to ileum at 2 weeks. Several 
mononuclear cells and some PMNLs are seen within the 
adhesion, together with spindle-shaped fibroblasts anc bundles 
of collagen. Light photomicrograph; picro-Gomori. ( - S518.) 


7 Days: Collagen formation was pronounced and 
fibroblasts were prominent. Small blood vessels were 
also present within the adhesion. Occasional foreign 
body granulomas were seen. 

2 Weeks to 2 months: During this period an inzreased 
amount of collagen was laid down. The cellular 
content of the adhesion gradually became sparser and 
the adhesion consisted of fibroblasts lying amongst 
thick bundles of collagen. However, in certain areas 
some macrophages and lymphocytes remained for up 
to 2 weeks postoperatively (Fig. 3). Small blood vessels 
were found in the adhesions throughout this interval, 
and where the omentum or fat pad was involved 
quite large vessels were present in the adherent edge. 
Mast cells: Toluidine blue stains mast cells heavily and 
metachromatically. The only other material to stain 
metachromatically was mucin in the intestinal goblet 
cells. In adhesions removed | day postoperatively no 
mast cells were seen (Fig. 4). At 2 days on y very 
occasional mast cells could be observed, and by 3 and 
4 days the number had increased slightly. In adhesions 
at 5 days to | week more cells had appeared (Fig. 5) 
and they tended to be larger than those in earlier 
adhesions. At | week to 2 months the number of mast 
cells within the adhesions appeared to remain the same, 
although variation occurred from adhesion to adhesion. 


Electron microscopy 

The very high magnification afforded by the electron 
microscope was in some ways a handicap in examining 
adhesions. It would be desirable to view both the 
visceral surfaces with the intervening adhesion, but 
even the smallest adhesions were much too wide for 
this to be possible. It was possible to take electron 
micrographs of one of the visceral surfaces and the 
adjoining adhesion, but this even at the lowest power 
of magnification was often not representative of the 
adhesion as a whole. Thus, micrographs were usually 
taken of the middle of an adhesion, about halfway 
between adjacent viscera. In some instances the edge 
of the adhesion was examined. The results obtained 
with the electron microscope largely supported those 
ofthe light microscopical study but also revealed some 
interesting features not shown by light microscopy. 
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Fig. 4 Adhesion of colon to caecum at | day. There is a 


complete absence of mast cells within the adhesion (Ad). 
381.) 


Light photomicrograph; toluidine blue. ( 






^ - f +) ; Ai 
> 1 1 » - 
| A 9 x. 
| N ates 
a Q i t iac 
X 4 , AJ " ' 
A S i. à; 2 ^ P 
<-™ 7 ^ ` if say 
"S d LN » > CI 
* in "€ m e ^ ^ à 
em VEM A RY eR 
A . NÉ ; | P5". d - MSS NI 
A E n 7 22h b g S ud s 
^ istud OBEN: 
ed. f zd BAW 


Fig. 5. Adhesion of peritesticular fat pad to caecum at 

7 days. several large mast cells are present in the adherent- 
free edge of the fat pad. Light photomicrograph: 
toluidine blue. ( - 91.) 





Fig. 6. Adhesion of ileum to parietal peritoneum at | dav. 
A polymorphonuclear leucocyte (pmnl) and tyo macro- 


phages (M) are embedded in a network of fibrin. . 
Electron photomicrograph; uransl acetate (UA) s 
lead gitrate (LC). ( < 3700.) . 
>. * 
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3 Davs: Several changes were noted at this 
Fibrin was more sparse and fibrillar in appearan 
PMNLs were rarely and 
abundant in many areas examined. Several fibrob! 
now appeared in the adhesions and small bundle 
collagen were apparent (fig. 7). The | 
feature at this stage was that many eosinophils wc: 
seen within the adhesions, often several 
(Fig. 8). Frequently they occurred at the edge of 
adhesion. In areas where numerous eosinophil 
seen fibroblast proliferation was not as advance 
Conversely in areas where fibroblast 
was well advanced no eosinophils were apparent. | 
extreme variability of the ultrastructure of differ 
areas of the adhesion at this stage must be stresse 
Some areas showed fibroblasts and bundles ol 
collagen, while in other areas fibrin remained | 
several macrophages and a few lymphocytes and mast 
cells were seen, and vet in others numerous eosinop! 
were present. Examination of the edge of the adhesi 
provided no evidence to show that normal mesothe! 
cells adjacent to the adhesion penetrated the fibrine 
adhesion to separate the two visceral surfaces a 
thus prevent conversion of a fibrinous to 
adhesion. In some areas of the adhesions occasion 
blood vessels were apparent. 

4 Days: By this stage most of the fibrin had Ix 
removed and more collagen forme 
Typical fibroblasts with abundant rough-surfaced 
endoplasmic reticulum, Golgi apparatus and pri 
minent nucleoli were becoming more numerous wit! 
the adhesion. 

5 Days: Collagen formation was well advanced 
fibroblasts were beginning to become aligned para 
to one another (Fig. 9). The other cells within the 
adhesions were chiefly macrophages and eosinophi 

7 Days: Collagen deposition was well advanced, the 
collagen fibres lying in discrete bundles. Large fibri 
blasts with long tapering processes were the pr 
dominant cells, but in some areas large num 
macrophages and eosinophils were seen, Eosinopl 
were present only in areas where macrophages | 
sisted and there were few fibroblasts and little colla 
formation (Fig. 10). In areas where collagen format 
was well advanced no eosinophils were present 

2 Weeks: By this stage relatively few cells 
within the adhesions and the majority of thes 
fibroblasts (Fig. 11). Numerous bundles of collage: 
were present, and between these lay clongated hb 
blasts and occasional macrophages. 

| Month: The collagen fibres were clearly aggrega 
into discrete bundles. Typical spindle-shaped fil 
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Fig. 7. Adhesion of caecum to caecum at 3 days. Numerous 
voung fibroblasts (Fb) are seen within the adhesion. A few 
collagen fibres (C) are also seen. Electron photomicrograph; 
UA | LC. (x 2600.) 
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Fig. 8. Same adhesion as Fig. 7 but a different area. 
Numerous eosinophils (E) are seen within the adhesion. 
Note that few fibroblasts are seen when compared with 
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Fig. 7. Electron photomicrograph; UA + LC. (~ 2500.) 


| Day: The characteristic appearance of the adhesions 
at this period was of a variety of cells embedded in a 
fibrin matrix (Fig. 6). The predominant leucocyte was 
the PMNL, but macrophages and eosinophils were 


also present. A large number of distorted extravasated 
erythrocytes occupied the fibrin mesh. There were 
numerous necrotic cells at the visceral surfaces, 
presumably produced by the initial trauma. 

2 Days: The appearance at this stage was essentially 


blasts lay parallel to one another between bun 
collagen. The only other type of cell presen: 


T 


macrophage and only very few of these were sce 


2 Months: The adhesions 


from those of | month. They consisted o 


were almost unc 
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the same as that after | day. The dense fibrin matrix amount of collagen arranged in bundles intersper 
remained, enveloping leucocytes and cell fragments. with attenuated fibroblasts, whose processes seen 
to form a network in which the collagen lav (+) 


Macrophage® and PMNLs were most numerous 
altpough occasional lymphocytes and eosinophils 
were seen. . : 
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adhesions. 


Occasional macrophages were seen withn 
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Fig. 9. Adhesion of caecum to caecum at 5 days. Two 
fibroblasts and numerous small bundles of collagen (C) 
are seen. Electron photomicrograph. UA 


LC. (X 2700.) 
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Fig. 10. Adhesion of colon to caecum at 7 days. Several 
large macrophages (M) and three eosinophils (E) are 
seen. Electron photomicrograph: UA LC. ( = 2200.) 





Discussion 

In the main the results are what might be expected 
from Hertzler's (1919) assertion that adhesions are 
the result of healing bv fibrosis. The initial reaction 
to the mechanical trauma was, in essence, an inflam- 
matory response and tvpical inflammatory changes 
were observed by light microscopy in early adhesions. 
Only one ultrastructural study of adhesions has been 
reported previously (Schade and Williamson, 1968). 
These workers produced adhesions by intraperitoneal 
injection of colloidal silica and selected for study only 
adhesions between liver lobes since they were easier 
to orientate for electron. microscopy. The results 


obtained in the present study differ from those of 


Schade and Williamson in several respects, The 
adhesions produced by Schade and Williamson were 
extremely narrow (30 4m wide), allowing electron 
micrographs to show both liver surfaces together with 
the intervening adhesion. Their initial adhesions were 
fifrinous, containing PMNLs and macrophages, but 
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Fig. 11. Adhesion of liver to liver at 2 weeks. A few large 
fibroblasts lie between large bundles of collagen (€). 
Electron photomicrograph; UA + LC. ( < 3900.) 


oo NIS 
. à XL 
& pn 





Fig. 12. Adhesion of omentum to caecum at 2 months. 
Fibroblasts form interlacing network around dense bundles of 
collagen (C). Electron photomicrograph; UA | LC. ( - 2300) 


the fibrin persisted for up to 10 days whereas in the 
present study it was completely removed within 5 days. 
Numerous silica granulomas were present in their 
adhesions and collagen production did not begin 
until 10 days after the injection of silica, whereas in 
the present study collagen production was established 
in some areas at 3 days after operation. While 
Myllarniemi (1967) maintains that surgical or bacterial 
insult is of prime importance in generating adhesions, 
he suggests that the presence of a foreign body may 
prevent resorption of fibrin and allow invasion of the 
fibrin by fibroblasts, which then produce a fibrous 
adhesion. This might explain. why intraperitoneal 
injection of colloidal silica was highly successful in 
producing adhesions and why fibrin removal and 
collagen formation were delayed, since silica granu- 
lomas were very numerous. 

Search of the literature revealed that no specific 
reference has been made previously to the layge 
number of eosinophils in adhesions. Indeed this was 
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not apparent in the light microscopical part of the 
present study and was only noted when the adhesions 
were examined by electron microscopy. The interesting 
featureg was that numerous eosinophils were present 
in some areas of adhesions up to 7 days after opera- 
tion. Thus in areas where there was little proliferation 
of fibroblasts and collagen formation numerous 
eosinophils were seen in addition to macrophages and 
the occasional mast aell. Conversely in sites where 
fibroplasia and collagen formation were well advanced 
no eosinophils were seen. These findings raise the 
question of the role of eosinophils in the formation of 
adhesions. It has been shown (Archer, 1959, 1960, 
1968; Archer et al., 1962) that eosinophils have anti- 
histamine activity and it is possible that they reduce 
the effect of histamine released in the inflammatory 
process. West (1958) pointed out that the eosinophil 
has a role in the detoxification and disposal of 
histamine. Riley (1959, 1962, 1963) and Kelsall (1961) 
have suggested a relationship between the rupture of 
mast cells and consequent release of histamine and the 
formation of fibrous tissue. Kelsall (1961) suggested 
that a mast-cell-histamine chain operates in which the 
rupture of mast cells with the release of histamine 
leads to an increased capillarv permeability with a 
protein-rich exudate and that this subsequently 
stimulates the formation of fibroblasts and hence 
connective tissue formation. Local detoxification of 
histamine by eosinophils could therefore indirectly 
reduce fibroblast proliferation. 

Bridges et al. (1965) and Whitting (1965) have 
suggested a relationship between mast cells and 
adhesion formation. Bridges et al. (1965) found that 
there was a species difference in adhesion formation 
between rats and rabbits following implantation of 
polyethylene sheeting into the peritoneal cavity. 
Adhesions formed readily in the rat while they did 
not do so in the rabbit. Rat peritoneum is densely 
populated with mast cells while that of the rabbit is 
not. Further they showed that injury to the peritoneum 
was followed by a disappearance of mast cells from in 
and around the wound, only for them to reappear in 
large numbers 3-4 days postoperatively at the sites of 
adhesion formation and in the adjacent wound. These 
findings have been confirmed for the rat in the present 
study. Whitting (1965) argued that if rupture and 
degranulation of mast cells are involved in the process 
of fibroplasia, then agents cited in the aetiology of 
adhesion formation should produce rupture of mast 
cells. Whitting showed this to be true using a variety 
of stimuli known to produce adhesions, which included 
talc, ischaemia and gauze abrasion. Whitting also 
drew attention to the interspecies and intraspecies 
variations in the number of mast cells described by 
Padawer (1963) and considered that these variations 
may account for the discrepancies in the results of 
various workers investigating experimental adhesion 
formation (Connolly and Smith, 1960). 

While we do not dispute a role for the mast cell in 
adhesion fornaation we suggest that further investiga- 
tion of the role of the eosinophil may be profitable. 
At present,it is only possible to suggest [hat a 
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relationship exists between eosinophils and adhesions, 
probably involving detoxification of histamine released 
by mast cells and a subsequent reduction in fibroblast 
proliferation leading to prevention of à fibrinous 
adhesion becoming converted to a fibrous adhesion. 
We put forward the following as evidence to support 
this claim: 

1. Eosinophils are known to have antihistamine 
activity (Archer, 1959, 1960, 1968; Archer et al, 19621. 

2. Histamine has been implicated indirectly in 
connective tissue formation (Riley, 1959, 1962, 1963 
Kelsall, 1961). 

3. Antihistamine drugs have been shown to reduce 
fibroplasia (Berman et al., 1953) and the formation of 
adhesions (Jacamain and Shumacker, 1962). 

4. The present study has shown that 
numerous eosinophils were seen in an adhesion there 
was little fibroblast proliferation and collagen forma- 
tion; conversely in areas where fibroblast prolifera- 
tion and collagen formation were well advanced 
eosinophils were not seen. 

5. In normal peritoneal wound healing (Raftery, 
1973a, b, c) although several eosinophils were seen 
during the first 2 days of healing it was rare to see one 
on the third and subsequent days when fibroplasia 
was proceeding in the base of the wound and the new 
mesothelium was forming from subperitonea! peri- 
vascular connective tissue cells. 

The difficulty in assessing the progress of adhesions 
lies in attempting to interpret a dynamic process from 
a series of static appearances. The appearances ai 3 
days showed that fibrinous adhesions were already 
beginning to be replaced by fibrous adhesions in some 
areas, while in others, apart from some fibrin and 
macrophages, a large number of eosinophils was 
present. It is suggested that in the latter areas the 
presence of the eosinophils with their associated anti- 
histamine activity may hold in check the proliferation 
of fibroblasts while a new mesothelium is formed 
and thus prevent adhesion formation. Even at 7 days 
postoperatively macrophages and a large number of 
eosinophils were seen in some areas of adhesions and 
it 1s again possible that even at this stage the adhesion 
was about to undergo spontaneous lysis. A further 
problem involved in the study of adhesions is the gresi 
variation in histological appearance from one area to 
another, which adds further to the difficulty already 
inherent in attempting to interpret a dvnamic process 
from a series of static appearances; also it is nol 
possible to follow the changes in a single adhesion by 
repeated biopsy of that adhesion, not only because of 


the variation from area to area but also since the 
biopsy procedure itself would most probably alter the 
adjacent tissue and mar the interpretation of a histo- 
logical section of a subsequent biopsy. 

The results of the present study have, in the main 
confirmed results of earlier studies, namely ui the 
changes taking place in adhesion formation are akin 


to those of healing by fibrosis. Whether the result ts 
have added any useful information which may alow a 
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large numbers of cosinophils in areas where fibro- 
plasia is delayed may suggest that the antihistamine 
activity of the eosinophil is important in preventing 
fibroplasia and thus adhesions, and it would seem 
that further investigation of the role of antihistamine 
drugs in the prevention of peritoneal adhesions would 
be of value. Jacqmain and Shumacker (1962) deter- 
mined the effect of an antihistamine (Histadyl— 
methapyrilene) on the formation of adhesions in the 
rat and reported a diminution in both the incidence 
and density of adhesions as compared with controls. 
No clinical evaluation of antihistamines alone appears 
to have been carried out, but Replogle et al. (1966) 
have used the antihistamine promethazine in combina- 
tion with the steroid dexamethasone and have 
cemonstrated a reduction in adhesion formation. 
However, a further re-evaluation of the method ot 
Replogle et al. (1966) by Grosfeld et al. (1973) has 
shown that while the incidence of adhesions was 
clearly reduced there were significant morbidity and 
mortality resulting from complications such as 
peritonitis, pneumonia, wound infection and de- 
hiscence. Whether the complications were due to 
the antihistamine or steroid alone is not clear, since 
only a combination of the two was used. The results 
of the present study certainly suggest that a further 
trial of antihistamines in the experimental animal is 
warranted. A further point of interest might be to 
correlate the incidence of peritoneal adhesions in 
experimental animals with the eosinophil count of the 
peritoneal fluid. 
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SUMMARY 


A study at the Reading District Hospitals on 451 con- 
secutive patients undergoing appendicectomy through 
grid-ir on incisions sought to determine factors influenc- 
ing wound infection and the effects of a prophylactic 
wound-spraying procedure. Wound infection increased 
with the severity of appendicular inflammation and was 
well correlated with the degree and nature of bacterial 
contamination at the time of wound closure. 

The infection rate was reduced by about one-half when 
either an aerosol dry-powder formulation of povidone 
iodine ( Disadine D.P.) or an aerosol antibiotic powder 
spray containing neomycin, bacitracin and polymixin 
( Dispray) was sprayed on the wound before and after 
closure. The reduction of infection achieved by spraving 
with povidine iodine was statistically significant 
(P«0-025). The results of the polvantibiotic spraying 
did not quite reach significance (P « 0-06). 

The povidone iodine dry powder was better overall 
since it reduced infection in all degrees of appendicular 
inflammation, in all age groups and in enlarged, drained, 
contaminated and non-contaminated wounds without the 
attendant disadvantages of antibiotics. 


WOUND infection is the commonest complication of 
appendicectomy, the most frequent surgical emergency 
in this country. The incidence of infection, which has 
been variously estimated to occur in up to 30 per cent 
or more cases (Lancet, 1971), is affected by many 
factors. These include the skill of the surgeon and 
the techniques of surgery, the virulence of the 
organisms and the criteria used to define wound 
infection, 

Kingsley (1969) examined surgical techniques in 
appendicectomy and found that a somewhat higher 
frequency of wound infection occurred in patients 
whose appendicular stump was ligated and inverted 
compared with those whose appendicular stump was 
simply ligated. He also noted that wound infection 

‘as more common in the young and the elderly than 
in those aged 11-45 years. 

Tissue devitalization has been shown to exert a 
profound enhancement of bacterial infectivity (Miles 
et al, 1957). This led to the proposition that the 
adequacy of the host defence mechanisms at the time 
of contamination is the most important determinant 
of wound infection. Altemeier and Furste (1947) have 
shown experimentally the greatly increased virulence 
of a Clostridium welchii inoculum when crushed 
muscle is present in the wound. Howe (1966a, b) pro- 
posed a concept of ‘accidental geographic location’ to 
expfain the occurrence of infection in apparently clean 
wounds from which bacteria could not be recovered 
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at the time of wound closure. Thus a normally sub- 
infective contamination may be sufficiently enhanced 
in virulence by the presence of devitalized tissue to 
produce frank infection. Surgical wounds s 
present a varying resistance to the occurrence of post- 
operative infection according to the degree of tissue 
damage and strangulation and the adequacy of the 
blood supply. Todd (1968), in reviewing the actiology, 
prevention and management of wound infection, also 
included various characteristics of the patient likely 
to favour a higher incidence of wound infection in 
addition to the physiological state of the wound. 

Barnes et al. (1959) emphasized that when examin- 
ing the risk of wound infection it is necessary to studs 
data from a standard operation. In the subsequent 
discussion of this paper. Zintel (1959) emphasized 
that it is the surgical technique which is probably the 
single most important factor in the establishment of a 
wound infection. It follows that in minimizing the 
risk of postoperative wound infection, good surgical 
technique involving minimal tissue damage and careful 
suturing are vital. Clearly a small but adequate incision 
is advantageous and there is perhaps potential benefit 
in any drain being brought out through F same 
incision and thus reducing tissue damage. Carefu 
attention to aseptic and antiseptic procedures shouk 
reduce exogenous contamination. 

In an earlier report of our experience in 252 appendi- 
cectomies (Gilmore et al., 1973) we examined the con- 
flicting evidence in the literature on the prevention of 
postoperative wound infection. In a busy district 
general hospital we were fortunate in having the co- 
operation of 26 surgeons (from consultants to house- 
men), the theatre staff, the control-of-infection nursing 
officer and the bacteriology department. Presented 
with the opportunity to evaluate a polvantibiotic 
aerosol powder (Dispray, containing neomycin 
phate, zinc bacitracin and polymixin B sulphate in a 
pressurized aerosol presentation) and a new dry- 
powder aerosol presentation of povidone iodine 
(Disadine D.P., giving 5 per cent available iodine? it 
was felt that a study of prophylactic wound spraving 
would be worth while. The chemistry of povidone 
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iodine has been described by Siggia (1957). 
unusually wide antimicrobial activity -— 
teria, fungi and viruses—has been 
Bogash (1956). 

In a trial of this kind some bacteriological informa- 
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the organisms with which the antibiotic or antiseptic 
sprays are required to contend, and secondly to assist 
in determining whether postoperative wound infection 
has come from the patient himself or from some 
external source. Bacteriological information in pre- 
viously reported trials of local antiseptics or anti- 
biotics in appendicectomy has tended to be scanty 
and in the present study an effort has been made to 
identify more precisely the organisms found at the 
time of operation and in the subsequently infected 
wounds. 


Patients and methods 

This clinical trial was undertaken in the Royal 
Berkshire and Battle Hospitals, Reading. It included 
451 consecutive patients (both NHS and private) 
undergoing appendicectomy during the period from 
13 January to 9 November, 1972. One patient was 
excluded postoperatively because the drain had been 
brought out through a separate stab incision rather 
than through the wound. Elective appendicectomy 
was included on the grounds that there may be a 
significant incidence of wound infection in these non- 
inflamed cases (Barnes et al., 1962). 


Surgery 

The operative procedure was standard. A grid-iron 
muscle-splitting approach was used following a Lanz 
skin-crease incision. Wound edges were protected 
with swabs rinsed in 0-05 per cent aqueous chlor- 
hexidine (a routine used in Reading for many years). 
The appendix stump was routinely buried except 
when this was impossible or risky. If peritoneal lavage 
was required 0-9 per cent saline or 0-05 chlorhexidine 
solution was used. 

Three alternative procedures were followed: a con- 
trol group (N) on whom no spray was employed, a 
second group (L) on whom the polyantibiotic powder 
was sprayed and a third group (Q) on whom the 
povidone iodine dry-powder aerosol was used. 

Random allocation of patients to the treatment 
groups was achieved by using the three-lettered coding 
(L, N, Q) recurring seven times in each 21 cases. The 
code was kept outside the operating theatre and the 
surgeon was onlv told which code was applicable 
after he had removed the appendix and closed the 
peritoneum. 

In cases where an aerosol was applied the aerosol 
was shaken and held by the runner nurse at an angle 
of 45° to the open wound which was first sprayed from 
a distance of 25 cm for 8 seconds. After skin sutures 
had been inserted the spraying was repeated on the 
closed wound. The wound dressing was applied 
2 minutes after the second spraying. On all closed 
wounds occlusive dressings were used. In cases re- 
quiring drainage the drain was brought out through 
the wound and these wounds were dressed with sterile 
dry dressings and an adhesive plaster. 

The degree of appendicular inflammation was 
classified as normal, acutely inflamed, gangrenous or 
perforated, but the state of the appendix was not taken 
into account in the random allocation procedure. 
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The state of the appendix, whether a drain was used 
or the wound was enlarged and whether a patient was 
given systemic antibiotics and the reason for the 
therapy were recorded on a standard form py the 
surgeons. 

All the wounds were inspected on the sixth post- 
operative day either by a registrar from the team 
which had not done the operation or by the control-of- 
infection nursing officer. Thus, those inspecting the 
wounds were unaware of the spraying procedure used, 
Some patients were discharged home before the sixth 
day and returned for this wound inspection and the 
removal of skin sutures. In deciding the state of the 
wound postoperatively the criteria of Ljungquist 
(1964) were adopted. The wound was either clean or 
infected. It was infected if at any time a purulent dis- 
charge appeared. If a serous discharge appeared it 
was swabbed, cultured and classified according to the 
result of the culture. 

All the patients were seen at follow-up 4 weeks 
later, and any wounds which discharged after the 
patient had returned home were included in the in- 
fected group. This included a few patients who did 
not attend the outpatients’ department and were 
followed up by post. 


Bacteriology 

Swabs were taken from the appendix wall with the 
appendix jn situ and from the wound after the peri- 
toneum had been closed but before spraying, and 
were sent in Stewart's transport medium for bacterio- 
logical examination. Each swab was used to make a 
Gram film and to inoculate two blood agar plates 
and one of MacConkey agar. One blood agar and the 
MacConkey plate were incubated aerobically at 37 C. 
The second blood agar plate was incubated anaerobic- 
ally with added CO,. All the plates were incubated 
overnight, and, if no growth occurred, for a further 
24 hours. 

After preliminary identification the organisms 
grown were subcultured on appropriate maintenance 
media and kept for further identification where 
necessary. 

Lactose-fermenting coliforms were tested by stan- 
dard methods to identify them as Escherichia coli or 
one of the other lactose fermenters with which 
Escherichia may be confused, ie. Klebsiella, Entero- 
bacter and Citrobacter. Most non-lactose-fermenting 
coliforms were identified at least to genus level. Beta- 
haemolytic streptococci were grouped at least to the 
extent of determining if they were Group A. Faecal 
streptococci were confirmed as Group D enterococci 
by demonstrating growth with blackening on 40 per 
cent bile-aesculin agar. Aerobic viridans streptococci 
and non-haemolytic streptococci which did not grow 
on bile agar were not identified further, nor was an 
attempt made to classify anaerobic streptococcl. 
Bacteroides also was not identified by biochemical 
testing; a strictly anaerobic small Gram-negative 
bacillus which showed the typical sensetivity pattern 
of B. fragilis was accepted as belonging to {his - 
genus. A 
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Results 

From the total 450 patients studied, 50 instances of 
postoperative wound infection represented an infec- 
tion rate of 11-1 per cent. Almost half (48 per cent) 
of these infected patients came from the control group 
(N). Comparison of spraying against not spraying was 
statistically significant in favour of spraying (P «0-02; 
Table 1). 

In 18 patients the infection only became manifest 
more than | week after operation. These cases of late 
infection. were fairly evenly distributed amongst the 
three groups of patients but accounted for 50 per cent 
of the cases of infection from the povidone iodine 
group compared with 36 per cent of the infected cases 
from the polyantibiotic group and 29 per cent of the 
24 infected wounds occurring in the control group. 
Six of these 18 patients had the wound drained (1 of 
the control patients, 3 of those in group L and 2 from 
group Q). 

When the appendix was inflamed the infection rate 
increased with the severity of the inflammation and 
was especially common in patients whose appendix 


Table 1: FREQUENCY OF WOUND INFECTION 
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had perforated (Table H). Spraying reduced the gnu 
dence of infection in all degrees of appendicular in- 
flammation. In the non-perforated cases this reduction 
was threefold (10 out of 267 patients) compared with 
the control group (15 out of 136 patients). Spraying. 
although less effective, was still advantageous in the 
10 per cent of patients who had a perforated appendix. 

The incidence of infection was greatest in the young 
and the older patients (Table HI), but there was no 
significant difference in the incidence of infection De- 
tween the sexes. Spraying was most effective in the 
patients at greater risk and it more than halved the 


accounted for some 60 per cent of the patients. Sprav- 
ing also reduced infection in the older patients, but 
the effect was less marked in the middle decades. 
The incidence of infection in patienis where the 
incision was enlarged by muscle cutting was greater 
in the control series but not in the patients sprayed 
with povidone iodine (Table JV). The insertion of s 
drain, whether intraperitoneal or parietal, was also 
associated with an increased incidence of infection, 
The highest rate of infection occurred in patients 
where the wound was both enlarged and drained. 
Indeed, 84 per cent of the control series subjected to 


s Infected wounds _ these procedures subsequently developed a wound 

Group cases No. y Significance infection. 
N 151 ^4 oO Eight of the 26 surgeons participating in the studs 
L 150 14 9:3 P= 0-06 performed more than 25 appendicectomies each. Their 
Q 149 l2 8 ,,,72:0025 | individual rates of infection ranged from an incidence 
Total 450 50 Hd of 3 to 21 per cent. The consultants between them did 
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N, Control. L, Polvantibiotic. Q. Povidone iodine. 


I8 appendicectomies and none of their patients 


Table H: STATE OF APPENDIX RELATED TO WOUND INFECTION 








Infected Group N | Group L Group Q 
State of appendix Total No. jt Total Infected Total 
Normal 104 7 7 35 4 32 
, Inflamed 218 9 4 75 6 82 
Gangrenous 61 9 15 26 5 18 
Perforated 47 25 53 13 9 18 
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Table HH: FREQUENCY OF INFECTION BY AGE GROUP 





Al patients Group N Group L Group Q 
Age group (yr) Total Infected Total Infected Total 

0-10 74 13 26 5 21 

11-20 19] 18 63 H1 76 
21-30 95 9 29 3 31 
31-40 42 3 16 | E 
41-50 20 i 6 { 5 i 
31 d 28 6 l | 3 5 l ; l PARPQRPQEPPTPUPPVIHPPPPRMPII UPPER ata sams oo 


Table IV: EFFECT OF SPRAYING RELATED TO WOUND ENLARGEMENT AND/OR DRAINAGE 


Enlarged and 








Enlarged Drained drained AH patients 
Group Total Infected Total Infected Total Infected Total 
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developed a wound infection. These figures did not 
take into account the state of the appendix, but dif- 
ferent degrees of experience and operative skill could 
at least partly account for these varying results. 

Throughout the study no reaction was seen to either 
Spray. 

The bacteriology results were obtained from the 
examination of over 1000 swabs in the course of the 
study. In 23 cases the swabs were lost because of a 
temporary shortage of Stewart's transport medium 
at the time of the power workers' strike. Fortunately 
these patients were evenly distributed amongst the 
three groups. 

Table V shows the nature of the organisms isolated. 
E. coli was by far the commonest organism isolated at 
operation both from the appendix in situ and from 
the wound prior to spraying and closure. It was also 
the organism found most frequently in the infected 
wounds. 

"Other coliforms' from the operative swabs com- 
prised 3 strains of Enterobacter, 2 of Citrobacter, 2 of 
Proteus mirabilis and 7 of non-fermenting Gram- 
negative rods of which 3 were Acinetobacter and the 
other 4 could not be identified further than to say 
that they did not appear to be Acinetobacter or 
Pseudomonas. The remaining 5 cultures were non- 
lactose-fermenters which were either inadvertently 
discarded after primary isolation or which failed to 
grow on subculture and were therefore not available 


Table V: NATURE OF ORGANISMS ISOLATED 
FROM APPENDIX WALL, OPERATIVE WOUND 
AND POSTOPERATIVE WOUND 


Post- 
Operative operative 

Organisms isolated Appendix wound wound 
E. coli 90 61 24 
Klebsiella 4 5 I 
Ps. aeruginosa 8 7 5 
Other coliforms 6 13 l 
Bacteroides 9 8 5 
CI. welchii 2 1 1 
Staph. aureus I 1 I 
Staph. albus 3 7 1 

Streptococci 

Faecal 8 T l 
Alpha-haemolytic 3 2 2 
Beta-haemolytic I I | 
Non-haemolytic 4 3 3 
Anaerobic 5 6 6 
Other organisms 2 0 0 
Total isolations 146 122 52 


for identification. The single ‘other coliform’ from a 
postoperative wound was a strain of Pr. vulgaris. » 

The vast majority of organisms isolated from the 
infected wounds were gut organisms, usually corre- 
sponding with those found at operation. The only 
instance of Staphylococcus aureus infection was in a 
patient who returned with an infected wound 19 days 
after operation. 

The incidence of wound centamination increased 
with the severity of appendicular inflammation. Both 
the number and variety of organisms and thus the 
degree of contamination were greatest in the per- 
forated cases. Of these patients, 75 per cent had con- 
tamination of the operative wound, compared with 
38 per cent of those with a gangrenous appendix and 
only 13 per cent of cases with an inflamed appendix. 

Following the removal of a normal appendix 14 
patients had organisms in their wounds prior to 
closure. Some of these patients had diverticulitis and 
some salpingitis but in others the contamination 
would appear to have come from the appendix stump. 
Of the 427 wounds swabbed, 98 (21 per cent) showed 
contamination at the time of surgery, yet the overall 
infection rate was only 11 per cent. 

The incidence of wound contamination related to 
the bacteriological state of the appendix wall with 
the organ in situ is given in Table VI. Whenever there 
were organisms on the appendix wall the incidence of 
wound contamination was greater in all degrees of 
inflammation. Indeed 62 per cent of the patients 
yielding organisms from the appendix wall swab also 
had contaminated wounds; this compares with only 
8 per cent of wounds contaminated when no organisms 
were cultured from the swab. The likelihood of wound 
contamination increased according to the severity of 
appendicular inflammation irrespective of whether or 
not organisms were isolated from the appendix wall, 
but was much greater in those from whom organisms 
were isolated. 

The effect of spraying related to the bacteriological 
state of the wound prior to closure is given in Table . 
VII. This taken in conjunction with the overall data 
(Table I) showed that spraying almost halved the 
occurrence of wound infection whether the wounds at 
surgery were contaminated or not. 


Discussion 
The occurrence of an infected surgical wound is the 
ultimate expression of the interplay of many factors. 


Table VI: STATE OF APPENDIX RELATED TO WOUND CONTAMINATION 


Growth from No growth 
All patients appendix wall from appendix wall 
State of 26 Contaminated Contaminated 
appendix Total contaminated Total wounds Total wounds 
Normal 100 14 9 81 5 
Inflamed 225 13 16 185 13 
Gangrenous 58 38 16 36 e 6 
Perforated 44 75 31 8 2^ 
" Totals 427 21 117 72 (62%) 310 . 26(8%) 
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When discussing the aetiology of wound infection one 
naust consider how bacteria gain entry into the wound 
and the factors which permit their multiplication. 

In our study there was a striking similarity between 
the organisms isolated at the time of operation from 
either the appendix wall or the wound and the organ- 
isms subsequently identified from infected wounds 
(Table V). From this it may be inferred that most 
wound infections were«aused by organisms of the gut 
flora. It is, however, recognized that the nature of an 
organism is not necessarily a guide to its source. So- 
called gut organisms such as £F. coli could come from 
an outside source. On the other hand, what may be 
called the classic cross-infectors—Sraph. aureus and 
Group A haemolytic streptococci—may come from 
the gut. In this connection it is interesting to note 
that 2 strains of Staph. aureus and 2 strains of Group 
A haemolytic streptococci were isolated from opera- 
tive swabs but none of these strains produced a post- 
operative wound infection. 

At a later stage in our study a number of strains of 
E. coli were serotyped. These included strains from 7 
cases of postoperative infection in which E. coli had 
been isolated from the swabs at operation. In 3 of 
these patients the organism had been isolated from 
the appendix, and in every case the serotypes from 
the appendix and infected wound were the same. In 4 
patients E. coli had been isolated from the operation 
wound as well as from the appendix, and in 3 of these 
the E. coli organisms from the appendix, the opera- 
tion wound and subsequently the infected wound 
were the same serotype. In the fourth case E. coli 
strains from all three sources were serologically un- 
identifiable. Therefore tn the instances where sero- 
typing was done, correlation between the strains 
obtained at operation and those isolated from a sub- 
sequent infection was practically complete. 

These findings support our view that there is strong 
evidence associating the great majority of postopera- 
tive wound infections in our series with auto-infection 
by organisms from the patient's own gut. The prob- 
able cause of infection was transfer of these organisms 
to the wound at the time of operation. This proposition 
is further supported by the fact that the most severe 
inflammation, i.e. perforated appendix, was associated 
with the most frequent and the heaviest contamination 
of the operation wound and the highest incidence of 
postoperative wound infection. Furthermore, when 
organisms were isolated from a swab of the appendix 
wall, contamination of the wound occurred seven 


Table VH: EFFECT OF SPRAYING RELATED TO WOUND 
CONTAMINATION 











Wound Wound 
contaminated not contaminated 
Post- Post- 
All operative operative 
Group patients Total infection Total infection 
N 142 30 15 I2 ^ 
L | dep 39 IU 104 4 
© 142 29 9 113 > 
— aii CUN MED NM MICI MCCC C EUM EM D OPERE 
Total 427 OS M 329 [2 
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Wound infection in appendicectomy 


times more frequently than when organisms were noi 
isolated from such swabs, Wound infection was found 
to occur more frequently in patients where contamina- 
tion of the wound at operation had been demon- 
strated. In the control group CN) the incidence of 
wound infection was ten times greater in the con- 
taminated than in non-contaminated cases, lastly 
when there was topical application of polyantibiotic 
or povidone iodine powder to the contaminated wounds 
there was a clear reduction in the incidence of infection. 

The occurrence of infection when the wound was 
apparently not contaminated at operation may be 
explained by failure of swabbing to elicit contamina- 
tion if the inoculum was very small or contaminatio: 
may have occurred subsequently by per-peritonea 
leakage, especially with an intraperitoneal drain ie 
situ. lt is evident (Table VID that whether careful 
surgical technique has prevented contamination. or 
not the spraying is still worth while. In view of the 
questions raised regarding the consequences of placing 
drains into the peritoneal cavity (Lancer, 1971), Airan 
et al. (1973) have proposed that the efficacy of povi- 
done iodine spraying after removal of perforated 
appendices without drainage should be evaluated. 
Whether it would be more advantageous to spray the 
wound during entry may also be worth further 
investigation. 

The factors which affect host resistance and èen- 
courage multiplication of bacteria are both genera! 
and local. The general ones are the age, body build and 
natural resistance of the patient, the adverse effects of 
general anaesthesia on the mobilization of natural 
defences and the clinical situation including any con- 
current systemic disease. The local factors, which are 
primarily associated with surgical technique, include 
the degree of surgical trauma, the associated. tissue 
ischaemia consequent on the operation, the use and 
types of suture materials, the state of the skin and its 
preoperative preparation and bv no means least the 
bacterial content of the lesion. 

In regard to the local factors, we observed, as did 
Brumer (1970) and Magarey et al. (1971), that the 
insertion of a drain, whetherintraperitoneal or parietat. 
was associated with increased incidence of infection 
(Table IV). This may be partly attributed to the fac! 
that usually only the more severe cases are drained. 
Similarly, the increased surgical trauma when the 
wound was enlarged by muscle-cutting enhanced the 
incidence of infection in the control series of patients 
but not in those sprayed with povidone iodine, The 
efficacy of povidone iodine in the enlarged wounds 
suggests that it may be valuable in more extensive 
surgical incisions. It may be pertinent that no case of 
infection occurred in the patients on whom the con- 
sultants—the most experienced surgeons---operated. 

As shown previously by other workers (Ricker and 
Jackson, 1969; Mountain and Seal. 1970), reduction 
of the infection rate in the highest-risk cases is the 
most difficult to achieve. However, Tabte H shows 
that some 90 per cent of our patients had a normal, 
inflamed or gangrenous appendix and that spraving 
produced a threefold reduction in the incidence wat) 
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infection 1n these non-perforated cases. Reviewing the 
effects of spraying related to the age of the patients 
(Table III), spraying appears to be most valuable 
when the body's intrinsic defence mechanisms are 
least effective. 

In 18 patients the infection only became manifest 
more than 1 week after operation, indicating the 
necessity of a thorough outpatient follow-up in a trial 
of this sort. The reason for these late infections is 
difficult to assess. In the majority of them a purulent 
discharge appeared only after the patient had gone 
home, and as a result only 4 of these wounds were 
swabbed, but in 3 out of the 4 the infection was almost 
certainly endogenous. Of the 12 patients in the control 
(N, 7 patients) and polyantibiotic (L, 5 patients) 
groups who developed late infections, only 3 had con- 
taminated wounds at the time of closure. Infection in 
the others may have been due to either a contaminat- 
ing inoculum too small to elicit by swabbing or 
infection from the bloodstream, the skin or some 
other source. (The only case of Staph. aureus infection 
occurred in one of these patients.) Half of these 12 
patients were given a systemic antibiotic and this 
might possibly have delayed the appearance of the 
infection. In the povidone iodine group (Q) 5 out of 
the 6 late infections were in patients who had con- 
taminated wounds at the time of closure, and only 1 
of these had been given a systemic antibiotic. This 
suggests that in these cases the prophylactic povidone 
iodine subdued the infection without eradicating it. 

Whilst the highest standards of surgical technique 
remain the first objective in preventing bacterial con- 
tamination (the single most important factor in the 
causation of wound infection) it is well worth adopting 
antiseptic procedures which demonstrably contribute 
to a further reduction in the rate of wound infection. 

In this study we endeavoured to eliminate bias by 
the random allocation of patients, and we achieved a 
similar distribution through three groups (L, N, Q) 
according to age, sex and degree of appendicular in- 
flammation although there were rather more gangren- 
ous cases in the control group. We also achieved a 
fairly even distribution of the 84 patients who were 
given systemic antibiotics and thus their usage did 
not appear to influence the results when the three 
groups were compared. Eighteen of these patients 
were given antibiotics for reasons unconnected with 
the appendicectomy. It might have been an improve- 
ment to have written the state of the appendix into 
the random allocation and to have recorded the body 
build of the patients. 

The surgical procedure was standard but performed 
by any of the 26 surgeons who participated in the 
trial. The surgeon was unaware of the regimen to 
follow until he had removed the appendix and closed 
the peritoneum. Postoperative inspection of the wound 
was made in ignorance of the actual regimen followed. 
Thus we consider that the findings reflect a valid assess- 
ment of a prophylactic spraying procedure opposite a 
control group under precisely comparable conditions. 

There were some patients with known sensitivity to 
péhicillin but no patient gave a history of iodine 
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sensitivity and no case of sensitivity to either spray 
was observed in the course of this study. . 

Evidence has been adduced to implicate strongly 
the gut organisms of the patient as the major, source 
of wound infection following appendicectomy. This 
study has shown that when there were organisms on 
the appendix wall, wound contamination occurred 
seven times more frequently than when no organisms 
were found, and that contaminated wounds which 
were not sprayed developed a subsequent infectiog 
ten times more frequently than non-contaminated 
wounds. 

The povidone iodine dry powder (Disadine D.P.) 
not only halved the incidence of wound infection but 
also reduced the rate of infection in all degrees of 
appendicular inflammation, in all age groups and inen- 
larged, drained, contaminated and non-contaminated 
wounds. Furthermore, as a non-antibiotic it avoids the 
occurrence of antibiotic-resistant organisms. 
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Bacteroides bacteriaemia in surgical patients f s 
IAIN MACKENZIE AND ADRIAN LITTON* 


SUMMARY 

In a general surgical unit, during a 6-year period 
between June, 1967, and May, 1973, anaerobic 
bacteriaemia was noted in 23 patients, of whom 4 had 
Gram-positive clostridial — bacteriaemia. Nineteen 
patients had Gram-negative Bacteroides species in 
their blood. In these patients the infection appeared 
to have come from bacteria that were normal com- 
mensals of the patients’ gastro-intestinal tracts. The 
use of antibiotics to which Bacteroides species were 
resistant may have suppressed more invasive bacteria, 
allowing the selective proliferation of bacteroides. 


INFECTION caused by Gram-negative organisms is a 
major problem in surgical patients today. Gram- 
negative bacteriaemia following surgical procedures 
on the gastro-intestinal tract, the biliary system or 
after urological operations continues to have a high 
mortality. Bacteroides sepsis appears to be a secondary 
infection by an organism of low virulence where 
antibiotics have suppressed other faecal organisms 
allowing the antibiotic-resistant bacteroides to pro- 
liferate selectively, causing intra-abdominal sepsis, 
wound infection and possible bacteriaemia. 

Bacteroides is the predominant commensal of the 
large bowel. It is a strict anaerobe and is slow to 
grow and difficult to isolate. The bacteroides group 
possesses low virulence in the bowel, but intra- 
peritoneal infection or abscess formation may follow 
a breach in the intestinal mucosa. 

Anaerobic bacteriaemia is an uncommon infection 
in surgical patients, and although the causal organisms 
may include clostridial species or anaerobic strepto- 
cocci, bacteroides is the dominant organism isolated 
from anaerobic blood cultures. 

A review of bacteroides bacteriaemia in a surgical 
unit was made over a 6-year period. 


Patients and methods 

The patients were all treated in a general surgical 
unit during a 6-year interval from June, 1967, until 
May, 1973. 

Frequent bacteriological specimens were taken from 
infected wounds or abscesses, urine and sputum. 
When clinical suspicion indicated or in sudden pyrexia, 
especially following operation, aerobic and anaerobic 
blood cultures were taken and incubation was 
continued for 10-14 days before the specimen was 
discarded. The sensitivity to antibiotics was established 
for all pathogenic organisms isolated. Antibiotics 
were not given prophylactically but were chosen for 
use in established infection. Only in patients with 
suspected bacteriaemia or shock associated with 
sepsis were antibiotics commenced after taking the 
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blood cultures but before the*causal organism was 
isolated and its sensitivity known. Later, if necessary,» 
inappropriate antibiotic therapy was discontinued or 
changed to a sensitive antibiotic. 
Results 
In the 6-year period 132 surgical patients had positive 
blood cultures. In a few patients more than one 
organism was isolated from the blood cultures. 
Thirty-six Gram-positive bacteria were isolated and 
these included 4 cultures of Clostridium welchii (11 
per cent). One hundred and thirteen Gram-negative 
organisms were isolated and these included 19 cases of 
Bacteroides species (17 per cent). Of the 149 bacteria 
identified from blood cultures, anaerobic bacteria 
were found on 23 occasions (15 per cent) (Table I). 
The 4 cases of clostridial bacteriaemia did not occur 
together but were scattered throughout the 6-year 
period. The clostridial infections appeared to come 
from the patients’ own intestinal tracts and the 
bacteriaemia was a terminal phenomenon, the positive 
blood cultures being taken a few hours before the 
patients’ deaths. 


Table I: POSITIVE BLOOD CULTURES IN 
SURGICAL PATIENTS 


Gram-positive 36 (24%) including 4 CI. welchii 


bacteria 
Gram-negative 113 (76%) including 19 Bacteroides 
bacteria species 
Total 149 (100%) including 23 anaerobes 


Bacteroides bacteriaemia 
Table II lists the clinical details of the patients with ` 
bacteroides bacteriaemia. Almost all the infections 
followed operations on the gastro-intestinal tract. 
Tbe positive blood cultures occurred between the 
third and the sixteenth days after the operation 
(median, 7 days). 

Frequently wound infections grew several Gram- 
negative bacteria and the antibiotics chosen to elimi- 
nate these organisms were usually ineffective against 
bacteroides. In only 4 cases in the series was bac- 
teroides isolated in a mixed growth from an infected 
wound site before the organism was isolated from the 
blood. 

In addition to the long latent period from the time 
of the operation to the withdrawal of blood for cul- 
ture a further delay of 2-7 days elapsed in most cases 
before an effective antibiotic could be chosen from the 
bacteriological findings, owing to the slow growth and ; 


identification of bacteroides. 2 
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Table H: DETAILS OF PATIENTS WITH BACTEROIDES BACTERIAEMIA 


Age 
Case Sex {yr} Clinical condition 
| « M 42 Cystitis 
2 F 60 ischiorectal abscess 
3 M 59 H. Carcinoma of stomach 
2. Wound dehiscence with sub- 
phrenic abscess 
4 M 61 Carcinoma of transverse colon 
- M 74 Carcinoma of descending colon 
with intestinal obstruction 
6 $7 Infarction of small bowel 
4M 53 I. Perforated duodenal ulcer 
2. Subphrenic abscess 
8 F 40 Ventral hernia 
9 F 69 Diverticulitis with paracolic abscess 
10 M 44 Haematemesis 
ji M 67 I. Carcinoma of bladder 
2. Postoperative pelvic abscess 
12 M 65 1. Diverticulitis 
2. Postoperative faecal fistula 
13 M 65 Ulcerative colitis 
14 F 73 Acute appendicitis and umbilical 
hernia 
15 f 58 Carcinoma of sigmoid colon with 
intestinal obstruction 
16 I 58 I. Infarction of small bowel 
2. Enterovaginal fistula 
17 M 24 Crohn's disease of colon 
18 F 77 Diverticular disease of colon with 
obstruction 
19 M 76 Carcinoma of colon with obstruc- 
tion 


Table HI: IN VITRO ANTIBIOTIC SENSITIVITY TO 
BACTEROIDES SPECIES IN THE 19 PATIENTS 
WITH POSITIVE BLOOD CULTURES 


Percentage 
Antibiotic: Clindamycin/lincomyein sensitivity: 100 
Chloramphenicol 100 
Erythromycin 100 
Tetracycline 100 
Co-trimoxazole 94 
Fusidic acid 42 
Sulphonamides 42 
Carbenicillin 40 
Cephalosporins 31 
Ampicillin 21 
Cloxacillin 21 
Gentamycin 20 
Benzylpenicillin 07 
Colistin 9 
Streptomycin 9 
Kanamycin 0 


Table HI demonstrates the sensitivity to several 
antibiotics of the Bacteroides species isolated from the 
blood of the patients in the survey. 

The antibiotics to which Bacteroides species were 
most consistently sensitive were clindamycin/linco- 
mycin (100 per cent), tetracycline (100 per cent), 
erythromycin (100 per cent) and co-trimoxazole (94 
per cent). Clendamycin was used effectively to treat 
5 patients. In another patient where oral therapy 
was not possible lincomycin was given parenjerally. 
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Antibiotic given 
( Bacteroides 
sensitivity) 


Operative treatment Ouicomce 





Cystoscopy 

Incision and drainage 

i. Total gastrectomy 
splenectomy 

2. Resuture of wound and 


Appropriate 
Appropriate 
Appropriate 


Recovery 
Death 


P3 : 
pestis 
Í AEri? 


and 


drainage 
Partial colectomy Appropriate Recovery 
Colostomy inappropriate Death 
Resection and jejunocolic Inappropriate Death 


anastomosis 
l. Repair of perforation 
2. Incision and drainage 
Repair of hernia and appen- 
dicectomy 
Drainage and colostomy 


Appropriate Recover: 


Appropriate 
Death 


Recovery 
Death 


Appropriate 
Appropriate 
Inappropriate 


Vagotomy and pyloroplasty 
I. Transurethral resection 
2. Cystectomy and uretero- 
colic anastomosis 
3. Drainage of pelvic abscess 
Laparotomy and drainage Appropriate Recovery 
Proctocolectomy 
Appendicectomy and repair 
of hernia 
Laparotomy and transverse 
colostomy 
Il. Resection of small bowel 
2. Reanastomosis and 
drainage 
Proctocolectomy 
Laparotomy and colostomy 


Appropriate 
Appropriate 


Recovers 


Recovery 


Appropriate Recovery 


inappropriate Death 


i TREE M 
Death 


Recovers 


inappropriate 
Appropriate 


Laparotomy and colostamy Recovers 


Appropriate 


Co-trimoxazole was given to a further 5 patients and | 
patient received erythromycin. In 3 other patients 
who were on penicillin or cephaloridine therapy. 
these antibiotics were continued as the bacteroides 
was sensitive to them. 

Mortality: Of the 19 patients, 11 (58 per cent) re- 
covered from the bacteroides bacteriaemia. All the 
survivors received appropriate antibiotic therapy. 
Eight patients (42 per cent) died, 5 of whom did not 
receive appropriate antibiotic therapy. Of the remain- 
ing 3 patients who died and who had received ade- 
quate antibiotics, 2 (Case 2, ischiorectal abscess: 
Case 9, diverticular abscess) had clostridial organisms 
in the local abscess areas. A final patient had a large 
subphrenic abscess following gastrectomy for gastric 
carcinoma. 


Discussion 
Anaerobic infections are usually caused by clostridia. 
bacteroides or anaerobic streptococci, Wilson et al 
(1972) noted that anaerobic organisms accounted for 
27 per cent of positive blood cultures. In the presen: 
6-year review of general surgical patients 15 per cent 
of the positive blood cultures were anaerobic. In both 
series the genus  Bacteroides was the dominan 
anaerobe, outnumbering clostridia by four to onc. 
A recent increase in bacteroides infections has been 
noted in a report from the Public Health Laboratory 
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Service (Report, 1973). Bacteroides is a normal 
commensal of the human colon and has been isolated 
from the oropharynx and the female genital tract. 
Gunn (1956) reviewed the incidence of bacteroides 
sepsis and bacteriaemia in surgical patients and 
noted that prior to the introduction of antibiotics the 
mortality from bacteroides bacteriaemia exceeded 80 
per cent. Okubadejo et al. (1973) observed that most 
bacteroides infections occurred in patients who had 
appendicitis, surgical procedures on the bowel or 
obstetric or gynaecological operations. 

Gram-negative bacteriaemia, often producing endo- 
toxic shock, may follow operations or manipulative 
procedures in surgical or urological patients. Such 
bacteriaemia (usually caused by Escherichia coli, 
Klebsiella or Proteus species) occurs within a few 
hours of operation, In contrast, in our patients with 
bacteroides infections there was a prolonged latent 
period after operation (7 days) during which the 
bacteroides infection was slowly established, often 
while the patient was receiving antibiotics for other 
bacterial infections. 

Gelb and Seligman (1970) noted a fall in the mor- 
tality of bacteroides bacteriaemia from 81 per cent to 33 
per cent following the use of tetracycline and chloram- 
phenicol. In the present series the mortality was 
42 per cent. In the Mayo Clinic series (Wilson et al., 
1972) bacteroides bacteriaemia had a mortality of 
31 per cent and Bodner et al. (1970) reported a 38 per 
cent mortality. In series which included obstetric and 
gynaecological patients the mortality rates were 
lower than those of general surgical cases. 

Although satisfactory antibiotic therapy is impor- 
tant, concurrent surgical drainage of abscesses ts 
essential (Gunn, 1956; Nobles, 1973). 

Ingham et al. (1968) found that all the strains of 
Bacteroides that they tested were resistant to strepto- 
mycin and the aminoglycosides but fully sensitive to 
tetracyclines, chloramphenicol, erythromycin and the 
lincomycins. Tracy et al. (1972) indicated the effec- 
tiveness of the lincomycins in the treatment of 
bacteroides infections and Garrod (1972) suggested 
that clindamycin should be preferred to lincomycin 
as it is more readily absorbed and is more active. 
This view is confirmed by Kislak (1972). If, however, 
oral therapy is not possible lincomycin will be 


required as there is at present no readily available 
parenteral preparation of clindamycin. š 

The cephalosporins, ampicillin and the amino- 
glycosides are the most commonly prescribed anti- 
biotics for Gram-negative infections. Perhaps their 
frequent use has contributed to the increased incidence 
of bacteroides as a significant infection. In addition, 
the sulphonamides and the aminoglycosides are often 
used preoperatively to prepareethe bowel for major 
surgery. Their ineffectiveness against the genus, 
Bacteroides, the most common commensal of the 
colon, would suggest a reappraisal of their use in 
prophylaxis. 
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Life-threatening haemorrhage in Crohn's disease 


H. N. O. SUNKWA-MILLS* 


SUMMARY 

An unusual presentation of Crohm s disease is reported. 
Massive rectal haemorrhage threatening the life of the 
patient resulted in emergency right hemicolectomy. 
No further bleeding has since occurred. 


PERHAPS the first mention of what is now known as 
Crohn's disease or regional enteritis was that of 
William Saunders in a paper read at the Royal College 
of Physicians in 1806. It was not until 1932 that Crohn 
et al. published their description of this condition. 
The specific histological appearances were detailed by 
Hadfield in 1939. 

Crohn's disease is not a rare condition and its 
symptomatology is now well established. In spite of 
this, isolated cases of unusual presentation, Le. 
massive rectal haemorrhage, have been encountered. 
Massive rectal haemorrhage alone can present the 
attending clinician with many problems. There are 
only a few cases of massive rectal haemorrhage due to 
Crohn's disease reported in the literature (Fallis, 
1941, | case; Norcross and Cattell, 1944, | case; 
Freedman, 1952, | case; Brown, 1957, | case; 
Goldberg and Frable, 1963, 2 cases; Sparberg and 
Kirsner, 1966, | case). 


Case report 

On 19 November, 1971, a 15-year-old white male was admitted 
as an emergency to the Queen Elizabeth H Hospital. He had 
previously been quite well apart from an 18-month history of 
intermittent ‘cramp-like’ abdominal pains. Three days prior 
to admission he had passed one dark loose motion, the following 
day he had passed three further dark loose motions and on the 


' day prior to admission he had passed several loose motions, 


all dark, but on these occasions there had been frank red blood 
mixed with the stools. There was nothing significant in. the 
patient's past medical history. 

Examination revealed a well-nourished young man weighing 
95 kg. He looked pale, but was not in obvious pain. His tongue 
was dry and he was afebrile. His pulse rate was !lO/minute 
and bounding and his blood pressue was 180/80. There was 
some vague tenderness in the epigastrium. No mass was 
palpated. 

Investigations revealed the following: haemoglobin 6:8 g/100 
ml, packed cell volume 22 per cent, mean corpuscular haemo- 
globin concentration 31 per cent and platelets adequate. A 
blood film showed anisocytosis and polychromasia. The 
electrolytes were within normal limits, the blood urea was 
33 mg/100 ml while liver function tests, serum enzymes, 
prothrombin time and clotting time were all normal. Chest and 
plain abdominal X-rays showed no abnormality. 

Provisional diagnoses of haemorrhage from 
diverticulum and Crohn's disease were made. 

Within 24 hours 9 units of whole blood were transfused. 
Despite. this, the patient continued to have massive rectal 
haemorrhage. Although his pulse rate hovered around 110- 
120/minute and diis blood pressure was 130/80, it was decided 
to proceed with laparotomy. 

Cfohn's disease of the last 30 cm of the terminal ileum with 
two 4-cm skip lesions above this were found at lapagotomyv. 


Meckel's 


Right hemicolectomy was performed, Postoperativeiy | uni 
of blood was transfused. 

After operation the haemoglobin was 12:3 g/100 mi, packed 
cell volume 45 per cent, and the electrolytes and blood ures 
were normal. 

Progress was uneventful and the patient was discharged 
home on the fourteenth day. Since then he has been reviewed 
twice. He has remained well and there has been no further 
haemorrhage and ‘abdominal cramps’. 

The report of the pathology was as follows. Macroscopicaily, 
the specimen consists of terminal ileum, icm in length. 
together with caecum and ascending colon, measuring 22:0 cm 
in length. The terminal ileum from the region of the ileocaeca! 
valve shows marked thickening of the wall with narrowing of 
the lumen and ulceration of the mucosa for a distance of 14 cm. 
where there is a skip area of 4 cm in length and another small 
constricted area measuring 1-0 cm in length. The remainder of 
the terminal ileum appears normal; 2-5 cm from the ieocaecal 
valve there is an ulcer measuring 3:0 cm in diameter, with the 
appearance of the structure in the base suggesting s smal 
arteriole. Lymph nodes in the mesentery are markedly eniarged. 

Microscopically, sections show normai appearances at tne 
proximal line of resection and an essentially norma! appear- 
ance at the skip area. Sections of the proximal and distal lesions 
in the ileum show surface acute inflammatory exudate with 
areas of mucosal ulceration, marked fibrosis and oedema of the 
submucosa; lymphoid hyperplasia and a moderate chronic non- 
specific inflammatory cellular infiltrate are present in ihe 
muscle layers with a similar considerably more dense infiltrate 
in the serosa. Occasional ill-defined epithelioid foci are present 
in the submucosa. Sections of the lymph nodes show large 
numbers of well-defined epithelioid foc: with occasional 
Langhans's giant cells. The appearances are those of Crohn's 
disease. 


Comment 

Although the symptomatology of regional enteritis is 
well established, occasionally massive rectal haemor- 
rhage which may threaten the life of the patient is the 
first symptom. Most textbooks fail to mention this 
presentation. The aim of this paper is to stress the 
importance of this symptomatology and to remind 
clinicians to consider regional enteritis in the differ- 
ential diagnosis of massive rectal haemorrhage. 
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Diverticulitis and ulcerative colitis 


T. BATES AND V. KAMINSKY* 


SUMMARY 

The association of diverticulitis and acute ulcerative 
volitis is uncommon but carries a high mortality. Four 
cases are described with diverticular disease who 
developed fulminating ulcerative colitis. The double 
diagnasis was not initially recognized in any of these 
cases and in 2 the diagnosis of ulcerative colitis was 
only made at laparotomy. 

Three of the 4 patients died following surgical 
treatment and the difficulties of their diagnosis and 
management are discussed. It is suggested that sigmoido- 
scopic examination before emergency bowel surgery 
is important. 


CoLLins (1960a) first pointed out the poor prognosis 
of acute diverticulitis associated with acute ulcerative 
colitis. In 1961 he reported 16 cases, of which 12 
died. Beranbaum et al. (1965) reported the radiological 
features of the combined conditions in 4 patients. 
However, Jalan et al. (1970), in a series of 399 patients 
with ulcerative colitis, did not encounter this associa- 
tion. They did, however, find colonic diverticula in 
25 per cent of patients with ulcerative colitis over the 
age of 60. It is now accepted that ulcerative colitis ts 
more common in this age group than was previously 
thought (Evans and Acheson, 1965), 


Case reports 
Case 1: J. B., à 67-year-old woman, presented in September, 
1971, with a I-year history of diarrhoea, passing four stools a 
day with blood and slime. On examination the sigmoid colon 
was palpable and tender. Sigmoidoscopy showed that the 
rectal mucosa was virtually normal, and a barium enema 
examination showed marked sigmoid diverticular disease. 
There were a few diverticula of the transverse colon but the 
rest of the colon was normal. The patient was treated conserva- 
tively with some improvement until April, 1972, when she was 
admitted as an emergency with abdominal pain and distension 
and increased rectal bleeding. A plain X-ray of the abdomen 
showed a dilated proximal colon, and she was thought to have 
a large bowel obstruction due to sigmoid diverticular disease. 
She continued to deteriorate during the next 48 hours and a 
laparotomy was therefore carried out. 

There was an acutely inflamed sigmoid diverticular mass 
and an acute toxic dilatation of the proximal colon. The 
bowel was perforated on manipulation, and the mucosa 
showed changes of acute ulcerative colitis with pseudopolypi 
(Fig. 1). A total colectomy and ileostomy were therefore 
carried out. The area of acute diverticulitis was also resected, 
but in view of the patient's poor condition the rectal stump 
was brought out as a mucous fistula. Histology confirmed an 
acute ulcerative colitis, with most severe changes in the 
transverse and descending colon. There were also changes of 
acute on chronic diverticulitis in the sigmoid colon with a 
paracolic abscess. Mucosal changes of ulcerative colitis were 
demonstrated within a diverticulum. Sigmoidoscopy had not 
been repeated after the onset of severe symptoms but the 
mucosal changes of ulcerative colitis were seen to extend into 
the rectal stump at operation. 

Postoperatively the patient initially made a good recovery, 
buf subsequently she developed multiple abdominal abscesses 
and fistulae and died 7 weeks postoperatively. 
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Fig. 1. Case |. Paracolic abscess in the sigmoid colon 
due to acute diverticulitis (B). The mucosa also show 
changes of acute ulcerative colitis (A). 





2. Acute toxic dilatation of the transserse colon 


Fig. 2. Case 2. 
and caecum shown on a plain abdominal \-ray 
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Fig. 3. Case 3. Barium enema film taken in January, 1972, 
showing sigmoid diverticular disease only, before the onset 
of fulminating ulcerative colitis. 





Fig. 4. Case 4. Section of the sigmoid colon shows mucosal 
changes of ulcerative colitis within a diverticulum. 


Case 2: L. P., a 59-year-old man, presented in August, 1971, 
with a 6-week history of bloody diarrhoea and pain in the left 
iliac fossa. He gave a history of an episode of diarrhoea 
without bleeding 10 years previously. On examination there 
was a tender mass in the left iliac fossa and sigmoidoscopy 
showed a hyperaemic ulcerated mucosa, biopsy of which con- 
firmed acute ulcerative colitis. A clinical diagnosis of carcinoma 
of the sigmoid colon in the presence of ulcerative colitis was 
made and an urgent barium enema examination was arranged. 

However, 6 days later the patient was admitted with gross 
abdominal distension and signs of peritonitis. A plain X-ray 
(Fig. 2) showed a grossly dilated caecum and transverse colon 
as well as some gas under the diaphragm. Immediate laparo- 
torgy was carried. out. which revealed a purulent peritonitis 
with free gas. There was an inflammatory mass in the sigmoid 
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colon and a ruptured paracolic abscess. There was acute toxic 
dilatation of the proximal colon but no free perforation was 
demonstrated. Total colectomy and ileostomy were carried 
out and the diverticular mass was excised. The rectal stump 
was brought out through the lower end of the wound as a 
mucous fistula. The specimen showed gross ulceration df the 
mucosa with pseudopolvpi which were most marked in the 
transverse colon. In the sigmoid colon, however, which showed 
gross diverticular disease with muscular hypertrophy, the 
mucosa was intact though inflamed. There were several 
paracolic abscesses. The mucosa of the caecum and ascending 
colon was normal although this part of the colon was involved 
in the general dilatation, s 

Postoperatively the patients condition improved but he 
required drainage of a left subhepatic abscess. He was dis- 
charged after 6 weeks and remains well. The rectal stump still 
showed marked inflammatory changes on sigmoidoscopy | 
year after colectomy. 


Case 3: E.S., a 70-year-old woman, presented in January, 
1972, with a 6-month history of rectal bleeding and loose 
motions. On examination there was a tender mass tn the left 
iliac fossa but sigmoidoscopy was normal to 22 cm. A barium 
enema examination (Fig. 3) showed marked diverticular 
disease but the colon was otherwise normal. 

In view of the persistent rectal bleeding it was decided to 
carry out a sigmoid resection to exclude a possible coincidental 
curcinoma. 

By the time of admission in March, 1972, the patient's 
symptoms were much worse and she was passing ten stools 
a day. A laparotomy was carried out and the presence of 
sigmoid diverticular disease was confirmed. However, she was 
also found to have marked injection of the rest of the colon 
suggestive of ulcerative colitis. Sigmoidoscopy was therefore 
carried out at the time of laparotomy and showed the appear- 
ance of acute ulcerative colitis. This diagnosis was subsequently 
confirmed on biopsy. It was felt that neither local resection 
of the sigmoid colon nor total colectomy was indicated at this 
time and the abdomen was therefore closed. 

Postoperatively the patient developed acute toxic dilatation 
of the colon which initially responded to ACTH. The abdo- 
minal wound subsequently separated and was resutured. Her 
condition gradually deteriorated and 6 weeks after the original 
laparotomy a total colectomy and ileostomy were carried out. 
The rectal stump was brought out as a mucous fistula. 
Examination of the specimen confirmed acute ulcerative colitis 
with pseudopolypi involving the proximal colon, but although 
the mucosa of the sigmoid colon was inflamed it was intact. 
There was acute diverticulitis of the sigmoid with a paracolic 
abscess. Postoperatively the patients condition improved 
considerably, but she then suffered a cerebrovascular accident 
and died 2 weeks after total colectomy. 


Case 4: L. H., a 72-year-old man, presented in September, 
1972, with a 2-month history of abdominal pain and bloody 
diarrhoea up to 14 times a day. In 1964 he had been seen at 
another hospital with similar but less severe symptoms. A 
barium enema examination at that time had been reported as 
showing numerous sigmoid diverticula only. It had been noted 
on sigmoidoscopy that the mucosa bled easily but no biopsy 
had been taken. From that time he had had several exacerba- 
tions of symptoms which had been treated as sigmoid diverti- 
cular disease. 

Examination revealed tenderness in the left iliac fossa, and 
sigmoidoscopy showed changes of acute ulcerative colitis 
which were confirmed on biopsy. A further barium enema 
examination showed total involvement of the colon by ulcera- 
live colitis with marked sigmoid diverticular disease. In view 
of the long history of bloody diarrhoea and the recent rapid 
deterioration it was decided to carry Out an urgent panprocto- 
colectomy. At operation the transverse colon was moderately 
dilated and injected, and the sigmoid was grossly thickened 
but there was no evidence of acute diverticulitis. Histology 
contirmed total involvement of the colon and rectum with 
moderately severe ulcerative colitis. The mucosal changes 
were found to extend within diverticula (Fig. 4g but there was 
no peridiverticular inflammation. . 

Postoperatively the patient initially made a good recovery, 
but a week later he developed generalized peritonstis secondary 


to an abscess alongside the ileostomy. Peritoneal lavage and 
drainage were carried out but the pauent died 3 weeks later 
with multiple intraperitoneal abscesses. 


Discussion 

All the cases described here had fulminating ulcerative 
colitis associated with long-standing sigmoid diverti- 
cular disease. Two of the patients had previously 
had symptoms from radiologically demonstrated 
diverticular disease With normal findings on sig- 
«moidoscopy. However, in the other 2 it is probable 
that the dual pathology had been present for some 
time. In 3 of the cases there was acute diverticulitis 
with a paracolic abscess and acute toxic dilatation 
of the proximal colon. Collins (1961) found that in 
only 1 of his 16 cases had there been a history of 
ulcerative colitis until it developed at the same time 
as acute diverticulitis. In 2 of the present cases the 
mucosal changes of ulcerative colitis were demon- 
strated within diverticula (Fig. 4) but there was no 
peridiverticular inflammation. Whether or not this 
process was the cause of the paracolic abscess in the 
first 3 cases is doubtful. 

Beranbaum et al. (1965) found that the inflam- 
matory changes of ulcerative colitis extended into 
several diverticula in one of their surgical specimens 
and they suggested that this might result in acute 
diverticulitis. However, Jalan et al. (1970) studied 6 
surgical specimens with ulcerative colitis and diver- 
ticula and found that the mucosal inflammation 
stopped at the neck of the diverticulum and was slight 
or absent within it. None of their cases had acute 
diverticulitis. 

It has been reported that 30 per cent of the popula- 
tion over the age of 60 without bowel symptoms have 
radiological evidence of colonic diverticula (Manousos 
et al., 1967). Similarly Jalan et al. (1970) found that 
25 per cent of patients in this age group with ulcerative 
colitis had colonic diverticula, although some were 
not shown radiologically. 

It seems likely that patients in this older age group 
with ulcerative colitis will have coincidental diverticula 
with the same frequency as those without colitis. If 
acute diverticulitis arose by the inflammatory process 
of ulcerative colitis within a diverticulum, as suggested 
by Beranbaum et al. (1965), one would expect the 
combination of the two acute conditions to be more 
common. 

Beranbaum et al. (1965) described radiological 
changes of ulcerative colitis within colonic diverticula, 
but also showed that the inflammatory changes 
around the neck of a diverticulum may prevent 
barium from entering and obscure the dual pathology. 
Jalan et al. (1970) also noted that in some of their 
cases colonic diverticula were not shown radiologically. 
On the other hand, the radiological changes of acute 
ulcerative colitis may be missed because of obvious 
sigmoid diverticular disease. Beranbaum et al. (1965) 
pointed out that normal findings on sigmoidoscopy 
should exclude a diagnosis of ulcerative colitis, but 
as 2 of our c&ses show this may develop subsequently. 
Sigmoidoscopy should be repeated if there is a 
definite change in the clinical picture. If this had been 
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done in Cases |] and 3 the diagnosis of acute ulcerative 
colitis would have been made preoperatively. Had the 
colitis not been recognized at operation by the external 
appearance of the bowel, an inappropriate segmental 
resection or proximal colostomy for the known 
diverticular disease might have been carried out. 
Both Collins (1960a) and Beranbaum et al. (1965) 
pointed out the difficulty of recognizing the association 


of the two conditions and this experience is borne ou 
by the present cases. In only | case was the dual 
pathology recognized preoperatively. 

There was a palpable mass in the left diac fossa in 
3 cases. In 2 this was known to be a diverticular mass 
but the presence of acute ulcerative colitis was not 
suspected. In Case 2 the mass was thought to be a 
carcinoma since the patient was known to have 
ulcerative colitis. 

A further case of acute toxic dilatation of the colon 
proximal to sigmoid diverticular disease has recently 
been seen in this hospital. This was in an elderly 
woman who died after emergency colectomy. There 
was severe ulceration of the transverse colon and 
splenic flexure but the mucosa of the distal colon and 
rectum was normal at post-mortem. No vascular 
occlusion was demonstrated but histological examina- 
tion revealed ischaemic colitis (Marston et al, 1966). 
Ischaemic colitis must be considered when there is 
segmental colitis in the older age group. The splenic 
flexure is the most frequent site but the rectum is 
occasionally involved (Kilpatrick et al, 1968), Careful 
histological review of the cases described here showed 
specific features of ulcerative colitis in all 4 and no 
evidence of ischaemic colitis or Crohn's disease was 
found. 

Faecal stasis in the right side of the colon is well 
recognized in distal colitis (Lennard-Jones et ai, 
1962). In 2 of their cases there was subacute obstruc- 
tion due to the severity of the left-sided colitis, but the 
mucosa of the proximal colon was unaffected by the 
dilatation and stasis. However, in our cases the most 
severe changes of colitis were in the transverse colon 
and it is possible that the partial mechanical obstruc- 
tion caused by acute sigmoid diverticulitis may have 
precipitated acute toxic dilatation. of the proximal 
colon. 

Both acute toxic dilatation of the colon and acute 
diverticulitis carry a high mortality. Goligher (E9657) 
reported a 21 per cent mortality in 89 cases with 
fulminating ulcerative colitis, and Brooke and 
Sampson (1964) reported a 30 per cent mortality in 
31 cases with acute toxic dilatation of the colon. 
Muir (1966) found the mortality of acute diverticulitis 
with abscess formation to be 18 per cent, which rose 
to 37 per cent in patients with purulent peritonitis. 
Both Muir (1966) and Dawson et al. (1965) showed 
that the mortality doubled in the over-60 age groun. 
In contrast. Collins (1960b) found an operative 
mortality of only 45 per cent in a series of 450 
patients with acute diverticulitis. These patients had à 
much higher average age than his 16 patients wih 
associated ulcerative colitis and acute diverticulitis 
(Collins, 1961). Only | of these patients was over the 
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age of 46, and there was a mortality of 63 per cent. 
Three of the 4 patients reported here died but their 
ages ranged from 59 to 72. 

Collins found that 9 out of II patients who had 
multi-staged operations died, whereas there was only 
| death in the 5 patients who had a panprocto- 
colectomy. The rectal stump was only removed in I of 
the present patients, but a panproctocolectomy and 
ileostomy would appear to be the treatment of choice 
if the patient's condition permits. 

There was rapid deterioration in these 4 cases with 
fulminating ulcerative colitis, but had this dangerous 
association with acute diverticulitis been recognized 
more appropriate management might have reduced 
the mortality. 
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G-DAY-those first vital 24 hours in serious 
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Protection of the facial nerve in radical neck 


dissection 


R. T. RAMSDEN AND A. G. D. MARAN* 


SUMMARY 

Measurements made on cadavers showed that the facial 
nerve is usually less than a centimetre from the 
classic line of transection used in a radical neck 
dissection. The use of the transverse process of Cl as a 
landmark is presented as a reliable method of avoiding 
a facial nerve paralysis in the operation. 


A RARE but distressing complication of radical neck 
dissection is facial nerve paralysis. While weakness or 
paralysis of the mandibular branch is well documented, 
an extensive review of the literature has failed to 
reveal any reference to paralysis of the main trunk of 
the nerve. It has, however, been the experience of 
surgeons who do a considerable number of radical 
neck dissections that it is possible to damage the 
facial nerve. Considering the facts that a full radical 
neck dissection extends to the base of the skull and 
that the posterior belly of the digastric muscle is 
either removed or retracted it is surprising that facial 
nerve paralysis is not more common, 

It is the purpose of this paper to draw attention to 
the close proximity of the facial nerve to the field of 
a radical neck dissection and to suggest a method of 
avoiding it by using anatomical landmarks. 


Table I: DISTANCES MEASURED 
Distance of 
transverse process 
below projected 
line between 
mastoid tip and 


Distance of nerve 
below projected 
line between 
mastoid tip and 


Depth from 
surface of 
sternomastoid 
to plane of 


Case nerve angle of mandible angle of mandible 
no. (mm) (mm) (mm) 
i 16 8 8 
2 15 8 8 
3 16 10 12 
4 18 8 15 
S 16 7 Ü 
6 18 12 -= 2 
7 20 9 7 
8 16 10 0 
9 19 10 0 
10 15 6 8 
11 I5 18 =f 
2 19 6 8 
13 18 8 8 
i4 16 7 3 
15 21 8 9 
16 14 8 0 
17 19 7 4 
18 19 6 7 
i I 

8 


Materials and methods 

Measurements were made relating the facial nerve, 
the transverse process of Cl and the surface of the 
sternomastoid to a line joining the mastoid tip ta the 
angle of the jaw. Ten cadavers (20 nerves) were 
studied. Dividers were used to make the measurements 
and they were recorded to the nearest millimetre. 

The facial nerve was found by following the (raga: 
cartilage medially till the sharp tip was found. Th 
nerve lies 1 cm inferior and medial to the ir 
pointer (McCabe and Work, 1967). The transyve 
process of Cl is in the same sagittal plane as the 
nerve, 

The line from the tip of the mastoid to the angle of 
the mandible was measured and then projected 
medially to the plane of the transverse process and 
facial nerve. The distance between these two planes 
was measured and to this value was added a further 
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between the surface of the sternomastoid CA) at ihe jev 
a line joining the mastoid tip to the angle of the mandibie 


Y uit. 





The angle between the surface of the sternomastoid and the 
transverse process is 19° and between the surface of the 
sternomastoid and the facial nerve 25 . 
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Fig. 2. The shaded area represents the triangle formed by 
the mastoid tip, the angle of the mandible and the transverse 
process and it is the suggested plane of transection at 

this point in a radical neck dissection. 


10 mm to give the depth of the nerve from the surface 
of the sternomastoid. 

The distances from the lowest point of the nerve to 
this projected line and from the tip of the transverse 
process to this same projected line were measured. 


Results 

These are shown in Table I. While the depth of the 
facial nerve from the surface of the sternomastoid 
remained remarkably constant, the relationship of the 
nerve and the transverse process to the projected 
mastoid/angle of mandible line was very variable as 
can be seen from the standard deviations. In all cases, 
however, the facial nerve was above the line between 
the mastoid and the angle of the mandible and in all 
but 2 cases the transverse process of Cl was at or 
below the line. In the 2 cases where the transverse 
process was above the line the facial nerve was much 
further above the line than usual (nos 6 and 11). 

Fig. | shows the angular relationship between the 
nerve (N), the transverse process (T) and the surface 
of the sternomastoid (A) when cutting through the 
sternomastoid and the tail of the parotid in the plane 


of the line joining the angle of the mandible to the 
mastoid process (A^). The nerve is safe if the knife can 
be held accurately in this plane, but if it is angled 
upwards to 25" then the nerve is likely, tọ be 
transected. 


Discussion 

The standard teaching given to trainee surgeons 
learning a radical neck dissecéion is to use a straight 
line between the angle of the mandible and the tip of 
the mastoid as part of the upper limit of the dissection. 
It is little realized that the facial nerve usually lies less 
than a centimetre above this line in the deepest parts 
of the division. There is no danger if the cut through 
the sternomastoid and the tail of the parotid is made 
with the knife held at right angles, but if it is angled 
25" upwards—and this is easy to do when cutting 
through such soft tissue which tends to ooze-—then 
the facial nerve may be cut. 

A safe way of avoiding this is to use the transverse 
process of Cl as an additional landmark. If, when 
cutting between the mastoid and the mandible, a 
finger is placed on the transverse process of Cl and 
the cut angled down towards the finger, then the nerve 
is absolutely safe. Furthermore, it gives the inexperi- 
enced a useful added landmark when dealing with a 
difficult area. The shaded triangle in Fig. 2 shows the 
plane of the cut. The mean distance of the transverse 
process from the nerve is 14-5 mm (range 7-23 mm). 
This is still a small margin of safety but it should be 
enough to avoid a tragic complication. It has been 
pointed out that transection of the facial nerve is a 
very rare complication, but when the distances involved 
are considered then it is surprising that it does not 
happen more often. 
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The doubtful place of the raised heel in patients 


with intermittent claudication of the leg 
DEMETRIOS CHAVATZAS AND CRAWFORD W. JAMIESON* 


SUMMARY 

Thirty legs in 24 patients with intermittent claudication 
in the calf secondary to atherosclerosis have been 
studied. All the patients walked on a treadmill with 
and without their heel raised. The evaluation of the 
response of each patient to the exercise was achieved by 
subjective and objective means, including the severity 
of pain, walking time and distance to onset of pain, 
walking time and distance to pain tolerance and post- 
exercise ankle systolic blood pressure response using 
the percutaneous ultrasound Doppler. The results 
indicate, contrary to those of the limited available 
literature, that the raised heel deserves no serious 
place in the treatment of intermittent claudication. 


RAISING the heel of a patient's shoe has long been 
included in the list of conservative measures advo- 
cated for the relief of the symptoms of intermittent 
claudication. This recommendation is based on the 
concept that the work of the foot flexors is lessened. 
No objective evidence has been published to support 
this hypothesis and this simple study was designed to 
test its value. 


Materials and methods 

Thirty legs in claudicant patients were studied. The 
patients were males and females, 46-74 years old, 
with intermittent claudication in the leg secondary 
to atherosclerosis. The level of the lesion was deter- 
mined by arteriography in all the patients studied. 
The majority of them had disease predominantly in 
the superficial femoral artery, but other levels of the 
arterial tree were also affected. Each patient walked 
on a horizontal treadmill three to four times with and 
without the heel raised. The speed of the machine was 
constant for all the tests of the same patient. A wooden 
heel 4 cm high and weighing 370 g was fixed to the 
patient's shoe heels by screws on either side and an 
elastic strap over the dorsum of the foot (Fig. 1). This 
wooden heel was used by all the patients prior to the 
exercise for training and by some of them after 
exercise for a few days’ practice before the tests were 
repeated. In all the tests both shoe heels were raised 
by the same amount to avoid an uneven gait. 

The evaluation of the response of each patient to 
the exercise was achieved by subjective and objective 
means. The patients were questioned about the effects 
of the raised heel on the amount of pain experienced, 
walking time in relation to onset of pain and pain 
tolerance and finally their interest in continuing to 
use the raisefl heel. 

The resting ankle systolic blood pressure and post- 
exercise ankle systolic blood pressure were recorded 


in mm Hg using a sphvgmomonometer cull 
percutaneous ultrasound Doppler (Parks Mod 
as described by Rushmer et al. (1967) 


Results 

The amount of pain experienced during walki 
or without the heel raised was the same. The 
time and distance in relation to the onset of pain 
slightly longer in 3 legs and significantly. longe: 
in 2 legs during walking with the heel raise: 
remaining 25 legs showed no improvement, ani 
these patients walked a shorter distance. The v 
time and distance in relation to pain toleran 
longer than the walking time and distance in re 
to onset of pain in all the patients studied. The pa 


themselves found no difference in walking will 


without the heel raised, but they were prepar 


wear shoes with the heels raised if they were 
mended. 

No noticeable difference in the drop ol 
exercise ankle systolic blood pressure was obse 
in any patient studied with or without the hee! ra 
The return of the ankle systolic blood pressure t 
pre-exercise level was noticeably faster in 3 leg 
walking with the heel raised. The remaining 
showed no noticeable difference. Fig. 2 shows 
fall of the ankle systolic blood pressure di 


the exercise with and without the heel raised 
gradual return to the pre-exercise level i 
the patients. 


Fig. 1. The raised hee! 
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Fig. 2. Changes in the ankle systolic blood pressure during 
and after the exercise. 


Walking on the treadmill had to be discontinued in 
7 patients before they reached the limit of pain 
tolerance because of tiredness, dyspnoea and giddi- 
ness. These symptoms were particularly striking 
during walking with the heel raised. 


Discussion 

Learmonth and Slessor (1952) first recommended the 
use of raised heels but did not give any information 
concerning the number of legs studied or the method 
used to assess its value. 

Honet et al. (1968) used an ankle iron to immobilize 
the ankle joint. Despite their good documentation and 
presentation of objective evidence of improvement in 
some patients, their overall results are not con- 
vincing. They admitted the many disadvantages of the 


leg iron heel such as impaired cosmetic appearance, 
fixed ankles, added weight and accentuation of other 
limiting symptoms, such as tiredness, dyspnoea and 
giddiness, which were not previously significant. 
Our results permit us to doubt seriously thé place 
of simple heel raising in the treatment of intermittent 
claudication, Out of 30 legs studied, 23 showed no 
improvement at all with the heel raised, 2 became 
worse, 3 showed very slight improvement and only 2 
showed noticeable improvement. This neglible benefit. 
together with the above-mentioned disadvantages and 
complications which may arise make the value of heel 
raising in the treatment of claudicant patients very 
uncertain. u 
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Péróperative evaluation of the viability of 


ischaemic colon in primates 


A. R. MOOSSA, D. B. SKINNER, C. K. ZARINS 


AND B. A. RHODES* 


SUMMARY 

An experimental model of ischaemic colitis was 
produced in 14 rhesus monkeys by complete vascular 
occlusion to the splenic flexure for periods varying 


from 4 to 85 hours. Clinical assessment of bowel 


viability following revascularization was inaccurate in 
10 monkeys. Reactive hyperaemia was quantitatively 
measured using """technetium-tagged albumin micro- 
spheres and this correlated well with autopsy findings 

a marked hyperaemic response suggested a transient 
absent 
hyperaemic response predicted the development of 
strictures or gangrene of the colon segment. A clinical 
trial is currently being organized to assess the viability 
of ischaemic bowel at laparotomy, 


MARSTON’S clinical classification (Marston et al., 
1966) of ischaemic colitis into transient, stricturing 
and gangrenous forms is not useful for predicting the 
eventual course of a segment of ischaemic colon 
found at laparotomy. A one-stage resection and 
anastomosis procedure is potentially hazardous since 
the extent of infarction is uncertain and the suture 
line may lie in an ischaemic area. In this experiment 
the degree of damage caused to the colon by ischaemia 
to the splenic flexure of rhesus monkeys was quanti- 
tatively assessed using """Tc albumin microspheres to 
measure the reactive hyperaemia following revas- 
cularization. The end result of ischaemic colitis was 
thus predicted and was compared with autopsy 


‘findings. 


Materials and methods 

Fourteen rhesus monkeys, each weighing 3-5-5 kg, 
were anaesthetized with subcutaneous phencyclidine 
hydrochloride (0:5 mg/kg body weight). The splenic 
flexure of the colon was mobilized at laparotomy in 
each case and a segment of colon, varying from 5 to 
7 cm in length, was selected and its vascular pedicle 
occluded with one or two bulldog clamps. The 
intramural collateral blood supply was also occluded 
by rubber bands which were stretched and wrapped 
tightly around the bowel wall at both ends of the 
segment (Fig. 1). The colon was returned to the 
peritoneal cavity which was temporarily closed with 
towel clips. 

Femoral arterial cut-down was performed and a 
retrograde polythene catheter was passed into the 
abdominal aorta until its tip was at the level of the 
diaphragm. Eh monkey received penicillin intra- 
museularly and 150-300 ml of Hartmann's solution 
intravenously«during the experiment. . 


Following 4-8:5 hours of ischaemia the colon : 
re-exposed and the vascular occlusion 
Three minutes later 3-4 mCi of "Tc albumin micro 
spheres 15-30 u in diameter (3M Company, Nuclear 
Products Division, St Paul, Minnesota) were injecte 
into the upper abdominal aorta via the retrograde 
catheter. The revascularized segment was fir 
assessed macroscopically using the usual criteria 
return of pulsations, colour and peristalsis: the bowe 
was classified clinically as viable, non-viable ow 
uncertain in each case. 

The loop of colon was pulled vertically out of 
abdomen and counts were made at the following sites 
using the base of a 1-9-cm sodium iodide crystal wit! 
spectrometer and printer: (1) the injured segmenti 
(2) the normal proximal colon, (3) the normal dista 
colon, (4) the distal transitional zone the 
elastic band had been placed) and (5) the proxima 
transitional zone (where the elastic band had bee: 
placed), 

Background counts were taken and corrected foi 
The relative counts per minute of the injured segmen: 
and of each transitional zone compared with the 


release«d 


the 


(where 





Fig. 1. Method of producing segmental! colonic ischaer 
at the splenic flexure. 
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Fig. 2. Monkey M120. a, After 4 hours’ ischaemia, clinical diagnosis viable. b. Scan after revascularization. 


[he colon was normal at 7 weeks. 


C 


Fig. 3. Monkey LIIS (splenic Hexure of colon). a, After 
4:25 hours’ ischaemia, clinical diagnosis viability uncertain. 
If Scan after revascularization. c, Colon stricture 

and obstruction after 7 weeks. 
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normal areas were computed for each monkey. The 
revascularized segment and adjacent normal colon 
were placed on a 2-mm lead plate to shield back-’ 
ground radioactivity and a rectilinear scan was taken 
using a 12:5-cm Picker Magna Scanner (Figs. 2, 3a, b, 
4a, b). 

The colon was returned to the abdominal cavity 
which was closed with stainless steel wire. The 
monkeys were allowed to recover without any further 
supportive therapy. Autopsies were performed on the 
animals that died, and 7-8 weeks later the survivors 
were given another intra-aortic injection of 2-4 mCi 
of """Tc albumin microspheres before being sacrificed. 
After death the abdomen was explored and radio- 
graphs and rectilinear scans of the excised colon were 
taken. 


Results 

Visual assessment of bowel viability proved unreliable 
in 10 of the 14 monkeys (Table I). Figs. 2a, 3a and 4a 
show how difficult it was to recognize the severity of 
ischaemic injury. All the monkeys pa$ed blood and 
mucus per rectum from 12-48 hours following the 
expemment. The amount of bleeding *was variable 





but was most pronounced in the monkevs with 
marked reactive hyperaemia. 


The ratio of the counts over an ischaemic area of 


bowel (injured segment, distal junction or proximal 
Junction) compared with the average count over the 
normal bowel was taken as a measure of reactive 
hyperaemia. A ratio greater than one indicated 
hyperaemia; the higher the ratio, the more pro- 
nounced was the response. 

Two monkeys died 3-4 days following the experi- 
ment with gangrene of the splenic flexure and faecal 
peritonitis. The count ratios, i.c. the relative perfusion, 
in all three areas were very low in both monkeys, 
namely 0-05, 0, 0:57 and 0:06, 0-02, 0-6. Another 
monkey (count ratios 0-09, 0:57, 1:46) produced an 
external faecal fistula on the fifth day and was still 
pouring faeces via the anterior abdominal wall 7 

- weeks later. Post-mortem examination demonstrated 
that there was also an internal fistula with the small 
bowel. 

Four monkeys had complete resolution from their 
ischaemic episode and they all had increased radio- 
activity uptake over the injured segment and both 
junctions. The remaining 7 monkeys showed varying 
degrees of colonic stricture and obstruction with or 
without local perforations, abscess and internal 
fistula formation (Figs, 3c, 4c). This could have been 
predicted 7 weeks earlier since at least one of the 
three areas of ischaemic injury had been under- 
perfused. The radioactive scan at 7 weeks showed 
increased radioactivity uptake where there was 
bowel overlap due to adhesions or where there was 
active ulceration in a stricture and fistula. 


, Discussion 

“Ischaemic colitis has not been previously produced 
in primates. fn general, monkeys with a 4-hour 

“occlusion had a greater probability of complete 
recovery thar those with an 8:5-hour occlusione The 


Ischaemic colon in primates 


C 


Fig. 4. Monkey M124. a. After 8 hours’ ischaemia 
clinical diagnosis viable. b, Scan after revascularization 
Note the ‘cold’ distal junction. c, End result after 

8 weeks’ obstruction, localized abscess and à fistula 
with the small bowel. 


correlation was not exact since other factors such ; 

the length of colon involved and the bacteria present 
in its lumen probably influenced the outcome. Thes 
studies support the concept that rectal bleeding ii 
ischaemic colitis occurs during the 'hyperaemic phase 
of the condition. 

Since clinical manifestations have been unreliablc 
in assessing the severity of bowel ischaemia, electro 
myography and the presence of peristalsis have bee: 
employed to predict small bowel viability (Schamaun 
1967). Peristalsis is infrequent in the normal colon 
and was not noted in the injured colon segments o 
our 14 monkeys. 

Reactive hyperaemia in cardiac muscle following 
coronary artery occlusion has been demonstrate 
to be a good index of myocardial viability (Matthews 
et al.. 1971). The hyperaemia of revascularized smal 
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Table I: CLINICAL ASSESSMENT AND RELATIVE COUNTS OVER THE INJURED SEGMENT, DISTAL JUNCTION 
AND PROXIMAL JUNCTION COMPARED WITH NORMAL BOWEL ° 


Clinical assessment Relative counts 


Duration of of injured segment Injured Distal Proximal e >” 
Monkey ischaemia (hr) after revascularization segment junction junction End result after 7-8 months 
L124 8 00 Not viable 0 05 0 0-57 Died at 3-4 days. Colon perforation 
L004 8-00 Not viable 0 06 0 02 0-6 and faecal peritonitis 
M119 8 25 Uncertain 0-09 0:57 1 46 External faecal and internal fistula. 
Localiaed abscess 
M4I 8-50 Viable 0:40 0-95 1-22 Internal fistula. Localized abscess. 
Stricture ° 
L118 425 Uncertain 0-48 0-25 0:35 Fistula into localized abscess. 
Obstruction 
M123 4-50 Viable 0-82. 0:66 0 32 Internal fistula. Localized abscess. 
Stricture > - 
M124 8:00 Viable 1:70 0-36 1:98 Internal fistula. Localized abscess. 
Obstruction 
M86 8:00 Uncertain 015 0:43 1:59 Obstruction. Stricture with active 
ulceration 
L148 4 00 Not viable 0 36 3 55 2°80 
L005 6°50 Viable 0:52 1:25 1:56 Obstruction and stricture 
M85 4-00 Not viable 1:55 3-42 3:32 Adhesions. Normal colon 
M116 7:75 Not viable 1:83 1:09 2:07 Minimal adhesions. Normal colon 
L149 4:25 Uncertain 2 18 152 2-00 Normal colon 
M120 4:00 Viable 2:54 Not performed 


intestine has been measured by surface temperature 
recordings (Bussemaker and Lindeman, 1972) or by 
scan (Zarins et al., 1973) and shown to correlate with 
viability. Our studies demonstrated quantitatively 
that an ischaemic colon segment which exhibited a 
marked hyperaemic response would manifest a 
transient form of ischaemic colitis with complete 
resolution. If there were a diminished or absent 
hyperaemic response the animals developed strictures 
or gangrene of the colon. 

The use of ** Tc albumin microspheres to assess the 
microcirculation of the bowel is simple and effective. 
These microspheres are manufactured on a large 
scale for use in lung perfusion studies and are readily 
available in most medical institutions. They can be 
easily injected into the upper abdominal aorta at 
laparotomy and a portable detector with a columnated 
probe is currently being evaluated for use in the 
operating room. It is hoped that unnecessary or 
excessive bowel resection in cases of ischaemic colitis, 
mesenteric arterial occlusion and volvulus neonatorum 


will be avoided. ‘Second look’ laparotomy at 24 or 
48 hours would thus become unnecessary. 
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Primary idiopathic omental torsion: 
a report of 2 cases 


A. J. M. BRODRIBB* 


. 
IDIOPATHIC omental torsion often presents as a freely, often with several discrete processes witi 
surgical emergency with symptoms and signs typical narrow pedicles which can twist independently. Once 
of acute appendicitis. This is illustrated by the the torsion has started the distended veins are though! 


following 2 cases. to encourage further twisting around the more rign 
v . E 

arterial axis (Payr. 1906). Usually only a part of the 

Case reports omentum is involved. It may be heavily infiltrated 


Case |: A 34-year old-man was admitted to hospital with a with fat or of a relatively firmer consistency (Manze 
4-day history of abdominal pain. Initially the pain had been and Simoes. 1964). 
central and intermittent but for 24 hours it had been constant a re | 
and had moved to the right iliac fossa. It was aggravated by Ihe condition is rare and affects all age group 
movement and coughing. Bowel habit was normal. He had not including children but most commonly occurs i 
had nausea and he had not vomited. but had become anorexic middle-aged men (Corner and Pincher, 1905). | 
for 24 hours and had developed frequency of micturition. — should be distinguished from secondary torsion du 
Three weeks previously he had had à similar attack of - 
central abdominal pain which had lasted 24 hours only. He to hernias, adhesions, inflammation, cysts or tumours 
was otherwise fit and had had no previous operations. There It usually. presents with a short history of constan 
was no history of trauma. right-sided abdominal pain and signs of localize 

On examination the patient was apyrexial but flushed and — peritoneal irritation in the right lower quadra 
with oral fetor. He was not overweight. The pulse rate was " 
100 minute. There was marked tenderness over the right lower 
quadrant of the abdomen. maximal 2:5 cm above McBurnes's 
point, with guarding but no palpable mass. [here were no 
hernias and rectal examination was normal. The white blood 
count was 9800/mm* with normal differential. Urinalysis was 
normal. 

At laparotomy through a grid iron incision bloodstained 
fluid was found in the peritoneal cavity. Indurated omentum 

was palpated in the right hy pochondrium and drawn out of the 
wound. A 10-cm length of the right inferior border of the 
greater omentum was infarcted due to torsion (Fig. 1) through 
eight complete turns. The connective tissue binding together 
the fat lobules in the omentum was noted to be relatively 
scanty and lax. The appendix and other abdominal contents 
were normal. The damaged omentum was excised and appendi- 
cectomy was performed. The patient made an uneventful 
recovery. 


Case 2: A 68-year-old man was admitted to hospital with a 
14-hour history of constant severe abdominal pain to the right 
of the umbilicus which was worse both on movement and Fig. 1. Case 
coughing and increasing in severity. He had neither nausea nor 
anorexia. There was a past history of angina and chronic 
bronchitis. myocardial infarction $ years previously and à 
duodenal ulcer 30 years previously. 

On examination the patient was distressed and in pain but 
apyrexial. He was not obese. The pulse rate was 72 minute 
There was leges over the tah side of the abdomen, 
maximal 2-5 cm above McBurney’s point. with guarding. There 
were no hernias. The white count was 7600 mm". Urinalysis, 
serum amylase and abdominal X-rays were normal. 

A diagnosis of appendicitis was made and laparotomy was 
carried out through a grid iron incision. The right side of the 
great omentum was found to be infarcted with three complete 
rotations of the vascular pedicle (Fig. 2). The infarcted 
omentum was died and appendicectomy carried out. The 
patient made an uneventful postoperative recovery. 





Il. The resected omentum 





Discussion 

The mechanism causing primary unipolar torsion of 
the greater omentum is unknown. |t may be precipi- Fig. 2. Case 2. The omentum has been brought ou! o 
tated by severe exercise, sudden movement or trauma wound prior to resection (em scale) 

(McWhortere 1928). It nearly always occurs on the u 
right side where the omentum is longer and hangs * Royal Berkshire Hospital. Reading, Berkshire 





MS 


* p 
oe 


A. J. M. Brodribb 


There may be a past history of similar. less severe 
pain (Morris, 1932). The present cases did not vomit. 
were apyrexial and the site of the maxima! tenderness 
was somewhat higher in the abdomen than is typical 
of appendicitis. Both had normal white blood counts. 
None of these features is sufficiently characteristic to 
distinguish the condition from appendicitis pre- 
operatively (Morris, 1932). They do, however, present 
a slightly atypical pattern of features for appendicitis. 
A mobile mass in the right side of the abdomen is 
often felt, but was not present in either of the present 
cases. This sign may be helpful diagnostically when a 
case presents with a short history, as it is unusual for 
an appendix mass to develop within the first 24 hours 
(Cowell, 1925). 

The cases described illustrate the point that if 
laparotomy is carried out by a grid iron incision it 
should be centred over the point of maximum 
tenderness. In both cases the infarcted omentum was 
found to lie considerably higher in the right hypo- 
chondrium, just within reach of the exploring finger. 
If an incision is made lower than the point of maximal 
tenderness or if routine exploration when a normal 
appendix is found does not include palpation of the 
omentum as well as inspection of the small intestine 
and pelvic viscera the condition can easily be missed 
(Mainzer and Simoes, 1964; Spitz et al.. 1970). 
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Traumatic pneumocephalus 


MICHAEL BRIGGS* 


SUMMARY 

: * LJ ` - » ‘ 
The presentation and management of 33 patients with 
fwaumatic pneumocephalus have been analysed and 


two main groups recognized. The first consisted of 


12 patients who developed an intracerebral aerocele. 
the onset of which was delayed for up to 52 days 


from the time of injury. These patients presented with 


signs of raised intracranial pressure which required 
urgent surgical treatment. 

The intracranial air in the second group was situated 
in the subdural or subarachnoid spaces and was usually 
visible on the first X-ray taken after injury. Adequate 
early prophylactic antibiotic treatment against menin- 


gitis was of great importance to these patients, who did 


not all require surgical intervention. 


IN the past confusion has often arisen over the several 
terms used to describe air inside the cranium: 'intra- 
cranial aerocele', pneumatocele capitis’ and ‘pneumo- 
cephalus’ have been used synonymously by different 
authors. For the purpose of this publication the words 
‘intracranial aerocele’ and ‘pneumocephalus’ will be 
used according to their dictionary definitions, an 
aerocele being “a tumour formed by air filling an 
adventitious pouch’, and pneumocephalus being ‘air 
within the cranial cavity’ (Dorland, 1965). 

The intriguing occurrence of air inside the cranial 
cavity has received considerable attention in the 
medical literature; indeed, according to Morley and 
Hetherington (1957), “hardly a year has passed without 
at least one report appearing in the medical press, 
since Luckett, in 1913, first described the roentgeno- 
logic appearance of air in the ventricle of the brain 
following fracture of the skull’. 

Dandy (1926) reported 3 new cases and collected 25 
others from the literature. Rand (1930) reviewed the 
past literature and presented 8 new cases, A compre- 
hensive review of the literature on this subject was 
later made by Jelsma and More (1954), covering 
papers from that by Chiari (1884), which described 
the post-mortem demonstration of an aerocele in the 
frontal lobe, to the 4 cases reported in their own 
article. Morley and Hetherington (1957) described 25 
cases of intracranial air occurring in 65 patients with 
cerebrospinal rhinorrhoea. More recently, Gotham 
et al. (1965) discussed 14 patients with cerebrospinal 
rhinorrhoea, 2 of whom had developed hydrocephalus. 
Markham (1967), in his review of the literature on 
pneumocephalus, found reference to only 284 cases 
between 1884 and 1967. Two points which arise from 
the majority. of these publications are that the occur- 
rence of air in the cranium following trauma is rare 
and that theeair is seldom visible on X-rays taken 
immediately after the trauma. One of the purposes of 
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this paper is to show that in the gaan of this 
unit neither of these statements is correc | 
proposed to demonstrate the clinical “diffe erences 
which exist between intracranial aerocele and other 
forms of pneumocephalus and to discuss their 
therapeutic implications. The cases to be analysed are 
all examples of traumatic pneumocephalus, those 
resulting from erosion by tumour or the presence of 
gas-forming organisms have been excluded. 


Materials 


In the 10 years between 1960 and 1970, 15 425 patients 


with head injury were admitted to the Accident 
Service of the Radcliffe Infirmarv; of these, 33 had 


radiological evidence of intracranial air. an 
of just under 0-2 per cent. This compares with an 
overall incidence of 0-5 per cent for extradural 
haematoma in the same unit. Neither of these series 
is unselected, as patients were transferred to this 
hospital because of the presence of these lesions, but 
as the degree of selection is probably much the same 
for both conditions their incidence may reasonably 
be compared. 

The 33 cases can be divided into two 
according to the site of the air (Table 1). 
consisting of 12 cases in which the air was mainiy 
intracerebral, and group 2, 21 cases where it 
extracerebral. It is the type of case in group | which 
has received so much attention in the literature and 


incidence 
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group | 


Werks 


which is the true aerocele. Those in group 2 can be 
subdivided according to whether the air was in the 


subdural or subarachnoid spaces or in the ventricle, 
but for practical purposes all these cases can be 
considered together as one group. 


Presentation 

Group | 

In common with the majority of cases previously 
reported all 12 patients had sustained traurna to the 
frontal or facial region. This association i 


ha: S Pees 


Table 1: SITE OF THE MAJOR VOLUME OF AIR 


Site of air Nio. of cases 


Group 1: Intracerebral Js 
Group H: Subdural 7 
Subarachnoid Ha 
Ventricular K 

Total 33 
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Fig. 1. Right frontal aerocele ‘pointing to^ the ethmoid roof 


fable H: TIME OF ONSET OF FIRST RHINORRHOEA 


Time after 


injury (d) Group | Group 2 
7 4 I5 
7-14 3 
I4 1 


Table HI: DURATION OF CEREBROSPINAL FLUID 
RHINORRHOEA 


Duration(d) Group | Group 2 
7 1 8 
7-28 5 7 
^R ^ 


Four patients in group 2 and all the patients in group | under- 
went surgical repair. 


noted by many observers (Rand, 1930; Cairns. 1937: 
Robertson, 1956). Seven of the 12 had. in addition. 
evidence of severe brain injury, the length of post- 
traumatic amnesia ranging from 5 days to 3 months. 
Of the remaining 5 cases, 2 were not concussed and 
3 had a post-traumatic amnesia of a few minutes 
only. No patient in this group 


admission. 

The clinical progress of these patients differed in 
detail but showed marked similarity. All except 2 
developed cerebrospinal rhinorrhoea, which persisted 
until the time of operation. The interval between 
injury and the onset of rhinorrhoea varied between 
4 days and 5 weeks (Tables I, II). 

All showed some evidence of recovery from the 
initial trauma after which there was a slow deteriora- 
tign, with access in the neurological signs. In 5 cases 
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had evidence of 
intracranial air on the X-rays taken at the time of 


the onset of the deterioration coincided with the onset 
of the rhinorrhoea. At the time of admission «or 
transfer to this service all had some evidence of raised 
intracranial pressure, usually with signs of locajized 
cerebral hemisphere disturbance. Plain X-rays of the 
skull at this time provided the diagnosis. The following 
case is illustrative. 


Case report . 

J. F.. a 58-year-old man. was admitted to his local hospiti 
with mild concussion and a linear fracture of his left frontal 
bone following a road traffic accident. He made a good 
recovery and was discharged home after | week. While at home 
he remained well apart from some slight frontal headache and 


* 
mild postconcussional symptoms. Twelve days after the 


accident he developed cerebrospinal rhinorrhoea: 9 days later 
his headache became more severe and was associated with a 
progressive confusion and disorientation. On the day before 
his admission to this hospital he started to vomit and was 
incontinent of urine and faeces. 

On examination he was drowsy but could be roused easily 
and appeared to be completely mute. He had no papilloedema 
but had severe limitation of conjugate upward movements of 
the eyes and bilateral extensor plantar responses. Skull X-rays 
revealed a large aerocele in the right frontal lobe pointing 
down to its site of origin—the ethmoid roof (Fig. 1). At opera- 
tion the brain was found to be adherent to the floor of the 
anterior fossa over the right ethmoid region, where the fistula 
was situated. The defect was repaired with a piece of temporalis 
fascia. 

Postoperatively, the patient had an uneventful course and 
was discharged home after 13 days. He was able to return to 
work as a foundry man 2 weeks later. and in the subsequent 
5 years he suffered no long-term ill-effects from his injury. 


Group 2 

The 21 cases in this group consist of 12 in which the 
air was in the subarachnoid space, 7 with subdural air 
(Fig. 2) and 2 in which the initial skull X-ray revealed 
à spontaneous air ventriculogram. The most striking 
difference between this group and group | is the 
interval between the injury and the detection of the 
pneumocephalus; in all but 2 cases the air was 
visible on the first X-rays taken after the accident. 
This ts in contrast to the findings of Jelsma and More 
(1954), who stated that a pneumocephalus (? meaning 
aerocele) is seldom, if ever, visible immediately after 
injury. Comparison of Tables IV and V, however. will 
show that while in 19 cases X-ray evidence of pneumo- 
cephalus was present on the admission films it was not 
noticed by the admitting medical officer in 8 of these. 
On one occasion the air was not recognized until 44 
days later, and then only retrospectively when the 
patient was referred to this unit for treatment of 
chronic refractory meningitis. 

Fifteen. of the patients in this group de eloped 
cerebrospinal rhinorrhoea, all within 7 days of the 
injury and 12 within the first 24 hours. This persisted 
for less than | week in 7 cases before resolving spon- 
taneously and for 7-28 davs in the remainder. 

In common with patients in group l a high propor- 
tion of those in group 2 suffered frontal injuries (17 
out of 21), fractures of the facial bones being also 
present in 10 cases. 

The severity of the associated brain jury showed 
wide variation. Two patients had no evidence. of 
concussion, in 8 the post-traumatic amnesia was less 
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Traumatic pneumocephatus 





Fig. 2. An obvious example of subdural pneumocephalus. a. Anteroposterior view. b, Lateral view 


Table IV: INTERVAL BETWEEN INJURY AND DETECTION OF 


Site of air No. of cuses 














AIR 


Interval (d) between injury and detection of air 








Intracerebral 12 15 11 $2 15 ^8 11 T 10 45 ię 
Subarachnoid Fu | 14 2 0 | ü 0 0 44 

Subdural 7 | | 0 0 () 4 j 

Intraventricular 2 Ü Ü 

than 24 hours and in the remaining |] the post- Table V: DELAY IN RECOGNITION OF AIR 


traumatic amnesia ranged from 2 days to 10 weeks, 
| patient dying from the effects of the injury 30 days 
after admission. 


Treatment 


. Group | 


a 


The presence of an aerocele acting as a space- 
occupying lesion required urgent surgical treatment 
for the relief of raised intracranial pressure in all 12 
patients. In addition, repair of the fistula was necessary. 
Whilst awaiting operation these patients were 
nursed in the supine position and discouraged from 
blowing their noses to prevent any increase in the 
size of the aerocele (Bromberg, 1928), Those not 
already receiving antibiotics were given penicillin and 
sulphadiazine as a prophylaxis against their develop- 


ing meningitis. Sulphadiazine is still used because of 


the facility and speed with which it reaches therapeutic 
levels against pneumococci and streptococci in the 
cerebrospinal fluid in patients with non-inflamed 
meninges (Garrod and O'Grady, 1971). 

Special investigations: A clue to the site of the fistula 
Was given on most occasions by the shape of the aero- 
cele, this being that of a pear with its stalk pointing 
towards the pgint of entry of the air (Figs. 1, 3). On 
8 occasions frontal tomograms and Johnson's views 
(Johnson and Dutt, 1947) were used to obtain more 


Interval (d) between presence 


Site of air recognition of ai 





Subarachnoid 0 3 00 44 0 O O 








Subdural i 4 O0 O0 0 0 p 
Intraventricular 0 0 
accurate localization. No other special investiga 


tions were performed preoperatively 
Operation: The primary surgical 
cases was frontal craniotomy and intradura! explora 
tion of the anterior cranial fossa. In all cases the 
fistula was found. Where there 
confirmation was obtained by 


procedure 


was some 


blowing al 


the nasal cavity into the cranial fossa which hac 
previously been filled with Ringer's solution | 
bubbles were then seen emerging from the fistul; 


(Ommaya et al., 1968). The dural defect having bee: 
located it was then patched with either temporali 
fascia or fascia lata, depending on its size 


One patient had contracted meningitis by the 
of his transfer and it was thought advisable to trea 
this before craniotomy was undertaken. In orde 
relieve the intracranial pressure meanwhile 
aerocele was tapped through a frontal burr hole 
Subsequent treatment was the same as for the othe 
|] cases, ^ 
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Fig. 3. 'Pear-shaped' intracerebral aerocele. 











woup (yr) 


Fig. 4. Length of follow-up of the present series. 


Results: Long-term results in these patients depends 
on the severity of the associated brain injury rather 
than the presence of the aerocele. From the treatment 
of this complication the results have been good. 
Eleven cases had no reaccumulation of air or recur- 
rence of the cerebrospinal rhinorrhoea. The remaining 
patient developed a cerebrospinal fluid leak 2 weeks 
after his first operation, and X-rays revealed a reaccu- 
mulation of air in the subdural space. At re-explora- 
tion the fascial graft was found to have sloughed. A 
further repair was successfully carried out. The 
length of the follow-up of the patients in this group 
ranges from 6 months to 5 years (Fig. 4). 

Group 2 

Whilst in group ! the intracranial air is of primarv 
importance in that it is acting as a space-occupying 
lesion, in group 2 the air itself offers no danger to life 
but is important as a warning of the possible ingress 
of pathogenic organisms into the cranial cavity. 
Treatment, therefore, is initially prophylactic against 
the development of meningitis. Immediately the air 
was recognized prophylactic treatment was com- 
menced, consisting of sulphadiazine, 2g stat. and 
l*e 4-hourly, with penicillin, | mega-unit 6-hourly. 
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Prophylaxis appears to have been inadequate if either 
the drug dosage was less than this or more than 
12 hours had elapsed between the injury and start of 
treatment. Table VI summarizes the 
meningitis in these circumstances. Ten patients were 
treated adequately and none of these developed 
meningitis. Prophylaxis was inadequate for one or 
other of the reasons given above on 8 occasions and 
3 of these patients became fnfected. Three patients 
received no prophylaxis and all 3 developed meningitis. 
Although these numbers are small they cannot be 
ignored. 

In all cases the pneumocephalus resolved spon- 
taneously within 14 days (Table VII). 
Operation: Surgical treatment to repair the dural 
defect was undertaken only when there was persistence 
of cerebrospinal rhinorrhoea or if the patient had 
suffered from an attack of meningitis, and was carried 
out in 6 of the 21 patients. Indication for surgery was 
present in 3 other cases: one refused to give his 
consent for operation, one died from broncho- 
pneumonia 6 weeks after injury, and the third, a man 
without cerebrospinal rhinorrhoea, remained mori- 
bund for 10 weeks from chronic meningitis, which was 
resistant to all treatment, before dying from broncho- 
pneumonia, 
Results; The results of surgery have been satisfactory 


in all 6 cases, there having been no recurrence of 


cerebrospinal fluid leak or meningitis during a 
follow-up period of from 6 months to 6 years (Fig. 4). 
Of the 15 patients who were not operated upon, 2 
who died have been mentioned earlier, and an 
87-year-old man died 6 days after the accident from 
his multiple injuries. The remaining 12 have been 
followed up for periods of up to 4 vears and no cases 
of recurrent cerebrospinal fluid leak or meningitis 
have been reported. 


Discussion 

Thirty-three cases of traumatic pneumocephalus have 
been described and it can be seen that for practical 
purposes these can be divided into two groups. First 
there are those with a small amount of air in the 
subdural or subarachnoid spaces which is usually 
present from the time of injury, and, secondly, those 
with a large collection of air in the brain substance, 


lable Vl: INCIDENCE OF MENINGITIS 
Cases of 
Prophylaxis No. of cases meningitis 
Adequate 10 () 
Inadequate 8 3 
None 3 3 


Table Vil: DURATION OF PNEUMOCEPHALUS IN 


GROUP 2 
Duration: 
Site of air 74d 7 a d 
Subdural E e 
Subarachnoid ^ 6 * 
Intraventricular 2 > 
. * 
. * 


incidence of 


. 


the development of which may be delayed for several 
weeks after injury. It is likely that the mechanisms of 
air entry differ in these two groups. The traditional 
explanagon (Rizzoli et al.. 1954) of the development 
of an intracerebral aerocele is perhaps only partly 
correct. It is that the bony and dural defect resulting 
from trauma is initially plugged by brain tissue. 
which in time undergoes colliquative necrosis, allow- 


ing the egress of cerebr@spinal fluid and the ingress of 


air, the air being forced in when the pressure in the 
nasal sinuses is raised by acts such as sneezing and 
nose blowing. Indeed 2 patients in group | described 
the sensation as ‘something spraying the inside of 
their head’ whenever they blew their nose. However, 
it seems likely that in addition to air being forced in 
it is also sucked in through the fistula by the negative 
intracranial pressure which may occur when the head 
is elevated, as may be observed to happen when the 
ventricle is cannulated with. the head in the erecti 
position (Potter, 1971). For this reason patients with 
cerebrospinal rhinorrhoea have been nursed in the 
supine position and enjoined to avoid, as far as 
possible, any act likely to raise the pressure in the 
paranasal air sinuses (Bromberg, 1928). 

It would seem reasonable to evoke suction as 
the aetiological mechanism in group 2 also. The 
mechanism postulated is that at the moment of impact 
the bony cranium is distorted so as to exert pressure 
on its contents; in the presence of a suitably situated 
fracture cerebrospinal fluid would be forced out and 
air sucked in when the skull returns to its normal 
shape. As the brain in the area of the fracture would 
not be necrotic the air would remain in the subarach- 
noid or subdural spaces. On the 2 occasions when 


air was seen in the lateral ventricle within | hour of 


injury it had presumably travelled in the subarachnoid 
space, through the foramina of Magendie and 
Luschka into the ventricular system. 

Publications on the subject of pneumocephalus 
have dealt almost exclusively with the group | type 


_ of case. It is these patients who tend to find their was 


to neurosurgical units, either because they are 
thought to be suffering from a chronic subdural 
haematoma or because the true diagnosis has been 
made following X-ray of the skull. Indeed, 8 of the 
|2 patients in this series were transferred to the 
Radcliffe Infirmary from surrounding hospitals. 
There has been little argument concerning the prin- 
ciples of management of these patients since Dandy 
described the dural repair in 1926. 

However, patients of group 2 type are more likely 
to be seen in a non-specialized hospital at the time 
when drug treatment should be started if meningitis 
is to be prevented. Reference to Fig. 4 will reveal the 
effect of delaying or omitting such treatment. The 
presence of a few bubbles of air in the subarachnoid 
(Fig. 5) or subdural (Fig. 6) space was overlooked at 
the time of the admission of half the patients in this 
series. presumably because this diagnosis had not been 
considered. 

THe association between traumatic pneumocephalus 


e, ` à * ; 
and fractures of the frontal and facial bones should 
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Traumatic pneumocephalus 





Fig. 85. ^ small bubble of air in the subarachnoid space 





Fig. 6. ^ less obvious frontal subdural pneumocephali 


lead to the careful scrutiny of the X-rays of patient 


with these injuries for evidence of air in the 


Suh 


arachnoid or subdural spaces, particular attentioy 


being paid to the region of the chiasmatk 


LIH 


interpeduncular cisterns. Given adequate proph: laci 
therapy within 12 hours of injury these patient 
should be spared the complication of post-traumati 


meningitis. 


With regard to the treatment of the patients 
group 2 with a cerebrospinal fistula in addition to th 
hose 


pneumocephalus, the practice in this series ha 
to operate on those with persistent rhinorrhoca 


w 


ma 


to treat conservatively those in whom the leak cease 


spontaneously within a few days. The debate 
whether all should undergo craniotomy (Calvert 
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Cairns, 1942: Adson and Uihlein, 1949: Lewin. 196i 
Raaf. 1967: Schneider. 1969) will not be entered inu 


at this time. It is by no means certain that al 
require craniotomy. but it must be stresseg 
adequate conservative treatment includes the 
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phylactic use of penicillin and sulphadiazine for th 


duration of the cerebrospinal fluid leak 
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eyelessneedled sutures, Jimmy... — 
didntcountthecost. ^X 1 





Counting the cost. 


How do you tell an eight year old witt 
a hole in the heart that eyeless needled 
sutures are a luxury. Efficiency in use, like 
surgical skill, just doesn’t fall within the 
boundaries of double entry book-keeping 
The difference in eyeless or eyed needles 
cannot really be costed. 





MINIMAL TRAUMA 

ETHICON swaged needle draws a single 
strand suture through tissue easily. No dull or 
broken needles, no frayed or torn sutures and 
no large eye or double strand to pull through 
friable tissue. 





SUPER SMOOTH PASSAGE 


ETHICON super-smooth needles pass 
easily, with minimal resistance through the 
toughest tissue. You get a sharp new needle 
every time. 
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here are certain undisputed facts. 


With ETHICON* eyeless needled sutures, you can count 
1 getting a new sharp needle every time. 

You wont be wasting the valuable time required by skilled 
'rsonnel for the preparation of an eyed needle from one 
eration to another. You'll have less risk of needle breakage 
‘fraying and torn sutures. 

These are advantages which are hard to put in straight 
iancial terms. 


ETHICON eyeless needled sutures in arterial and 
irdiovascular surgery — save time...reduce inventory 
. minimise trauma. 


ETHICON ROUND BODIED NEEDLES 


Eyeless needled sutures at their mos! 
successful. The round profile swaged to a 
single strand of suture permits the finest wor! 
in delicate tissue with the minimum of tissu 
damage. 





ETHICON TAPERCUT * NEEDLES 

A unique blending of the penetration 
qualities of a cutting point with a round bodie 
needle. The minute cutting point is smaller in 
diameter than the body of the needle which. 
maximises penetration through tough prostheses 
or calcified tissue whilst retaining the non 
traumatic qualities of round bodied designs 





Theperfectneedlematched -7 
tothe perfect suture. 


Choose trom & tried and tested sterile packs. Absorbable and non- 
suture materials, each designed for absorbable, materials made to the 
specific surgical tasks, each securely most exacting standards, assuring 
swaged to a needle of your choice. you of dependability you can count 

ETHICON eyeless needled on, case after case, day after day. 
sutures are supplied in easy to use year alter year. 
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“me use of Dexon and plain catgut in circumcision 


G. L. MOUZAS AND PETER POMPA* 


SUMMARY 

Published clinical literature on the handling properties 
and qualities of Dexon (polyglycolic acid) suture 
material is reviewed. Of 68 patients (aged 3 months to 
56 vedrs) requiring circumcision, 37 were sutured with 
Dexon and 31 with plain catgut. There was ne tissue 
reaction to Dexon in 36 patients (97:3 per cent) nor 
did any infection develop. but there was delay in absorp- 
rion. Only 7 patients (22-5 per cent) sewn up with catgut 
were free from tissue reaction. and infection occurred 
in 8 of these patients, Catgui was absorbed more 
quickly, Dexon sutures had disappeared by the twenty- 
first dav in 19 patients (31:3 per cent) and catgut had 
disappeared in the same time in 19 patients (63-3 per 
cent). In 5 of 12 patients photographed postoperatively 
there was a knobbly-looking foreskin at 19-27 days, 
This was associated with Dexon in 4 patients and was 
probably due to unabsorbed suture material, The rela- 
tive lack of tissue reaction to Dexon in comparison 
with catgut supports the findings of other clinicians. 
A way of tying Dexon and slipping the knot into place 
(like catgut) ts also described. 


DEXON is an absorbable braided suture material syn- 
thesized from. polyglycolic acid. For centuries catgut 
has been the only absorbable suture material avail- 
able to surgeons. It has, therefore, achieved wide 
acceptance despite the fact that it falls short of the 
ideal. Dexon, the first synthetic absorbable suture, 
has been designed to reproduce the more desirable 
qualities of catgut whilst eliminating many of the 
drawbacks. 

The handling properties of Dexon have been said 
to resemble those of linen thread (Anscombe et al., 
1970), silk (Bonnar, 1972) and cotton suture material 
(Long and Derrick, 1972). Dexon is thinner than 
catgut of equivalent strength and it feels firmer, soft- 
ening shghtly in contact with water or tissue fluids 
(Anscombe et al., 1970). It is extremely strong and 
easy to handle, does not fray and does not become 
slippery when moist (Morgan, 1969), Dexon has been 
found to be more pliable than chromic suture, it frays 
less and is easier to tie (Long and Derrick, 1972). 

The surgeon must become accustomed to the new 
material, for, being stronger and thinner than catgut, 
undue tension can cause the suture to cut through soft 
tissues or through the operator's glove (Anscombe 
et al.. 1970). 

When used in the gastro-intestinal tract the suture 
handles well and passes easily through the tissues 
without tugging (Miln et al. 1972). The important 
advantage of polyglycolic acid is that it produces 
no'tissue reaction (Anscombe et al, 1970), The 
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inflammatory reaction at the site of silk sutures which 
have been removed (from the skin) contrasts ith 
the virtual absence of reaction around Dexon sutures 
still /n situ (Bonnar, 1972). 

The present comparative study (Dexon versus plain 
catgut) was designed to evaluate Dexon sutures in 
circumcision. 


Materials and methods 

Sixty-eight patients requiring circumcision entered the 
study. Half were sutured with Dexon and hall with 
catgut. The suture materials used were as follows: 

Il. Dexon (Davis & Geck) 2:0 or 3/0 gauge materia! 
on 18-mm 3th circle atraumatic tapered cutting 
needles. 

2. Plain catgut (Ethicon) 
16-mm cutting needles. 

After operation the site was protected with either 
tulle gras or a dry dressing soaked in tinct. benzoin co. 

2atients were reviewed at the following periods: 
2-3 days, 5-10 days and 21-28 days and the «oum 
were assessed on a numerical scale as follows: 

Q = Nil tissue reaction. 

| = Oedema. 

2 = Oedema-+ erythema. 

3 = Oedema + erythema + pus. 

Whether sutures were present or not was also recorded 
at each review. If infection was present a swab was 
sent for culture of pathogens and antibiotic sensiti- 
vities. Other treatment, if any, was also noted. Patients 
were also photographed for objective evidence of 
tissue reaction or infection Gf present}. Other data 
recorded included the patient's name, age and sur- 
geon's comments. Data were recorded from each 
patient on a specially designed individual record sheet. 
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Results 

The presence or absence of tissue reaction (oedema 
or erythema) in relation to the suture material and 
the periods of review is given in Table 7. There was 
no tissue reaction at any review period in 36 (97-3 per 
cent) of the 37 patients sewn up with Dexon. Only 7? 
(22:5 per cent) of the 31 patients sewn up with catgut 
had no tissue reaction on review. 

The life of the suture materials m sie in terms of 
the periods of review is given in Table H. Sutures had 
disappeared by the twenty-first day in 19 (51:3 per 
cent) of the 37 patients sewn up with Dexen and in 
19 (63:3 per cent) of the 30 patients sewn up with 
catgut. 

* North Middlesex Hospital, London. 
Present address of G. L. Mouzas: Accident and bmergency 


Department, West Hill Hospital. Dartford. Kent. & 
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Fig. 1. Cause 17. No reaction. Sutured with Dexon. Photo- 


grapned after 12 davs. 
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Fig. 2. Case 18. No reaction to Dexon. Photographed after 
22 days. 








lable I: TISSUE REACTION IN. RELATION 
SUTURE MATERIAL 


IO THe 


Review period (d) 


Suture material 
2: 5-10 




















3 21-28 Dexon Catgut 
i6 7 
O 0 2 
O Oo ü 9 
O | 2 
O O 0 4 
O Ü | 
o O I 0 2 
O O- E O 0 2 
O-I O- I O 0 | 
O I O ü | 
Total +7 3] 





, Nil tissue reaction, O, Oedema. E, Erythema. 


Table H: LIFE OF SUTURE MATERIALS IV SITI 


Time of assessment (d) Suture material 














2-3 5-10 |4 21 28 Dexon Catgut 
() 2 
16* 3 
I9 19 
2 5 
0 I 
Total 37 30+ 





. Sutures present. — , Sutures absent. 
* Two sutures were removed from | patient on twenty-first day. 
t Ohe case was not recorded, 
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Fig. 3. Case 27. No reaction to Dexon. Photographed after 


22 dats, 





Fig. 4. Case 32. Knobbly-looking skin. Sutured with Dexon. 
Photographed after 37 davs. 


Table HI: TYPE OF SUTURE MATERIAL AND NUMBER 
OF INFECTIONS IN RELATION TO AGE 


Total no. 











Age group of patients Dexon Catgut Infection* 
3 mth-2 yr I8 16 2 ü 
2-4 vr $2 10 22 4 
$-7 vr 11 4 7 4 
8-56 vr 7 7 Ü 0 
Total 68 37 31 8 


* Associated with catgut only, 


The data were analysed in terms of age groups, 
occurrence of infection, suture materials and suture 
life and are presented in Table IH. Dexon was used 
in all 7 patients in the 8-56 years age group and in 
16 of the 18 patients in the 3 months to 2 years age 
group. No infection occurred in these groups. Infec- 
tion developed in 8 patients sutured with catgut in 
the age groups 2-4 and 5-7 years. The wounds of 5 
patients were mildly infected and swabs were taken 
for culture of pathogens and antibiotic sensitivities. 
One of these wounds was infected on the third post- 
operative day, The pathogens which were isolated 
from this wound (Staphylococcus aureus) were sensi- 
tive to penicillin. The infection resolved on systemic 
penicillin therapy. Another wound wag mildly in- 
fected at 3 weeks. No pathogens were isolated apd 


the infection resolved without treatment. Cultures of 
. . 





Fig. 7. Case 40. Reaction 
after 19 days. 


Fig. 5. Case 33. No reaction to Dexon. Photographed at 
20 days. 





Fig. 6. Case 
22 days. 


Photographed after 20 days. 


Table IV: INTERPRETATION OF PHOTOGRAPHS IN RELATION 
TIME AFTER OPERATION AND TISSUE REACTION 


to catgut infection 


TO PATIENT'S AGE, SUTURE 





Photoegra ) 


Fig. 8. Case 45. Scaley glans penis sutured with Dexo 


Other comme! 





Case Age Suture Photographic Postoperative Knobbly 
no. (vr) material material das Ocdema Erythema foreskin 
17 5/12 D BW (Fig. 1) 12 (+) 

I8 16/12 D BW (Fig. 2) 22 

21 5/12 D BW (Fig. 3) 22 (+) 

32 4 D BW (Fig. 4) 37 (-) 

33 2 D BW (Fig. 5) 20 

38 22/12 D C (Fig. 6) 22 

40 5 CG BW (Fig. 7) I9 

45 5 D BW (Fig. 8) 20 

54 7/12 D C (Fig. 9) 27 

56 2 CG C (Fig. 10) 22 (4) 








D, Dexon. CG, Catgut. BW, Black and white. C, Colour. | , Present. (+ ), Present (minimal). 








the remaining three wounds were also negative. One 
of the 8 patients had a reaction to catgut. There were 
3 other patients who also reacted to catgut, 2 of whom 
had catgut present at 21 days but absent at 28 days. 
Five patients had their wounds dressed postopera- 
tively with tulle gras and in 63 patients the wounds 
were dressed with a dry dressing soaked in tinct. 
beneoin co. Patients who developed a postoperative 
inféction were all in the latter group. 


to suture material, age and 


Infected alte 


Scalev glan: 


Three patients had minor bleeding afte: 
cision, Two patients had been sutured with Dexon 


Sutures presen 


and | with catgut. All these patients received 
tional sutures of the appropriate materia! 

one patients were photographed in colour 
black and white. In 12 patients the result 

sufficient detail for a visual assessment to be mac 
The presence or absence of tissue reaction in relation 
postoperative 
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presented in Table IV. In 5 of the 12 patients (mostlv Discussion 

aged 2 years or less) there was a knobbly-looking In Table V the results of the present 

loreskin (seen at 19-27 days) which was probably pared with those of Long and Derric 
associated with unabsorbed suture material. This also compared Dexon with chromic s 
condition was associated with Dexon in 4 patients. in 25 patients (aged 3 months to 41 ye; 
Phere were no surface sutures present in any of these side of the foreskin was sewn up with I 
patients. tett side with chromic suture material. O 
developed a superficial infection com 
sides, hence unrelated to the suture mate 
the results of the two trials are not strict! 
Dexon appeared to produce less tissue 
catgut. The relative inertness of Dexon 
supports the findings of earlier publishe 
combe et al., 1970). However. Dexon « 
the tissues for longer than catgut, jud 
review period at 11-21 days (Table V). € 
reported difficulty in tying knots with 
the knot does not slip the first loop must 
ately as the second loop will not run 

knot down to the required site (Willian 
can solve this problem by tying ‘half-hi 


around one strand of the suture. The 





snugged down to the desired position. O 


‘j 9 ive SA lig M noenmnmis *Sh } 0o Occ! a n 
Fig. 9. Ca slightly knobbly foreskin. No ocdema will lock the knot into place (Fig. 11). 


Photographed at 


lable V: COMPARISON OF IHE RESULI 
PRESENT TRIAL WITH THOSE OF LON 
DERRICK (1972) 


Sutures present 


Missi al l-21 di 
Study patents D C ort 
Present series 67 | N 10) 
UN { 
«Xr cent) per eel 
Long and 25 |? ü 
Derrick (68 it) 
(19721 per cent) per cel 


" Catgut in the present series and chromic sul 


in series of Long and Derrick (1972) 
D. Dexon. €, Catwut. CR, Chromic suture mi 





Fig. 10. Cave 56, Oedema and reaction, with knobbl 


foreskin. Photographed at 22 days. 





Fig. 11. Some difficulty has been experienced in tying knots with Dexon. This problem can be solved bv tving 


looped around one strand of the suture. The suture can be snugged down to the desired position. One final thri 
theelock into place. 
E 
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Surgical Research Society 


A meeting of the Surgical Research Society was held in the New Charing Cross Hospital on 
4 and 5 January, 1974, with Professor L. P. Le Quesne (President of the Surgical Research Society) 


in the Chair. The following papers were presented: 


1. Faecal fat excretion after truncal, selective and 
highly selective vagotomy in man 

J. P. EDWARDS, R. B. SMITH and D. JOHNSTON, University 
Department of Surgery, The General Infirmary, Leeds 


Truncal and selective vagotomy with a drainage procedure 
(TV 4-D, SV--D) impair the function of the antral ‘mill’ by 
vagotomizing the antrum and widening its outlet. Highly 
selective vagotomy without a drainage procedure (HSV) 
leaves the antrum innervated and the pylorus intact. TV +D 
and SV+D both increase faecal fat output by 100—200 per 
cent. Does HSV do so also? 

Faecal fat output in a 5-day period was measured in 16 
duodenal ulcer (DU) patients before operation, 11 patients 
after TV--D, 9 patients after SV+D and 12 patients after 
HSV. Patients after vagotomy were in good health more than 
] year after operation. Fat intake was constant (100 g/day). A 
non-absorbable marker was used (PEG). Reproducibility of 
the measurements of fat and of PEG was good (c v. 2 per cent). 

Mean faecal fat outputs (4-1 s.e.) in g/day were. DU, 3:14- 
03; TV+D, 64409; SV+D, 4-94 -04; HSV, 3-6+0 6. The 
four groups of patients were well matched for age, sex and 
weight. 

These results confirm that both T¥V+D and SV+D lead to 
a significant increase in faecal fat output (P<0 01) HSV 
produces little increase. The weight loss and anaemia which 
have been described (Wheldon et al, 1970) after truncal 
vagotomy with a drainage procedure may be less common 
after highly selective vagotomy. 


WHELDON E. J., VENABLES C. W. and JOHNSTON I. D. A. (1970) 
Late metabolic sequelae of vagotomy and gastroenter- 
ostomy Lancet, 1, 437—440. 


2. Acute pancreatitis in the pig—development of a 
model and a controlled trial of glucagon treatment 

M. W. WATERWORTH, G. O. BARBEZAT, ROSEMARY 
HICKMAN and J. TERBLANCHE, Departments of Surgery 
and Medicine (Gastro-intestinal Clinic) University of 
Cape Town, South Africa 


Acute pancreatitis in humans presents problems in treatment, 
diagnosis, evaluation of severity of illness and subsequent 
histological assessment. The available experimental models in 
dogs have defects including non-reproducibility and rapid 
death, which does not simulate the clinical picture. This study 
reports a porcine model which is reproducible and more closely 
resembles the human condition. 

In preliminary studies pigs did not die when subjected to 
procedures which cause lethal pancreatitis in dogs, and hence 
a new technique was evolved. The pancreatic duct was cannu- 
lated through the duodenum under general anaesthesia. 
Durning secretin infusion (I1 g/kg hr?) bile was injected at 
physiological pressures. Macroscopic haemorrhagic pan- 
creatitis was noted immediately in all the animals; 70 per cent 
died 3-5 days later, while the remainder developed complica- 
tions of the disease. Histological changes were similar to those 
seen in human disease and some new histological features 
were noted. 

A controlled trial of glucagon treatment of pancreatitis was 
undertaken ın this pig model. Eighteen hours after induction 
of pancreatitis a constant infusion of glucagon was given to 
15 animals for 24 hours; 15 control animals received saline 
infusion. In the treated group 4 animals died, whereas 11 of 
the controls died. Glucagon improved survival significantly in 
tis acute pancreatitis model in the pig. 
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3. The intracranial volume-pressure response during 
experimental brain compression in primates 

J. D. MILLER and P. J. LEECH, University Department of 
Neurosurgery, Institute of Neurological Sciences, 
Glasgow s 


The intracranial volume-pressure response (VPR) ıs the 
change in ventricular fluid pressure (YFP) resulting from an 
induced change in the volume of the ventncular CSF. The 
VPR is a guide to brain tightness and 1s a useful measurement 
in patients with raised intracranial pressure (Miller et al., 
1973a, b). We have examined the physiopathological basis of 
the VPR in anaesthetized baboons subjected to graded cerebral 
compression by inflation of extradural balloons. In 8 animals 
close correlations were observed between VPR and VFP (r= 

093; P<0-001) and between VPR and the volume in the 
balloon (r= 0-92, P« 0-001). In 10 baboons VPR and YFP 
were compared during mannitol administration and hyper- 
ventilation—two methods in common clinical use for reducing 
raised intracranial pressure. Mannitol reduced VPR signifi- 
cantly more than VFP when admunistered at normocapnia 
(f = 8-9431; P «0 001) and hypercapnia (t= 2-6881; P<0 05), 
but during hyperventilation VPR and VFP were reduced 
equally. 

The results confirm that the VPR indicates the capacity of 
the intracranial contents to compensate for additional volume, 
whether by expansion of a mass lesion or by cerebral vasodila- 
tation, and measures the efficacy of treatment of raised intra- 
cranial pressure. 


MILLER J. D., GARIBI J and PICKARD J D. (1973a) Induced 
changes of cerebrospinal fluid volume Effects during 
continuous monitoring of ventricular pressure fluid. Arch. 
Neurol. 28, 265—269. 

MILLER J. D., GARIBI J. and PICKARD J. D. (1973b) A clinical study 
of intracranial volume/pressure relationships. Br. J. Surg. 
60, 316. 


4. Value of laparoscopy in hepatobiliary disease 
A. CUSCHIERI, Department of Surgery, University of - 
Liverpool 


The value of laparoscopy in the diagnosis of hepatobiliary 
disease was assessed in a prospective study of 66 patients. 
Laparoscopy was performed under general anaesthesia and the 
peritoneal cavity was insufflated with CO,. 

One group consisting of 30 patients with cholestatic jaundice 
had a laparoscopy immediately prior to laparotomy. The 
pathology was diagnosed accurately by laparoscopy alone in 
only 18 cases (40 per cent false negative findings), whereas 
laparotomy with or without operative choledochography 
confirmed the diagnosis ın every case. 

Another 25 patients with advanced cancer were investigated 
for the presence of hepatic involvement by means of laparo- 
scopy and target biopsy, and liver scintiscanning (*9PTTc- 
Sulfocolloid). In 18 of these patients secondary deposits were 
subsequently conflrmed either at operation or at necropsy. 
The false negative results were 5 out of 18 (28 per cent) for 
laparoscopy with target biopsy, and 7 out of 18 (39 per cent) 
for hepatic scintiscanning. Combined laparoscopy and hepatic 
scanning reduced the false negative rate to 2 out of 18 (11 per 
cent). 

The diagnostic value of target liver biopsy taken during 
laparoscopy as opposed to the blind percuta$eous procedure 
was examined in 15 cases who had both procedures within a 
period of less than 6 weeks. Five of these patients had diffuse 

e. g 
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- tise e (cirrhosis) and in these the percutaneous biopsy was as 
informative as the laparoscopic one. However. 10 patients had 
secondary hepatic tumours. The percutaneous biopsy was 
mw, Positive for tumour in 5 (50 per cent false negative finding), 
Wigherens the laparoscopic biopsy was positive in 8 (20 per cent 

tae negative finding). 


5. Feasibility of screening the population at risk from 
breast cancer 

E. N. GLEAVE, R. A. SELLWOOD, P. C. ENGLAND, D. W., 
GEORGE, D. L. ASBURY, G. HARTLEY, PATRICIA HOBRS 
and J. WAKEFIELD, Departments of Surgery, Radiology 
and Social Research, University Hospital of South 
Manchester 


Routing screening for early detection of breast cancer might 
reduce significantly the mortality. Before a large scale screening 
programme can be established in the United Kingdom, 
certain questions must be answered: 

I. Can non-medical trainees (nurses and radiographers) be 
taught effectively to examine breasts and read mammograms ? 

2. Are the doses of radiation used in Mammography within 
acceptable limits ? 

3. Can a sufficient proportion of the 
persuaded to attend for screening? 

A total of 1136 women has attended a breast screening clinic. 
A preliminary analysis of 800 who have been examined 
clinically and mammographically has been made. Each woman 
was examined by a trainee and a surgeon independently; 
similarly the mammograms were read by a trainee and a 
radiologist. 

The preliminary analysis indicates that: 

|. Diagnostic accuracy compared with histological findings 
was for surgeons 82 per cent, nurse trainees 6$ per cent, 
radiologists 80 per cent and radiographer trainees 73 per cent. 

2. Detailed measurements of the doses of radiation during 
mammography were initially unacceptably high and variables 
are being examined to find wavs of lessening the dose. 

3. Response to invitations to hospital staff was 48 per cent; 
there were marked differences according to occupation: the 
response for women from a group practice was 54 per cent. 


population he 


6. The effect of intermittent suction on limb blood flow 
in peripheral vascular disease 

B. S. GILL and D. N. WALDER, Department of Surgery, 
University of Newcastle upon Tyne 


Preliminary experiments (Smyth, 1969) with patients suffering 
from peripheral vascular disease suggested that intermittent 

: exposure of the limbs to a local pressure reduction of 150 mm 
Hg resulted in increased blood flow. Objective measurements 
have been made before, immediately after and 4 weeks follow- 
ing a course of this suction treatment. 

Fifteen patients have been treated (8 with obliterative 
arterial disease of the legs and 7 with long-standing Ravnaud's 
disease of the hands) Each limb to be investigated was 
subjected to 30 minutes of intermittent suction three times per 
week for 4 weeks. Five patients served as controls. The measure- 
ments were: 

|. Calf muscle blood flow (!?3Xe clearance). 

2. Toe and finger blood flow (venous occlusion plethysmo- 
graphy). 

3. Limb skin 
vasodilatation. 

4. Ankle systolic blood pressure. 

A statistically significant improvement in finger blood flow 
and arm skin temperature was seen. This was maintained for at 
least 4 weeks. 

No statistically significant change occurred in leg skin 
temperature or toe blood flow, but both resting and post- 
exercise calf muscle blood were increased. Ankle svstolic blood 

« pressure was persistently raised. 

The controls remained unchanged. It is therefore possible to 
imprqve the blfod supply to an ischaemic limb at least 
temperarily by suction treatment. 


temperature before and after maximum 
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SMYTH C, N. (1969) Effect of suction an blood-flow in ischaemie 
limbs. Lancet 2, 657-659, 


7. Intermittent compression and fibrinolysins 
F. ALLENBY, L. BOARDMAN and J. s. CALNAN, Royal 
Postgraduate Medical School, London 


Intermittent pneumatic compression of the calf presents an 


efficient’ safe method of preventing postoperative venous 
thrombosis (Hills et al., 1972). How it works and why is valo 


e” 
iS restricted to patients with non-malignant disease are pot 
clear. Previous workers have emphasized its ability to aher 


venous blood flow, but the main component of compression 
appears to be venous occlusion. Since both this and exercise 
which it imitates are known to stimulate hbrinolvsis (Fearne. , 
1965) it might be expected that it is the simulation of fibrino 
lysins and not simply increased blood How which is responsible 
for preventing thrombosis, This hypothesis was tested on two 
series of 30 patients; one group with malignant and the other 
with non-malignant disease. Al the patients were randomly 
allocated to test or control groups. 

The controls in both series experienced a fibri nolytie shur- 
down' after surgery, which was much greater in patients wath 
malignancy. However, those in the non-malignant group with 
intermittent 









FEARNLEY G. R. (1965) Fibrinolysis, London. Arnold. 

HILLS N. H.. PFLUG J. L. JEYASINGH K.. BOARDMAN L. and 
CALNAN J. S. (1972) Prevention of deep vein thrombosis 
by intermittent pneumatic compression of calf. Br. med. d. 
I 131-135. 





8. Functional assessment of phenol sympathectomy in 
intermittent claudication 

R. O. QUIN, T. FYFE and P. R. F, BELL, Department of 
Surgery and Division of M edicine, Western | nfirmary, 
Glasgow 


Phenol sympathectomy has been advocated m the manage- 
ment of intermittent claudication (Reid et al.. 970). but there 
has been no objective evidence of its benefit. 

Twenty-four patients with distal arterial disease were 
randomly allocated to therapy by injection of phenol i: 15 
into the lumbar sympathetic chain or to placebo iniecuon of 
local anaesthetic subcutaneously. The achievement of syrpa- 
thectomy was assessed by change in skin temperature. 

An observer who did not know the therapy code noted the 
Subjective response and performed objective measurements by 
treadmill testing and calf blood pressure recording on pee 
occasions prior to the therapy and at 1 and 3 months following 
injection. 

The subjective improvement at 1 month was 45 per cent in 
the phenol group and 64 per cent in the control group: a: å 
months it was 25 per cent and 45 per cent respectively, 

Treadmill testing at two exercise loads showed no significant 
difference in claudication distance or stopping time between 
the iwo groups. Calf blood pressure response following 
exercise was not affected by sympathectomy, 

There is no subjective or objective evidence of benefit from 
phenol sympathectomy in the management of intermittent 
claudication. 

REID W., WATT J. K. and GRAY t. G. (1970) Pheno! infection af 
the sympathetic chain, Ar. J. Surg. 87, 45.50. 


9. Study of the enhancement of fibrinolysis in an 
experimental animal 

L. J. GRAY and N. L. BROWSE, Department Of Surgery, 
St Thomas's Hospital. London 


Stanozolol has been shown to be an effective method. of 


producing a sustained fibrinolytic enhancement in maf 
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(Davidson et al., 1972), although Fearnley (1965) maintained 
that to be effective it has to be combined with phenformin. 

We have compared the action of stanozolol alone with the 
combination of stanozolol and phenformin in Wistar rats 
Three groups of 12 animals were studied, group A received 
phenformn 025 mg/100gd-! and stanozolol 0-14 mg/ 
100 g d-!, group B stanozolol 0 14 mg/100 gd^!, group C were 
controls. 

Twice-weekly estimations of dilute blood clot lysis times 
showed that ıt took 50 days to achieve maximal fibrinolytic 
enhancement, group À 185 minutes, group B 162 minutes, 
group C 412 minutes. 

148] fibrinogen, 5p&Ci was given to 12 control and 15 
treated animals A thrombus was produced by inserting a silk 
suture into the inferior vena cava for 24 hours The radio- 
activity of a standard length of silk and thrombus was 1432 
counts/100 sec, 1e a mean weight of 9 87 mg of fibrin, in the 
controls, compared with 553 counts/100 sec, 3-16 mg of fibrin, 
jn the test group. 

It ıs concluded that stanozolol alone 1s capable of enhancing 
blood fibrinolytic activity in the rat and can decrease the fibrin 
bulk of a venous thrombus 17 vivo. 


DAVIDSON J F., LOCKHEAD M., MCDONALD G A, and MCNICHOL 
G. P. (1972) Fibrinolytic enhancement by stanozolol a 
double blind trail. Br J Haematol 22, 543—559. 

FEARNLEY G. R. (1965) Fibrinolysis London, Arnold. 


10. A multiamit trial of dextran and heparin in the 
prophylaxis of deep vein thrombosis 

C. VASILESCU (C. V. Ruckley), General Surgical and 
Gynaecology Units of the Royal Infirmary, Western 
General Hospital and Eastern General Hospital, and 
the Thoracic Surgery Unit, City Hospital, Edinburgh 


Intravenous dextran and low dose subcutaneous heparin are 
both claimed to provide effective prophylaxis against venous 
thrombosis, but they do not appear to have been compared by 
clinical trial. This preliminary communication reports a multi- 
unit randomized controlled trial in which dextran, heparin and 
control groups have been compared 

Seven surgical units provided patients over the age of 40 years 
undergoing major thoracic, gynaecological or general surgical 
operations The dextran régime comprised 500 ml of dextran 
70 (Dextraven) daily for 3 days beginning with the induction 
of anaesthesia The heparin régime comprised 2500 U of 
sodium heparin (Pulamn) subcutaneous given 2 hours pre- 
operatively followed by 5000 U b.d. until the seventh post- 
operative day. Controls received no specific therapy. Deep 
vein thrombosis was diagnosed by !''I-fibrinogen scanning 
(Atkins and Hawkins, 1965). This was carried out on days 
—1, +1, +3, +5 and +7 or daily in the event of positive 


Scans 

To date 276 patients (93 controls, 91 dextran, 92 heparin) 
have been included. The age range was 40-89 years (mean, 58). 
The incidence of DVT was: controls 35 (37 per cent), dextran 
19 (20 per cent), heparin 13 (14 per cent). Chi-square analysis 
shows both dextran (P = 0:025) and heparin (P — 0 005) to be 
significantly better than control treatment. The heparin and 
dextran groups are not significantly different. 


ATKINS P. and HAWKINS L. A. (1965) Detection of venous 
thrombosis in the legs. Lancet 2, 1217-1219. 


11. Low dose subcufaneous heparin—optimal dose 
regimen 

T. P. CORRIGAN, V. V. KAKKAR and D. P. FOSSARD, 
Department of Surgery, King’s College Hospital 
Medical School, London 


Six recently published clinical trials, despite. variations in 
design, have each demonstrated that low dose heparin prophy- 
laxis significantly reduces the incidence of deep vein throm- 
bosis (DVT) detected by the 1*I-fibrinogen test. However, an 
optimal regimen of subcutaneous heparin that can be applied 
effectively to all surgical patients has still to be defined. 
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We have studied the efficacy of two different regimens of 
subcutaneous heparin: (a) 5000 units 2 hours before surgery 
and then 12-hourly for 7 days, and (b) 5000 units 2 houfs 
preoperatively and then 8-hourly for the next 7 days. À total 
of 926 patients over the age of 40 years undergoing mg 
elective operations was analysed. The 5]-fibrinogen*test was 
used to detect the presence and extent of DVT. Blood heparin 
levels were measured by a sensitive heparin assay. A group of’ 
434 patients (47 per cent) received no heparin and acted as 
controls while 492 (53 per cent) received heparin. The incidence 
was significantly reduced in both heparin-treated groups. 
However, in all except 1 patient on the 8-hourly regimen the 
thrombi were confined to the calf, while in 8 patients on the . 
12-hourly regimen the thrombi extended above the knee 


Heparin 
Control 12-hourly 8-hourly 
No. of patients 434 172 320 
DVT 121 (28%) 17 (0%) 23 (7%) 
Bilateral DVT 42 (10%) 211295) 3 (0-9 %) 
Thrombiextending 29 (7%) 8 (5%) 1 (0:3 %) 
above knee 





Blood heparin levels showed a mean concentration of 
0-025 U/ml 2 hours after heparin injection in patients 
receiving 12-hourly heparin, while in those on the 8-hourly 
régime the concentration was 005 U/ml There was no 
evidence of accumulation of heparin over a 5-day period. It 
is concluded that 8-hourly dosage gives a more sustained 
level of heparin and significantly reduces the incidence of 
potentially dangerous thrombi. 


12. Small dose subcutaneous sodium heparin in pre- 
venting deep venous thrombosis after elective hip surgery 
A. NICOLAIDES, P. DUPONT, D. PARSONS, M. APPLEBERG, 
F. T. HORAN, K. M. ESAH and C. J. WALKER, Depart- 
ments of Surgery and Orthopaedics, St Mary's 
Hospital, London 


It has been demonstrated that 5000 units of perioperative 
subcutaneous heparin administered every 12 hours prevents 
deep venous thrombosis (DYT) ın general surgical, thoracic 
and gynaecological patients but not in patients undergoing 
elective hip surgery (Kakkar et al., 1972). 

The purpose of the present study was to determine the safety 
and efficacy of 5000 units of heparin administered every 8 hours 
in preventing DVT ın a controlled clinical trial involving 52 
patients undergoing elective hip surgery. The patients were 
screened with the !?*I-fibrinogen test, Doppler ultrasound and . 
technetium pelvic venography. The amounts of blood trans- 
fused during the operation and the blood lost from the wound 
drains were recorded. The incidence of DVT was 11 out of 27 
(40 per cent) in the control group and 1 out of 25 (4 per cent) 
in the test group (Fisher's exact test, P — 0-00016). The mean 
volume of blood transfused at operation was 2+0 69 U in the 
control group and 2 44-0 64 U in the test group The mean 
blood loss from the wound drains during the first 24 hours 
was 3334-233 ml ın the control group and 388 +104 ml in the 
test group. 

The results indicate that the regimen of sodium heparin used 
was safe and effective in reducing the incidence of DVT in 
patients undergoing elective hip surgery. 

KAKKAR V. V., CORRIGAN T., SPINDLER J, FOSSARD D P., FLUTE 
P. T , CRELLIN R. Q., WESSLER $. and YIN E. T. (1972) Efficacy 
of low doses of heparin in prevention of deep-vein 
thrombosis after major surgery. A double-blind ran- 
domused trial. Lancet 2, 101—106. 


13. The significance of small vessel disease in the 
pathogenesis of neuropathic foot lesions in diabetic 


patients 
I. B. FARIS and L. P. LE QUESNE, DepartMent of Surgical 
Studies, The Middlesex Hospital, London s 
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The foot lesions developing in diabetic patients are con- 


ventionally classified as ‘ischaemic’ or ‘neuropathic’, but the 
Aeuological role of occlusive disease of small vessels in neuro- 


_ pathic lesions has not been defined clearly. To investigate this, 


uigital blood pressure was measured with a mercury strain 

ge applied to the toe distal to an occluding cuff; digital 
strain gauges and a proximal cuff were used to measure systolic 
pressure at the ankle and in the brachial artery. The ratio toe : 
ankle svstolic pressure was calculated as a measure of small 
vessel disease in the foot, while the ratio ankle : brachial 
systolic. pressure was used to indicate large vessel disease. 
Studies have. been. performed on 29 non-diabetic subjects 
dgroup I), 29 diabetics without foot lesions (group ID and 21 
diabetics with a variety of foot lesions (group HD. 

Tie toe : s be was Owes in group H iy 89 .—0- E u jan 
Qo: 16) tban in | group li (P< ep: 01) Patients in group HI wiih 
neuropathic lesions (ie. normal ankle : brachial ratio) had 
lower (P-:0:01) ankle: toe ratios than comparable cases in 
group IL 

These results suggest that small vessel disease is important 


in the pathogenesis of neuropathic lesions in the feet of 
diabetics. 


14. Why are small bowel tumours rare? An experi- 
mental model 

K. C. CALMAN, Department of Surgery, 
Infirmary, Glasgow. 


Western 


lt is a well-known clinical observation that small bowel tumours 
are much rarer than tumours of the stomach or colon. 
Fluidity of small bowel contents, increased transit time and 
its relative sterility have been suggested as contributing to 
this. A local immune response against malignant cells has also 
been suggested and is the subject of this paper. 

Using the Gardner lymphoma (a transplantable tumour) 
injected either into the stomach or small bowel of CBA mice 
the incidence of subsequent tumour growth was studied when 
the immune status of the host mouse was altered. Normal mice, 
mice 'deprived' by thymectomy and irradiation (T-cell deficient 
mice) and reconstituted mice-—-prepared as the ‘deprived’ 
animals but given a thymus graft— were used. The results 
indicate that in normal mice there is a significantly higher 
incidence of tumours of the stomach than the small bowel. 
This increased incidence, however, is abolished in the T-cell 
depleted animal even at lower tumour cell doses, but is restored 
in reconstituted mice. This suggests that a local immune 
response controls the development of tumours of the small 
howel. 





No. of Small 
tumour Stomach bowel 
Group cells — tumours (7;) tumours ( 9,) P 

Normal 4. 10! 65 34 z005 
Deprived 4 «10! 100 93 NS 

2x 10° 50 86 NS 
Reconstituted 4. 107 92 56 20:02 
15. Immunotherapy of Moloney sarcoma virus 


tumours in mice with Corynebacterium parvum 
D. N. H. HAMILTON and P. R. F. BELL, 
Surgery, Western Infirmary, Glasgow 


Moloney sarcoma virus (MSV) tumours were induced in the 
forelimb of young CBA mice and the effect studied of the 
administration of C. parvum vaccine (Wellcome Research 
Laboratories) with different routes and timing. 

Intravenous C. parvum (0:1 ml) caused marked enlargement 
of the spleen and a fall in thymus weight but no change in 
lymph node size. A similar subcutaneous dose of C. parvum 
affected only the draining lymph node, increasing its weight by 
a factor of ten@All the changes were maximal at 2 weeks. A 
second dose of C. parrum after 6 weeks merely repeated these 


changes. 
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Both routes of administration of C. parcum reduc 
incidence and size of the MSV tumours, the maximal eife 
C. parvum being obtained at 1 week before virus infecuon. 

Thus, the subcutaneous route of administration is elective, 
and since C. parcum. given intravenously has side eifecis 
(such as sensitivity to barbiturates), the subcutaneous rouic 
might therefore be a useful clinical alternative in 
Cases. 
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16. Therapeutic aspects of the fetal antigen theory 
J. E. CASTRO, R. HUNT, E. M. LANCE and P. B, MEDAWAR, 
Division of Surgical Sciences, Clinical Research (entre, 
Northwick Park, Middlesex. 

Higens 


Considerable evidence suggests that tumour ar 
de-repressed fetal antigens (Coggin et al, 1971; Alexander, 
1972), and whilst the diagnostic consequences of this have beer 
investigated possible therapeutic applications. have 
scanty consideration. 

When syngeneic l!i-day fetal tissue fragmentis were 
implanted into normal adult male mice growth was poor and 
showed a restricted variety of tissues, with a moderate lymph 
cytic infiltrate. Adult syngeneic tissues grew well. In simi: 
adult mice made immunologically incompetent by thamecton 
lethal irradiation and bone marrow reconstitution these fo 
implants grew in profusion and most fetal tissues could he 
recognized. There was no lymphocytic infiltrate. 

Pretreatment of adult mice with fetal tissues 
growth of a subsequent fetal tissue implant, 

Pretreatment of adult mice with fetal tissues prolonged 
induction times of tumours produced by 20-methyicholan- 
threne. but inoculation of fetal tissues during the induction 
period accelerated the appearance of tumours. Pretreatiment 
with fetal tissues conferred protection against transplaniehic 
Meth A tumour cells. 

Te results suggest that SH fetal Da Hi ps á 
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may influence tumour growth. 


relations RID exists between fetal 
treatment with fetal tissues 
ALEXANDER P. (1972) Foetal 

(Lond.) 235, 137-140. 
COGGIN J. Ha, AMBROSE K. R 


"antigens" in cancer, Martyrs 


. BELLOMY B, B. and ANDERSON MN. 0G, 


(1971) Tumour immunity in hamsters immunized with 
fetal tissues. J. Jmmnunol. 107, 526-838. 
17. Increase in antigenicity of syngeneic murine 


melanoma by neuraminidase 
C. W. JAMIESON, N. DOUGLAS, S. SIGGINS and S. 
Surgical Unit, St Mary's Hospital. Londen 


DESAT, 


There is evidence that neuraminidase can increase the anti 


genicity of allo-antigens and tumour-associated 
(TAA). This study was designed to iest 





the abi 
this substance to unmask weak TAA in a mouse me 
model. 

B 16 melanoma was maintained by serial transpluntiation in 
syngeneic C57.BL/6 mice. Groups of 10 mice were injected 
subcutaneously with 5$ « 10° formalinized tumour 
adjuvant and control mice with eget an alone. Two weeks 
later all the mice were challenged with a subcutaneous iniect 
of Ix 10° tumour cells. The experiment was Tented us 
two doses of immunizing cells separated by 14 days before 
challenge | week later. The latter study was then repe 
using cells which had been exposed to neuraminidase for ! 
before immunization. 

The first regimen 
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appeared to enhance the growih 
tumours. The second produced slight inhibition of 
growth (P<0-05). "Immunization with cells expose 
neuraminidase produced significant inhibition of the tumours 
(P.0:001). However, cells exposed to neuraminidase did noi 
slow the growth of established tumours. 

The weak antigenicity of the tumour used in this 
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supports the use of neuraminidase in attempts to increase the 
antigenicity of human tumours, * 
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18. The relationship between cellular immunity and 
peripheral lymphocyte count and pathological grading 
of tumours 

G. BONE and I. LAUDER (I. D. A. Johnston), Depart- 


ments of Surgery and Pathology, University of New- 
castle upon Tyne 


Malignant disease 13 more common ın population groups in 
which cellular immunity is impaired. Evidence has accumu- 
lated that host immune defence mechanisms are operative in 
malignant disease and a relationship between cellular 1mmunity 
and prognosis in patients with gastro-intestinal cancer has 
been demonstrated. 

The relationship between cellular immunity, peripheral 
circulating lymphocyte count and pathological staging of 
tumours was studied in 74 patients with gastro-intestinal 
cancer. Each patient had histological evidence of malignant 
disease of the gastro-intestinal tract and their ages ranged 
from 37 to 88 years. 

From the same hospital population, 72 age-matched patients, 
none of whom had malignant disease, acted as controls. Any 
patient who had had radiotherapy, chemotherapy or cortico- 
steroids recently was excluded. Cellular immunity was assessed 
by measuring the patient’s delayed hypersensitivity responses to 
2-4-dinitrochlorobenzene. Each tumour was graded according 
to its degree of dissemination. 

There was a signiflcant reduction in the number of lympho- 
cytes 1n patients with cancer compared with the control group 
(P« 0-001). There was also a significant correlation between 
good cellular immune competance, high circulating lympho- 
cyte levels and favourable staging of the tumours (P<0 01). 

These parameters may be of value in the preoperative 
assessment of prognosis. 


19. Manipulation of blocking factor and its effect on 
tumour growth in mice 

C. J. A. CLUNIE, FRANCES P. NOONAN, M. A. H. GARDNER, 
W. J. HALLIDAY and W. H. JSBISTER (W. Burnett), 
Departments of Surgery and Microbiology, University 
of Queensland, Australia. 


A blocking factor (BF) present in the serum of tumour-bearing 
individuals has been shown previously to inhibit speciflc cell- 
mediated immunity in vitro. The effect on tumour growth of 
diminishing BF by removal of thoracic duct lymph from 
tumour-bearing mice has now been investigated. 

Two methylcholanthrene-induced transplantable tumours of 
inbred CBA mice were used. One, designated J, induced BF in 
serum and lymph 24 hours after isografting (as detected by the 
macrophage migration inhibition and leucocyte adherence 
inhibition tests) and grew to 1-5 gin 14 days. The other tumour, 
designated E, was slower growing and reached 1-5 g in 19 days; 
BF was not present in serum or lymph at 24 hours although it 
appeared some days later. 

Mice were given 1 million tumour cells subcutaneously, and 
24 hours later their thoracic ducts were cannulated. Lymph 
was drained for 24 hours, and the washed cells were returned 
to the mouse together with normal lymph. 

There was a marked reduction of subsequent tumour growth 
in the J-tumour-bearing mice which had BF removed in the 
Iymph, as compared with sham-operated controls or untreated 
mice. Removal of lymph (containing no detectable BF) from 
E-tumour-bearing mice did not influence tumour growth. 


20. Pituitary function after yttrium-90 hypophysectomy 
R. G. WILSON, B. BUCHAN, A. P. M. FORRESI, A. R. 
BOYNS, E. N. COLE and K. GRIFFITHS, Department of 
Clinical Surgery, University of Edinburgh, and Tenovus 
Institute for Cancer Research, Cardiff 


Serial growth hormone estimates following insulin hypogly- 
caemia reliably test residual pituitary function after yttrium-90 
implant but side effects can be severe (Stewart et al., 1971). An 
infulin infusion test, in which 30-minute estimates of circulating 
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growth hormone have followed the infusion of insulin, 0-04 U/ 
kg hr^?, has been compared with the standard single Injection 
test in 14 patients with advanced breast cancer but intact 


pituitaries and 7 patients treated by “Y implant. Although m. 


the intact patients the growth hormone response to the insyin 
infusion was less than that to a single injection, béth tests 
detected residual function in one postimplant patient. Notable 
was the lower incidence of measurable side effects in the 
infusion tests, particularly 1n the postimplant patients 

Prolactin release 1s readily achieved by the intramuscular 
injection of 50 mg chlorpromazine (Turkington, 1972). In 10 
patients treated by *"Y implant of the pituitary this test has 
been compared with the insulin infusion growth hormone test * 
In 9 patients both insulin and chlorpromazine gave identical 
information, but in 1 patient growth hormone, but not 
prolactin, was released. These results suggest that tests of 
stimulation of more than one pituitary hormone should be 
performed before accepting that pituitary function has been 
ablated completely. 


STEWART H. J, BENSON E. A., ROBERTS M. N., FORREST A. P. M. 
and GREENWOOD F. cC. (1971) Pituitary function after 
yttrium implants as measured by plasma growth hormone 
levels. J. Endocrinol. 50, 41—50. 

TURKINGTON R. W. (1972) Phenothiazine stimulation test for 
prolactin reserve: the syndrome of isolated prolactin 
deficiency. J. Clin. Endocrinol. Metab. 34, 246-249. 


21. Studies on breast pain 

P. E. PREECE, L. E. HUGHES, M. BAUM and A. R. RICHARDS, 
Departments of Surgery and Medical Physics, Welsh 
National School of Medicine, Cardiff 


At least 5 patients per month present at the Cardiff Breast 
Clinic complaining of breast pain. Little 13 known about the 
causes of mastalgia, so that recommended therapy may not 
have a rational basis. Traditionally, breast pain has been 
regarded as an affliction of premenopausal women in whom it 
is but one symptom (Editorial, 1973). The features of mastalgia 
and its natural history are being investigated and studies have 
been started to test existing theories of the aetiology of the 
complaint. These include total body water estimation using 
tritiated water (Haxhe, 1971) and a brief psychiatric assessment. 

Information so far collected shows: 

1. Mastalgia ıs not confined to premenopausal women 

2. When mastalgia occurs before the menopause its onset 
and duration do not always bear a recognizable relationship to 
the menses. 

3. In patients in whom the symptom is experienced pre- 
menstrually, as many show no change or a decrease in total 
body water as show an increase at this time in the cycle. This 
may explain why diuretics do not always relieve symptoms. 

4. Scores on psychometric analysis are outside the normal 
range in 25 per cent of cases. 


EDITORIAL (1973) Br. med. J. 1, 689. 
HAXHE J. J. (1971) Radioisotopes in Medical Diagnosis. London, 
Butterworths, pp. 262-265. 


22. Osmotic and fluid changes in the proximal small 
bowel after truncal vagotomy and drainage in man 

J. G. TEMPLE, A. BIRCH and R. SHIELDS, Department of 
Surgery, University of Liverpool 


The aetiology of postvagotomy diarrhoea remains obscure. 
This study reports the osmotic and fluid changes occurring in 
the proximal jejunum after truncal vagotomy and drainage. 

Fasting subjects ingested a 300-ml hypertonic meal (600 
mosmol/kg) containing EDTA "Cr as a volume marker 
Samples were collected at 30-minute intervals for 2} hours by 
siphonage through a single-lumen polyvinyl tube whose tip 
was placed in the proximal jejunum. 

Three groups of subjects were studied: (a) 12 control 
subjects, (b) 11 patients without diarrhoea aftét vagotomy and 
drainage and (c) 10 patients with diarrhoea after vagotomy 
and drainage. 
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The patients with diarrhoea after operation had significantly 
hfher osmolalities of jejunal content at only 30 minutes and 
120 minutes after the meal compared with the control subjects, 
and at 90 minutes when compared with the symptom-free 
group. e 

In the controls and the diarrhoea group the degree of dilution 
of the meal was similar. but in the symptom-free group the 
meal was greatly diluted. 

There is little evidence that a higher osmotic load ts pre- 
cipitated into the proximal jejunum in patients with diarrhoea 
compared with those who are symptom-free after vagotomv. 
Similarly there is no evidence that in those with diarrhoea 
Alice vagotomy hypertonic meals become excessively diluted 
in the upper small intestine. However, lower concentrations of 
the marker were found in the jejunum in the symptom-free 
group. 
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23. Histamine concentration in the human gastric 
mucosa and its relation to pentagastrin-stimulated acid 
secretion 

H. TROIDL, W. LORENZ, H. ROHDE, G. HAFNER, M. 
RONZHEIMER and w. SEIDEL, Division of Experimental 
Surgery and Pathological Biochemistry, | Surgery 
Clinic of the University, Marburg| Lahn, Germany 


The effects of burimamide and metiamide on gastric secretion 
(Black et al., 1972) support the hypothesis that histamine is 
involved in acid secretion. Histamine concentration was 
studied in the human corpus mucosa using biopsy specimens of 
80 subjects (40 normal, 22 duodenal ulcer, 10 gastric ulcer, 6 
gastric carcinoma, 2 chronic pancreatitis). Histamine was 
measured fluorometrically, and the maximum acid output was 
determined after pentagastrin. 

meani s.d.) was not significantly different from that in patients 
with duodenal ulcer. gastric ulcer, carcinoma and pan- 
Furthermore, the histamine concentration in male subjects 
(42-3187 ug/g, n= $5) was the same as in female subjects 
(44-9 412-2 


The differences in maximum acid output between the 
duodenal ulcer patients and the other groups were all 
significant at a O-l per cent level. Test persons secreted 
20-2 12-9 mEq/hr, gastric ulcer patients 23-5. 


tion existed between the gastric histamine concentration and 
the maximum acid output in all of the groups (r< 0-2). Thus 


' the histamine pools in the human gastric mucosa largely seem 


to be independent of gastric secretion and gastroduodenal 
pathology. 


BLACK J, Wa DUNCAN W. A, M., DURANT C. J.a GANELLIN C. R. 


and PARSONS B. M. (1972) Definition and antagonism of 


24. The effect of bran on transit time, bile acid con- 
centration and motility in colonic diverticular disease 

J. FINDLAY, A. N. SMITH, S. SHARIFF, W. D. MITCHELL and 
M. A. EASTWOOD, Wolfson Gastro-intestinal Labora- 


tories, Western General Hospital, and Department of 


Clinical Surgery, University of Edinburgh 


Dietary deficiency of fibre may be a predisposing cause of 
increased colonic motility and slow transit time and a possible 
cause of prolonged colonic exposure to high concentrations 
of toxic substances (Burkitt et al., 1972). It may be causally or 
casually related to the motility changes in diverticular disease. 

Transit time and bile acid concentration have been studied 
in 6 controls and 7 patients with diverticular disease (DD) 
before and after 20 g of bran. Colonic intraluminal pressure 
was studied in 9@)D patients before and after 5 weeks on 20 g 
of brån. 

Transit time in normal subjects was 66:3 418-1 hours and 


> 
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93-4. 13-8 hours and after bran 47-9: 8&0 hours (Fo f per 
cent). The bile acid concentration in normal subjects 
6:5 «0-5 mM and after bran 5-0 bS mw (NS): in DD patients 
it was 9:5 =-1-5 mw (NS) and fell to $756 LO mi (NS: aller 
bran. 


WARDS 





The mean basal motility index derived from intraluminal 
colonic pressure readings was 892-8 : 196-4 before bran an: 
648-74. 339-3 (NS) after bran. The response to food w 
151324 1964 and fell to 446-1 | 130-6 after bran. Ths 
response to prostigmine was 212740: 405] and feli to 


1216:8 - 398.4. 

lt is concluded that 20 g of unprocessed bran jowers iransi 
time, bile acid concentration. and the responses to 
stimuli in diverticular disease. 





BURKITT D. P., WALKER A. R. 
of dietary fibre on stools and tbe transit-times, a: 


^ 


role in the causation of disease. Lancer 2, 1408-1417. 


P. and PAINTER N.S. (19721 Efesi 


25. Effect of stimulation of the myoelectrical activity 
of the human large bowel ir vivo 

I. TAYLOR, H. L. DUTHIE, R, SMALLWOOD and B. BROWN, 
University Surgical Unit, Royal Infirmary, 
Regional Medical Physics Department, Sheffield 


EH d 


In a previous study we described two distinct basic electrica 
rhythms (BER) within the rectosigmoid. A predomin 
rhythm (frequency 6-9 cycles/min}) and a less frequentis 






with a higher amplitude. By means of an intraluminal suguer 
electrode we have investigated the effects of various forms of 
stimulation on these two rhythms. 

Pentagastrin (6 ugikg hr !) specifically increased the inci 
dence and amplitude of the 3-cycles/min rhythm. There was a 
corresponding increase in percentage molility in all subjecis 
who had a 3-cycles/min rhythm present at rest (14 out of 
21 subjects). 

Neostigmine (0-5 mg intramuscularly) and 





bisacody) 


min) rhythm also by increasing its incidence and amplitude 
(although the effect of bisacodyl was restricted. to the lower 
20 cm of the rectosigmoid). 

It is suggested that the uniform increase in colonic motis 
recorded with neostigmine and bisacodyl is related to thes 
stimulatory effect on the predominant 6-cycles/min rhythm. 
Pentagastrin, acting upon the 3-cycles/min rhythm onis, docs 
not uniformly increase colonic motility. 





26. Indocyanine green as a marker of duodenal reflux 
in aspirated gastric juice 

R. G. FIDDIAN-GREEN, P. WHITFIELD, R. C, G. RUSSELL. 
R. G. FABER and M. HoBSLEY, Department of Surgical 
Studies, The Middlesex Hospital, London 





It has been suggested that the reflux of duodenal conienis mi: 
the stomach during gastric secretion studies can be calculated 
using a formula based on sodium output (Fiddian-Green ei ai. 
1972), The present study aimed to label duodenal contents 
with a marker and to compare its concentration in gasiric 





juice with the calculated reflux (Fp). 





In 33 subjects indocyanine green GCG}, which is 
tatively excreted in bile, was infused intravenously ai 
0-5 mg/kg hr! for I hour before and throughout histamine 
infusion studies (Lawrie et al, 1964). Gastric. juice. was 
aspirated via a nasogastric tube, The concentration of JEG in 


pigeat 
LELEII? 


made for filtration. electrolyte concentrations and time. all af 
which had been shown by preliminary studies io affect ihe 
estimation. 

In 81 separate plateau periods of volume (E Fy, was 
calculated. and its concentration ( Fu ^F) correlated with the 
corrected ICG concentration of that plateau. The correlation 
coefficient was 0-442 (P< 0-001). This highly significant correla. 
tion, despite the necessity for corrections and the fact that bile 
flow into the duodenum is intermittent, supports the use of thg 
formula to calculate reflux. 


rm 
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FIDDIAN-GREEN R. G., RUSSELL R. C. G. and HOBSLEY M. (1972) 
Secretin-induced pyloric reflux: verification of the mathe- 
matical formula for eliminating reffux in gastric aspirate. 
Br. J. Surg. 59, 903. 

LAWRIE J. H., SMITH G M R. and FORREST A P. M. (1964) The 
histamine-1nfusion test. Lancet, 2, 290—273. 


27. The relationship of recurrent dyspepsia after gastric 
resection (14—15 years previously) with histological 
changes at the time of resection 

A. O. POPOOLA, R. O. K. SCHADE, C. W. VENABLES and 
I. D. A. JOHNSTON, Department of Surgery, University 
of Newcastle upon Tyne. 


Dyspepsia without evidence of recurrent ulceration remains a 
problem after gastric resection for peptic ulceration. Chronic 
gastritis is found consistently ın association with peptic ulcera- 
tion and remains after the ulcer has healed (Mackay and 
Hislop, 1966). An investigation was undertaken to determine 
whether there was any relationship between recurrent dyspepsia 
and histological changes at the time of resection. 

Fifty-two patients (from a group of 200) who had undergone 
subtotal gastrectomy more than 14 years previously were 
reviewed. At the time of resection the gastrectomy specimen 
had been examined in detail for histological changes which 
were graded. All the patients were interviewed, examined and 
the clinical and haematological findings related to the 
previously recorded histological features. 

Thirteen patients had developed recurrent ulcer-type 
dyspepsia since operation and 3 had undergone further surgery 
for proved recurrent ulceration. All these patients had extensive 
gastritic changes in the resected specimens with a progression 
in severity distally. There was a significant correlation between 
the grades of histological abnormality at the line of resection 
and the recurrence of symptoms in duodenal ulcer patients. 
Six patients who had moderate to complete atrophic changes 
at the line of resection all developed recurrent dyspepsia, 
whereas only 4 out of 27 with superficial gastritis and only 1 
out of 14 with normal histology had had recurrent dyspepsia. 


MACKAY I. R and HISLOP I. G. (1966) Chronic gastritis and 
gastric ulcer. Gut 7, 228—233. 


28. Renal and skin allograft rejection in presensitized 
animals 

R. W. BLAMEY, RITA NICOL and THELMA J. BAKER, Sf 
Vincent's Hospital, University of Melbourne, and 
Nottingham University 


Organ allografts often show prolonged survival in comparison 
with skin grafts, and a prior organ graft may protect a sub- 
sequent skin graft from rejection; this has been attributed to 
enhancement (Heslop and Hardy, 1971) and tolerance 
(Salaman et al., 1971) 

A study was carried out of renal and skin grafts in two rat 
strain combinations within the closed (not line inbred) MAB 
strain, and from (DA x L) F1 to MAB. Grafts ın presensitized 
animals have been studied. The results may be summarized as 
follows: 


Paridis Graft rejection 
sensıtiza- DALF] to 
tion Graft No. MAB to MAB No. MAB 
Nil 8g 33 Acute 27 Acute 
Nil kg 18 55% acute 21 86% acute 
4575 prolonged 1475 prolonged 
Sg Sg 18 Accelerated 23 Accelerated 
kg Sg 20 33% acute 6 Acute 
66% prolonged 
Sg kg 8 75% acute — — 
25% prolonged 
kg kg 4 Acute — — 


sE— skin graft; kg — kidney graft. 
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These results confirm that preferential organ graft survival 
occurs especially across weak transplantation barriers whgre 
there 1s also protection of a subsequent skin graft Although 
pror skin grafting gave subsequent accelerated skin graft. 
rejection, 25 per cent of subsequent kidney showed 
prolonged survival; in addition acute rejection of a kidney did 
not lead to accelerated skin graft rejection. The results favour 

an efferent arc specific immunosuppression. 


HESLOP B. F. and HARDY B. E. (1971) The distribution of *!Cr- 
labeled syngeneic and allogeneic lymph node cells in the 
rat. Transplantation 11, 128—134. 

SALAMAN J. R., ELVES M. W and FESTENSTEIN H. (1971) Factags 
contributing to survival of rats transplanted with kidneys 
mismatched at major locus. Transplant. Pioc. 3, 577—579. 


29. Coagulation changes in sensitized canine allo- 
grafts 


T. G. BRENNAN, P. J. GUILLOU and G. R. GILES, University 
Department of Surgery, Leeds (St James's) University 
Hospital, Leeds 


The role of intravascular coagulation processes in the rejection 
of grafts to sensitized recipients remains controversial (Pineo 
et al., 1970; Simpson et al., 1970). Pairs of dogs were sensitized 
by repeated skin grafts until the circulating lymphocytotoxins 
reached a minimum titre of 1 : 64. Kidneys were then trans- 
planted and serial blood samples taken from an artery and the 
renal vein for estimation of formed blood elements, coagula- 
tion factors (I, II, V, VIII and X), euglobulin lysis time and 
lymphocytotoxins. Serial renal biopsies were also taken for 
histological examination. 

Studies were performed on autografts (2 kidneys) and non- 
sensitized (2 kidneys) and sensitized homografts (4 kidneys). 
In all types of graft there appeared to be an accumulation of 
platelets and white cells within the kidney together with the 
release of fibrinolysins. These changes were more severe in 
sensitized homografts and were associated with an arterio- 
venous gradient of some coagulation factors across the trans- 
planted kidney. 

Kidneys transplanted into  sensitized recipients after 
heparinization (2 kidneys) did not accumulate formed blood 
elements. Similarly the arteriovenous gradients of coagulation 
factors were reduced after premedication of 4 dogs with methyl 
prednisolone (30 mg/kg) but not after cytosine arabinoside 
(4 dogs). 

The results show that kidneys transplanted into sensitized 
recipients are the site of a local intravascular coagulation 
process which may be modified by heparin or high doses of | 
steroids 


PINEO G. F., REGEOCZI G. and DEMPSTER W. J. (1970) The nature 
of experimental second-set kidney transplant rejection. 1. 
The role of coagulation in hyperacute (second-set) renal 
allotransplant rejection in dogs. Br. J. Exp. Pathol. 51, 
547-562. 

SIMPSON K. M , BUNCH D. L., AMEMIYA H , BOEHMIG H. J., WILSON 
C B., DIXON F. J., COBURG A. J., HATHAWAY W E., GILES 
G. R. and STARZL T. E. (1970) Humoral antibodies and 
coagulation mechanisms in the accelerated or hyperacute 
rejection of renal homografts in sensitized canine recipients. 
Surgery 68, 77—85. 


30. The influence of graft age, sex and donor-recipient 
relationship on the lymphocyte reaction to renal allo- 
grafts in mice 

P. A. H. STEWART and A. E. THOMPSON, St Thomas's 
Hospital, London 


A semiquantitative technique of measuring the lymphocytic 
infiltration in an allograft has been described (Stewart and 
Swinney, 1972). A modification of this method has been applied 
to the study of renal allografts of variable ages. Using a 
trephine, a 2-mm circumcision was made into the decapsulated 
donor kidney. The disc was then amputated to leave a shce of 
0 7 mg 1n thickness. . 


Incision and elevation of the recipient renal capsule allowed 


"the cooled moist disc to be placed with its decapsulated surface 


* 


in contact with the anterior surface of the renal cortex of the 
recipient. 
Microscopy of stained paraffin sections of 3-, 5-, 7-, 9- and 
1 I-day allografts, transplanted under controlled immunogenic 
conditions across a strong histocompatability barrier, showed 
the tubules of the graft touching those of the recipient kidney 
with variable lymphocytic infiltration in the junctional zone of 
the graft. 
Using an eyepiece graticule, ‘blind’ lymphocyte counting was 
erformed in the same three junctional zones of each graft. 
Analysis of the results obtained from 121 grafis showed that 
female CBA recipients reacted more vigorously than males, the 
time of maximum lymphocytic infiltration was also sex- 
dependent, occurring in females on day 11 and males on day 
9. and reversal of the donor-recipient relationship produced a 
greater reaction for the BALB/C host. 


STEWART P. A. H. and SWINNEY J. (1972) A histological technique 
for assaying the eflicacy of methods designed to reduce 
allograft rejection. Br. J. Surg. 59, 312. 


31. Active enhancement of mouse skin allografts: 
the effect of Bordetella pertussis and regional lymph- 
adenectomy 

A. W. CLARK and A. P. MONACO (C. T. Howe), Depart- 
ments of Surgery of King's College Hospital, London, 
and Harvard Medical Schools, Mass., USA 


B. pertussis has been shown to prolong the survival of actively 
enhanced skin grafts. Recently Taub et al. (1972) have shown 
that the lymphocytosis which follows B. pertussis administra- 
uon is largely due to mobilization of cells from the peripheral 
nodes and spleen. We therefore tested the possibility that 
excision of the regional nodes would affect the survival of skin 
allografts which have been actively enhanced. 

The right axillary and inguinal nodes of (CS7BL/6X A Jax)FEl 
mice were excised. The next day all the mice were grafted with 
C.H/He skin. Alternate mice were grafted on the left side to 
provide control groups. Three pairs of groups were either 
untreated or given ALS on days —1 and +2 relative to 
grafting, or given ALS on days —1 and +2 and C,H/He 
marrow on day 7 after grafting. The median skin graft 
survivals (s.d. deviations for each group are shown below: 


Group No treatment ALS ALS and marrow 
Test | 7-0 e | 45 35-0 = 3 74 62- 0 cb 24 
Control 15-0 4 1-45 37-0 = 7-5 47-0 + 9: 5 


Surgical excision of the regional nodes before skin grafting 
allows better priming for enhancement and suggests a possible 
mechanism of action of B, pertussis in prolonging graft survival 
in actively enhanced mice. 

TAUB R. N., ROSETT w. and ADLER A. (1972) Distribution of 
labeled lymph node cells in mice during the lymphocytosis 


induced by Bordetella pertussis. J. Exp. Med. 136, 1581— 
1593, 


32. Role of cytotoxic antibodies and immune com- 
plexes in rats bearing enhanced renal allografts 

S. DESAI, M. RUSKIEWICZ, TUN PE, J. SMITH, J. F. 
MOWBRAY and L. D. F. LEMEYER, Surgical Unit and 
Department of Experimental Pathology, St Mary's 
Hospital Medical School, London 

Alotransplantation may engender the production of specific 
allo-antibodies directed against transplantation antigens, which 
can then be demonstrated in various organs. This we have now 
shown to be trug for an extension of the rat transplantation 
moddi, Lewis = BN-»Lewis (Desai and Ruszkiewicz, 1973). 


as 3 
First, we have demonstrated IgG and to a lesser degree IgM 
using the immytnoperoxidase technique in: 2 
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Renal allografts following pretreatment with donor bone 
marrow cells (p == 20). 
2. Renal allografts without pretreatment (9 = 
3. Recipient's own kidney lett in siru after allora WHR 
a kidney or a heart (2 = 6). 


A Renal Sopa transpianted simultaneously with a rena 


> 24). 


poses NE cytotoxic antibodies and compic- 
ment-binding soluble immune complexes have been demon 
strated in the blood of animals in all four groups, but not wher 
isografts alone were performed. We have eluted donor-specific 
cytotoxic antibodies from kidneys of all four groups. but noi 
when isografts alone were performed. In addition, 
specific antibody to tubular basement membrane can also he 
eluted from the renal allografts, but not from isografts alone 

These findings suggest that the immunological unresponsive. 
ness exhibited by these animals may be due te the presence of 
soluble transplantation antigen/antibody complexes 
these animals. 


: 
a GOPOD 








present in 


DESAT S. and RUSZKIEWICZ M. (1973) The mechanism of 
enhancement of rat renal allografts, The nature of 
enhancing antibody. Br. J. Surg. 60, 314 


33. Critical evaluation of viability assays in renal 
preservation 

G. M. ABOUNA, T. G. DELONG, D. H, PASHLEY, R. EF. 
SOBEL and J. M. GINSBURG (Sir Michael Woodruft i 
Department of Surgery, University of Edinburg: h aid 
Departments of Physiology and Laboratory Medicine, 
Medical College of Georgia, USA. 

In an attempt to identify the parameters of renal function, 
haemodynamics and cellular injury which might predic: post- 
transplant function, 19 kidneys were preserved for 24 hours 
by perfusion at 10 °C and fixed systolic pressure. T 


rena 


Phe rena! 
artery, renal vein and ureter were cannulated. During preserva. 
tion the following parameters were measured at GO. 3 and l 
hours: pH, pulse pressure, perfusate flow, vascular resistance. 
O, consumption, perfusate ammonia, free fatty acids, acid 
phosphatase and zinc, perfusate and urinary SGOT. alkalines 
phosphatase, LDH, electrolytes and protein, the clearance of 
exogenous creatinine, inulin, "i-hippuran, Na, K, Ca, PO, 
and glucose. After autotransplantation and immediate opposi 
nephrectomy, urine volume, clearance of creatinine. (Hgo 
hippuran, Na and K were measured over 30-minute periods. 
and a biopsy taken for light and electron microscope studies. 
Twelve kidneys functioned immediately and sustained ide 
(group A); 7 kidneys failed (group B). 
were subjected to computer analysis. 1t was found that 
renal function and water and solute reabsorption conti E 
at 10 °C. Group A kidneys had a significantly higher perfusate 
flow (P<0-001) and lower vascular resistance (P« 0:023 than 
group B kidneys. Post-transplantation urine volume and 
creatinine clearance were significantly higher in group A than in 
group B (P--0-05). None of the other parameters showed an. 
correlation with ultimate graft function. 

During 24-hour kidney preservation perfusate 
perfusion resistance (not pulse pressure) are the onis 
criteria of viability currently available, and urine volume ani 
creatinine clearance at 30 minutes after reimplantation provide 
accurate and reliable viability assays, 





AH the measurements 
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34. Diagnostic and prognostic significance of immune 
competence testing in patients with breast cancer 
P. M. BOLTON, SUSAN L. JAMES, JOYCE M, DAVIDSON an d 
L. E. HUGHES, University Department of Surgerv, Welsh 
National School of Medicine, Cardiff 
impairment of delayed hypersensitivity is. a feature 
malignancy. Eilber and Morton (1970) studied the response to 
DNCB in cancer patients and concluded that an impaired 
response carried a poor prognosis. 

We have used five immune tests—-serum immunogiobulan 
levels, peripheral lymphocyte count, lymphocyvie response te 
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PHA, Mantoux and DNCB tests—to give a comprehensive 
assessment of immune competence. Patients were tested prior 
to surgery and serially after treatment. 

One hundred and sixty-two patients with suspected breast 
cancer have been studied. One hundred and thirty-three were 
found to have carcinoma Eighty-three have been followed up 
for 12 months or more. 

Of these tests, the Mantoux and DNCB responses have been 
found to correlate with the prognosis; 97 per cent of patients 
with benign disease were DNCB positive compared with 45 per 
cent of patients with cancer and haematogenous spread 
Patients with early localized cancer occupied an intermediate 
position, while those with advanced local tumours had a 
positive rate equivalent to the benign patients. Consideration 
of the Mantoux with the DNCB response enhances the value 
of the tests. In general, conversion from negative to positive 
was associated with a good response to treatment, whereas 
persistent negativity implied a poor prognosis. 


EILBER F. R. and MORTON D. L. (1970) Impaired immunologic 
reactivity and recurrence following cancer surgery. Cancer 
25, 362—367. 


35. The immunocompetence of patients with breast 
cancer, as assessed by the human to mouse normal 
lymphocyte transfer reaction 

M. O. SYMES and JENNIFER A. WESTWOOD (A. G. Riddell), 
Department of Surgery, University of Bristol 


The normal lymphocyte transfer reaction, which results from 
injection of human lymphocytes intradermally into a mouse 
(Rees and Symes, 1973), has been used to measure the immuno- 
competence of patients with carcinoma of the breast. Five of 
7 patients with a primary tumour of 2 cm showed normal 
immunocompetence, as did 5 of 6 patients with a larger primary 
but no nodal metastases. In contrast 4 of 7 patients with 
advanced nodal or distant metastases showed diminished 
immunocompetence. 

Thus carcinoma of the breast can arise in the absence of 
host 1mmunodepression. Lymphocytes from the peripheral 
blood or spleen of individuals without neoplastic disease were 
incubated ın plasma from a patient with multiple metastases 
showing depressed immune reactivity. In 2 of 3 experiments 
the incubated lymphocytes in turn showed depressed normal 
lymphocyte transfer reactivity, 1n comparison with aliquots of 
the same cell suspensions incubated ın plasma from a healthy 
female. 


REES J. A. and SYMES M. O. (1973) An in vivo test for the 
immunocompetence of human lymphocytes. Trans- 
plantation 16, 565—569. 


36. Relationship between the DNCB test and prognosis 
in cancer patients 

J. B. DUBOIS and B. SERROU, Department of Immunology, 
Centre Paul Lamarque, Cliniques Saint-Eloi, 34 000, 
Montpellier, France 


The role of cellular immunity in the control of the malignant 
process ıs now well established. Numerous authors have 
suggested the value of exploring delayed hypersensitivity by 
cutaneous tests because of their simplicity and uniform results. 
We studied the cutaneous delayed hypersensitivity response to 
DNCB in patients with ear, nose and throat, gynaecological, 
breast and digestive tract cancer. One hundred and forty-five 
patients were tested; 101 had a negative response and 44 a 
positive one. In the DNCB negative patients 33-6 per cent had 
metastases. The study of the relationship between the cutaneous 
responses and the survival time showed that 55:4 per cent of 
the DNCB negative patients died within the first 6 months and 
that only 103 per cent of the DNCB positive patients died 
during the same period; 89-7 per cent of patients with positive 
responses to DNCB were still alive after 6 months (P<0-001). 
We can conclude that a negative test indicates a poor short- 
term prognosis. The DNCB test seems to be related to the 
progression and the spread of neoplasms. 
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37. Renal cortical cation composition as an index of 
human kidney graft viability e 
R. A. SELLS, G. A. MCLOUGHLIN and IRENE TYRRELL, 
Department of Surgery, University of Liverpool 


Thirty per cent of 534 human cadaveric kidneys transplanted 
in the United Kingdom have failed to function owing to 
ischaemic damage sustained before the death of the donor 
(Report, 1973). There is at present no reliable means of 
estimating graft non-viability; this paper describes a 90-minute 
technique ın which the cation content of small renal cortical 
biopsies has been studied. ` 

Biopsies weighing approximately 50 mg were taken from 
human donor kidneys (McLoughlin et al., 1973). The wet and 
dry weights of the tissue were measured, and the total potassium 
and sodium content was estimated following 30 ,minutes' 
digestion in warm 0-1 N nitric acid. The ratio K : Na (con- 
centrations 1n mEg/kg dry weight) was calculated. 

In 25 kidneys which functioned for 1—24 days after trans- 
plantation the mean K : Na value was 0-507 4-0-046 (range, 
0 232-1:015). In 10 kidneys which never functioned owing to 
irreversible damage the mean K : Na value was 0-144 4- 0-008 
(range, 0-105—0 162). The difference was significant (P< 0-001). 

Estimation of renal cortical cation compositions 1s a simple, 
rapid and accurate method of distinguishing potentially viable 
from non-viable kidneys. 


REPORT (1973) Report of National Organ Matching Service 
(DHSS), August, 1973. London, HMSO. 

MCLOUGHLIN G A., SELLS R. A. and TYRRELL I. (1973) Renal 
cortical cation composition as an in vitro test of viability. 
Eur. Surg. Res. 5 (Suppl. 1), 27. 


38. The effect of posture on the gastric emptying of 
solid meals in normal subjects and patients after 


vagotomy 

B. D. HANCOCK, E. BOWEN-JONES, R. DIXON, T. TESTA, 
I. W. DYMOCK and D. J. COWLEY, Departments of 
Surgery and Medicine, University Hospital of South 
Manchester, and the Department of Medical Physics, 
Manchester Royal Infirmary 


After truncal vagotomy and drainage, gastric emptying of 
liquids 1s influenced by the posture of the patient. Emptying is 
rapid with the patient sitting and slow when lying on the left 
side (McKelvey et al., 1969). It is clinically 1mportant to know 
(1) whether this finding applies to the emptying of solid meals 
and (2) whether it is 1nfluenced by the type of vagotomy 

We have studied 10 healthy volunteers and 10 patients less . 
than 3 months after vagotomy (5 after truncal vagotomy and . 
pyloroplasty; 5 after highly selective vagotomy). Gastric 
emptying of a solid meal labelled with chromium-51 was 
monitored by a gamma camera for 90 minutes. Tests were 
performed twice within 5 days in each subject, once with the 
subject lying supine and once while standing. 

In normal volunteers there was no difference in emptying 
rates when lying or standing throughout the 90 minutes (P< 
0 4). After both types of vagotomy emptying was faster when 
standing than lying (P « 0-01). After truncal vagotomy emptying 
while lying was slower than normal (P«0 01), but emptying 
while standing was the same as normal. After highly selective 
vagotomy emptying with the patient lying supine was the same 
as normal, but emptying while standing was faster than normal 
(P<001). Postural differences in gastric emptying after 
vagotomy could be due to denervation of the body of the 
stomach alone. 


MCKELVEY S. T. D., CONNELL A. M. and KENNEDY T. L. (1969) 
Gastric emptying and transit time as factors in post- 
vagotomy diarrhea. Gut 10, 1047. 


39. The effects of mercury perchloride solution on 
collagen synthesis in rat colon anastomoses 
J. E. HALE (H. Ellis), Westminster Hospal, London 


Colonic irrigation with mercury perchloride prevents anasto- 
motic,tumour recurrence (Hale, 1969) but may delay healing 


> 
(Hale, 1971). This was invesugated by measuring the synthesis 
MT collagen in rat colon wounds. 

Animals were injected with tritiated proline (6 mCi/g body 
weight) 3 davs after anastomosing the colon and were then 
killed as intervals. The collagen in biopsies from anastomoses 
irrigated with | : 500 mercury perchloride or saline solution 
was extracted and separated into soluble and insoluble fractions 
and the specific activity of tritiated hydroxyproline in each 
fraction calculated. 

During collagen synthesis proline is incorporated into the 
molecule and then hydroxylated. Most of the injected radio- 
active proline was excreted after 24 hours and only collagen 
synthesized during this period became labelled. A high 
concentration of radioactivity in biopsies taken | day after 
injecting the radioactive label indicated rapid collagen synthesis. 

in bath groups of animals the highest concentration of radio- 
activity was found in the soluble collagen 1 day after injecting 
tritiated proline. In control anastomoses the specific activity of 
proline which was significantly more than 714 =. 265 d/min ug^! 
hydroxyproline found in. wounds irrigated with mercury 
perchloride. 

Local application of a 1 : 500 mercury perchloride solution 
reduced the formation of collagen in rat colon anastomoses. 


HALE J. E. (1969) The value of mercury perchloride and other 
agentsin reducing tumour recurrence in colon anastomosis. 
Proc. R. Soc. Med. 62, 713—714. 

HALE J. £, (1971) Healing of colonic anastomoses in the rat 
following irrigation with mercury perchloride and cetrimide 
solution. Br. J. Surg. 58, 304. 


40. A comparison of fasting serum lipid concentrations 
and lipoprotein patterns in patients with stenosing and 
dilating forms of peripheral arterial disease 

R. M. GREENHALGH, G. W. TAYLOR, J. KAYE and B. 
LEWIS, Surgical Professorial Unit, St Bartholomew's 
Hospital, and Departments of Chemical Pathology, 
St Bartholomew's Hospital and Royal Postgraduate 
Medical School, London 


in a consecutive series of 116 peripheral arterial disease patients 
Greenhalgh et al. (1971) reported that the fasting serum 
triglyceride and cholesterol levels were raised and the hpo- 
protein patterns were significantly different from normal and 
from those of patients with coronary artery disease. 

This investigation is concerned with possible differences in 
fasting serum lipid levels and lipoprotein types in patients with 
radiological evidence of stenosing or dilating forms of peripheral 
arterial disease. Fasting serum was analysed in 145 con- 
secutive patients with stenosing disease and 69 patients with 
dilating disease and compared with 50 age- and sex-maiched 
control patients. 

Results are given 
classification: 


according to the WHO lipoprotein 


Total Type Type Type Type Type 
abnormal tla lib Hi IV V 


Stenosing disease 61 (4275) 4 9 j 47 0 
(n — 145) 

Dilating disease 
(n= 69) 

Control {a= 50) 4 | (} 0 3 0 


25 (36%) 9 i 6 8 | 


Type IV hyperlipoproteinaemia was by far the commonest 
abnormality in the stenosing group, occurring in 47 patients 
(32 per cent). In dilating disease, however, types Ha, HI and fV 
were almost equally common. Lipoprotein abnormalities were 
significantly more frequent in stenosing disease (7? = 17:91. 
P 0:005) and in dilating disease (77? — 11:05, P: 0-005) than 
in the control patients. The distribution. of abnormal lipo- 
protein types iMhighly significantly different in the stenosing 
and dilating disease groups (F test, P< 0-001). 

The mean fasting serum triglyceride level was significantly 
higher in stenósing disease than in dilating disease (Pe 0-05). 
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but the mean fasting serum cholesterol level was significantly 

higher in dilating disease than in stenosing disease (P« 0051. 

GREENHALGH R. M., LEWIS B., ROSENGARTEN D. S., CALNAN JF. S, 
MERVART L and MARTIN P. (1971) Serum lipids and Hpo 
proteins in. peripheral vascular disease. Lance: X. s 
950. 





41. The use of neutral red as a peroperative test of 
vagal innervation in the dog 

S. NUNDY and J. H. BARON, Department of Surgery, 
Royal Postgraduate Medical School, London 
Peroperative tests for the presence of uncut vagal nerve fibres 
have not been satisfactorily validated or used widely, Neutra! 


red injected intravenously is excreted by the parietal cells and 





has been used to demonstrate segmental innervation ol 
stomach (Pritchard et al., 1968). 





in four groups of dogs the cervical vagi were stimulated 
electrically for 40 minutes after the intravenous injection. of 


10 ml of | per cent neutral red. The mucosa of the stomach 






was apposed to resin casts covered with gauze swabs through 
a gastrotomy. The area of swab stained pink was measured 
with a planimeter. 

The mean area stained by neutral red was 52 per ceni of the 
total surface of the gauze in contact with the stomach wall in 
dogs with intact vagi, 19 per cent in those with denervation of 
the distal parietal cells, 22 per cent in others with proxima 
parietal cell denervation and 0 per cent after complete tra 
thoracic vagotomy. The proportions of gastric mucosa stai 
pink were compared with the reductions in insulin-stimulate: 
acid output in other dogs who had undergone similar opera- 








tions and there was a significant correlation (ec O4, 
P « 0-01). 
This technique may provide the basis of a test of residua! 


vagal innervation of parietal cells during vagotomy operations 
in man. 


PRITCHARD G. R.. 


the vagal system to the stomach. Surg. Gynecol. GQbsres 
126, 791-798, 


42. The role of pentagastrin in the production of canine 
hypertrophic pyloric stenosis and pyloroduodenai 
ulceration 

A, A. KARIM, J. E. MORRISON and T. G, PARKS, Depari- 
ment of Surgery, Queen's University, Belfast 


This inquiry was stimulated by Dodge (1970), who produced 
pyloric muscular hypertrophy and duodenal uleeration in 
some of the offspring of three pregnant bitches injected with 
pentagastrin. In the present investigation 23 litters. comprising 
116 puppies, were studied. 

Group 1: Twelve bitches were given depot injections of 
pentagastrin incorporated in either bees-wax or gelatin, io doses 
ranging from 2 to 8 mg daily, during the second half of 
pregnancy. Among 59 offspring 14 developed pyloric muscular 
hypertrophy and 8 developed pyloroduodenal ulcers of winch 
2 perforated. 

Group 2: Six pregnant bitches were treated as those in group 
I, but in addition the puppies were injected with pentagastrin 
in gelatin from birth for variable periods up to 30 days, 
Among 30 puppies there were 7 instances of pyloric hyper 
trophy and 2 of ulceration including | perforation. 

Group 3: Among 27 puppies from 5 control Hitters in which 
neither mothers nor offspring received pentagastrin there was 
no evidence of hypertrophy or pyloroduodenal ulceration 
(P< 0-05). 

it may be concluded that the prenatal level of circulating 
pentagastrin is an important factor leading to the hyper 
trophic and ulcerative changes in postnatal life in the exper: 
mental animal. 

DODGE J. A. (1970) Production of duodenal ulcers and hyper- 
trophic pyloric stenosis by administration of gastrin to 
pregnant and newborn dogs. Nature (Lond.) 223, 184. 
285. 
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43. Endogenous gastrin release and lower oesophageal 
sphincter pressure 

B. G. CLENDINNEN, I. W. MCCALL, CAROLINE J. OWENS 
and R. F. HARVEY, University Departments of Surgery, 
Radiology and Medicine, Bristol Royal Infirmary 


Changes 1n endogenous plasma gastrin and lower oesophageal 
sphincter pressure were measured synchronously in 20 subjects 
after a standard meat extract meal. Significant increases in both 
plasma gastrin and sphincter pressure were seen. Peak plasma 
gastrin response occurred 19-5 minutes and peak lower 
oesophageal sphincter response 43:0 minutes after the 
meal. 

Subjects were placed in three arbitrary groups based on the 
magnitude of their plasma gastrin response. In 5 subjects 
there was no appreciable rise (<5 pg/ml) ın plasma gastrin 
after the meal. In this group there was only a small but never- 
theless significant mean rise in lower oesophageal sphincter 
pressure to 18 per cent above the fasting value (P<0-05). 
Proportionately greater increases in the oesophageal sphincter 
pressure of 54 2 per cent (P<0-005) were seen in patients with 
a rise in plasma gastrin up to 50 pg/ml, and those with a gastrin 
response over 50 pg/ml showed a mean pressure rise 80:3 per 
cent above the fasting value (P «0 0025). 

These results suggest that endogenous plasma gastrin 1s an 
important but not unique stimulus to the rise in lower oeso- 
phageal sphincter pressure after food. Three subjects with a 
poor gastrin response and a small increase in sphincter pressure 
complained of heartburn. 


44. The effect of anaesthesia on the action of gastrin 

J. C. W. EVANS, D. D. REEDER and J. C. THOMPSON 
(J. H. Peacock), Departments of Surgery, University of 
Bristol; Royal Infirmary, Bristol, and University of 
Texas Medical Branch, Galveston, USA 


Anaesthesia depresses gastric acid secretion. The effect of 
anaesthesia on the actions of endogenous and exogenous 
gastrin was studied. 

Paired studies were performed in dogs either awake or 
anaesthetized with pentobarbital sodium, 25 mg/kg 1.v. In 10 
dogs endogenous gastrin release was stimulated by antral 
irrigation with acetylcholine. Basal and stimulated acid 
secretions were collected over a period of 3 hours and serial 
peripheral venous samples were assayed for gastrin. Five 
additional dogs received infusions of increasing doses (0-1, 0-5 
and 1:25 ug/kg hr!) of synthetic gastrin over 90 minutes. 
Serial peripheral venous samples and acid secretions were 
collected at each dose level. 

In the 10 dogs that received antral acetylcholine, acid 
secretion with the animals awake was 2:74 mEq/15 min and 
during anaesthesia was 1-0 mEq/15 min (P<0 05). Mean 
serum gastrin in the awake animals was 227-2] pg/ml. 
During anaesthesia gastrin levels were significantly higher 
(mean, 4764-41 pg/ml) than during studies while the dogs were 
awake. In the 5 dogs receiving increasing doses of synthetic 
gastrin acid secretion was significantly lower with the dogs 
anaesthetized in response to a dose of 0-5 ug/kg hr-! but there 
was no significant difference at a dose of 1:25 g/kg. 

Anaesthesia suppressed the acid secretory response to 
endogenous gastrin despite increasing peripheral circulating 
levels. With exogenous gastrin, increasing the dose was capable 
of overcoming this anaesthetic suppression of acid secretion. 


45. The effect of vagotomy on gastrin release in 
response to insulin hypoglycaemia 

R. C. G. RUSSELL, R. G. FABER, S. R. BLOOM and 
M. HOBSLEY, Department of Surgical Studies, The 
Middlesex Hospital, London 

Hansky et al. (1972) claimed that vagotomy abolishes gastrin 
release in response to insulin hypoglycaemia, but Stadil (1972) 
and others have challenged this view. 


eTo investigate this controversy gastrin levels have been 
measured by radio-Immunoassay and after insulin (0 2 U/kg 
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. 
: 

4 
i.v.) ın 70 patients after vagotomy—truncal vagotomy (TV) 47 
selective vagotomy (SV) 23. Gastric acid output was alfó 
measured for 1 hour before and 2 hours after the administra- 


tion of insulin Subdividing the groups by Hollander's criteria * 


into positive and negative, the results were: . 

TV negative TV positive 
Basal gastrin (pg/ml) 54-94-8:2 503495 
Peak gastrin (pg/ml) 78 8+11'1 85-92-15:9 
BAO (mEq/15 min) 0 439+0°9 0-677 40-146 
PAO (mEq/15 min) 0-696+0 114 3:447 -- 0-519 

SV negative SV positive 
Basal gastrin (pg/ml) 63:8 +79 48:5474 
Peak gastrin (pg/ml) 69-6 4- 6-5 69-5 12:3 
BAO (mEq/15 min) 0-525+0 281 0:562 +0:127 
PAO (mEq/15 min) 0 481 +0235 2-003 +0 293 


The plasma gastrin rose significantly in all the groups except 
after SV negative, and 1n this group alone there was no rise in 
acid output. Accordingly, all the patients who displayed no 
rise in acid output were grouped: their mean basal plasma 
gastrin was 56--6:8 pg/ml, while the peak value was 63-4- 7-5 
pg/ml, i.e. no significant rise. 

These results appear to resolve the controversy by showing 
that vagotomy abolishes the release of gastrin following insulin 
hypoglycaemia, provided that this produces no increase in 
acid output. 


HANSKY J., SEVENY C, and KERMAN M. G. (1972) Role of the 
vagus 1n insulin-mediated gastrin release. Gastroente: ology 
63, 387—391. 

STADIL F. (1972) Effect of vagotomy on gastrin release during 
insulin hypoglycaemia in ulcer patients. Scand J Gastro- 
enterol. 7, 225—231. 


46. Duodenal ulcer and maximal gastric secretion 

M. HOBSLEY, M. A. HASSAN, A. CAMERON, R. G. FABER 
and P. wHITHELD, Department of Surgical Studies, 
The Middlesex Hospital, London 


It is well known that duodenal ulcer (DU) patients on average 
secrete more acid when maximally stimulated than do control 
subjects, and this hypersecretion is usually accepted as being a 
factor ın the aetiology of the condition. Since there are many 
exceptions to the relationship, the problem has been re- 
examined taking into account factors that are usually ignored: 
pyloric losses, duodenal reflux, age, lean body mass (LBM) 
and length of history. 

Histamine infusion tests were performed in 54 control ' 
subjects and 64 DU patients. Pyloric losses were measured by 
an inert marker (Hobsley and Silen, 1969), and duodenal reflux 
by a formula depending on sodium output (Fiddian-Green et 
al., 1972). The true gastric secretory rates were correlated with 
LBM, and deviations from the regression line further corre- 
lated with age to permit age standardization The regression 
between age-standardized rates and LBM then formed the 
basis for comparison with the DU group. 

Secretion rates in the DU group, similarly corrected for 
pyloric losses, reflux and age, indicated that 16 out of the 
64 subjects were true hypersecretors. Thus by no means 
all DU subjects have higher than normal maximal 
secretion. 

The secretion rate of each DU subject was expressed as a 
percentage of the predicted value for that LBM in the control 
series, and correlated with length of history, yrelding the 
following relationship: 


secretory rate 
predicted secretory rate 
= 0 00868 x years of symptoms + 14-7496. 
At zero time 1t would appear that DU patients secrete only 
115-5 per cent compared with control subjects. This 1s not 
significantly different from 100 per cent. The hypothesi$ that 


increased. maximal secretion produces DU 1s unlikely to be 
correcé and the converse is more likely. *. 


loge x 100 


* 
* 
* 
* + . 
> UE 
FIDDIAN-GREEN R. G., RUSSELL R. C. G. and HoBSLEY M. (1972) 


Secretin-induced pyloric reflux: verification of the mathe- 
matical Yormula for eliminating reflux in gastric aspirate. 
Br. J. Surg. 89, 903. 

HOBSLEYsM. and SILEN w. (1969) Use of an inert marker (phenol 
red) to improve accuracy in gastric secretion studies. Gui 
10, 787-795. 


47. The effect of intravenous carbohydrate in surgical 
patients 

^. E, B. GIDDINGS and R. G. CLARK, University Surgical 
Unit, Northern General Hospital, Sheffield 


An increase in the insulin response to glucose has been 
described following injury. However, the cause and conse- 
quences for the patient remain controversial (Blackburn et al., 
1973). Even when preoperative stimulation tests are used as a 
control, changes in the postoperative distribution of glucose 
and the rapid first phase of insulin release make interpretation 
difficult. In this study a biphasic pattern of insulin release has 
been stimulated in 18 surgical patients on three occasions. This 
pattern is characteristic of the isolated pancreas (Grodsky, 
1972). 

The test was carried out before and on the morning following 
operation. For the next 3 days 6 patients received only saline 
intravenously, 6 received sorbitol/saline and 6 glucose/saline. 
Each régime was related to body weight and provided the 
same amount of fluid and electrolyte. The test was repeated on 
the fourth day. 

All the patients showed higher insulin levels by the first post- 
operative day (P<0-01). On the fourth day, however. the 
response of the saline and sorbitol/saline groups had declined. 
In contrast, those who had received glucose/saline showed a 
highly significant increase (P< 0-01). 

This study shows that the high insulin responses which 
follow surgical operation may be exaggerated even further by 
intravenous glucose/saline solutions at a time when the effect 
of stress alone has declined. 


BLACKBURN M. D., FLATT J. P., CLOWES G., H. A. ODONNELL T. F, 
and HENSLE T. E. (1973) Protein-sparing therapy during 
periods of starvation with sepsis or trauma. Ann. Surg. 
177, 588—594. 

GRODSKY G. M. (1972) A threshold distribution hypothesis for 
packet storage of insulin and its mathematical modeling. 
d. Clin. Incest. 81, 2047-2059. 


48. The intravenous fat tolerance test as a measure of 
fat utilization 

J. G. W. FEGGETTER, HAZEL A. DAVIDSON, ROSEMARY 
JOHNSON and I. D. A. JOHNSTON, Department of Surgery, 
University of Newcastle upon Tyne 


The removal rate of fat from the blood is increased after surgery 
and the increase is related to the severity of the opera- 
tion (Feggetter et al., 1973). An experiment was designed 
to see if the rate of fat clearance after surgery represented 
utilization, 

Two trail hounds on a standard diet were used for 10 studies. 
The animals were anaesthetized and intubated. A standard 
intravenous fat tolerance test was used to measure exogenous 
triglyceride clearance (Lewis et al., 1972). At the same time the 
clearance of a tracer dose of 10 aCi of “C-labelled triglyceride 
was measured using a scintillation counter. The expired gases 
were passed through hyamine and the "*C-labelled CO. was 
measured in serial aliquots by scintillographv. 

The clearance of exogenous triglyceride as measured by the 
nephelometer was no faster than that measured by the “C 
method. (Nephelometer mean 3:38 per cent min-', scintillo- 
graphy mean 2:37 per cent min™t.) The slightly lower clearance 
given by the C method may be due to its entry into low 
density lipoprotein. Labelled CO, peak production was 
reached at 90 eninutes. indicating metabolism of the injected 
triglyceride. 

he rate of intralipid clearance was related to C-labelled 
CO, production in 7 out of 10 experiments (P 0:05)a 
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FEGGETTER J. G. W., DAVIDSON H. A. and APPLETON D. (1973) 
The evaluation of an intravenous fat-tolerance test in 
assessing fat turnover in surgical patients. Br. /. Surg. 66. 
914. 

LEWIS B., BOBERG J, MANCINI M. and CARLSON L. A, (19721 
Determination of the intravenous fat tolerance test « 
intralipid by nephelometry. Atherosclerosis $5. 83-36. 





49. Changes in serum zinc after operation 

G. SEFTON, R. G. CLARK and G. OWEN, COniversity 
Surgical Unit and Department of Chemical Pathology. 
Northern General Hospital, Sheffield 


Recent work has shown a great increase in urnarv zinc 
excretion after operation (Fell et aL, 1973). This 
describes changes in plasma zinc levels after different grades of 
trauma and their relation to other features of the postoperatese 
response. 

Twenty-eight surgical patients have had serial measurements 
of plasma and urine zinc with studies of nitrogen and electro- 
lyte balances. The mean preoperative plasma zinc was 5? 


Stud 


plasma zinc decreased to 62:82 ug/100 ml-—6? . TT ug 
100 ml (P 0:001) in 6 cases of minor trauma, 66: ii ug. 
100 ml (P«0-001) in 10 cases of moderate trauma and 49 





Normal values returned within 2-3 days. The mean 
operative urinary zinc excretion was 500 ug/dav. Twenty-four 
hours after operation the urinary zinc increased. reaching a 
peak near 1300 wg/day between the second and third days. vo 
relationship could be found between plasma and urinary zinc 
in time or quantity. An additional group of 6 patienis f 
intravenously showed that nutrition did noi improve these 
changes. No connection was found with nitrogen. balance or 
other plasma electrolytes. 

A significant drop in plasma zinc occurred for 2-3 days after 
operation which is unrelated to other features of postoperative 
metabolism and may reflect a change in the carrier state. 


pre- 


a$ 
C 





FELL G. S., FLECK A.. CUTHBERTSON D. P., QUEEN K., MORRISON t, 
BESANT R. G. and HUSAIN S. L. (1973) Urinary zinc levels as 
an indication of muscle catabolism. Lancer 1. 280-282. 


50. The value of urodynamics in the differential 
diagnosis of urinary outflow tract obstruction 

A. C. BUCK, J. E. CASTRO and G. D. CHISHOLM, Urelogicr/ 
Unit, Department of Surgery, Hammersmith Hospital 
and Royal Postgraduate Medical School, London 


The diagnosis of prostatic hypertrophy can be difficuli. for 
signs and symptoms of bladder outflow tract obstruction mas 
be incompletely explained bv usual clinical and radiological 
investigations. 

Measurements of urinary flaw rate, catheter residual urine. 
cystometry and urethral profile were therefore made in 53 
patients in whom the diagnosis could not be made ov con. 
ventional methods. 

Twenty-five patients had symptoms or signs that were onis 
partially consistent with a diagnosis of prostatic hypertrophy 
In 15 the urodynamic measurements were typical of the disease 
and they underwent prostatectomy. Seven patients had nor 
results and they have since improved sympfomatically. in 
patients the measurements were suggestive of other disease 
which was confirmed by further investigation. 

Twenty-one patients with a possible diagnosis of benign 
prostatic hypertrophy were known to have other causes 
symptoms of outflow tract obstruction. Urodynamic studies 
established that prostatic hypertrophy was the cause in 58 
these and operation was performed, but in 9 patients the other 
disease was responsible for symptoms (for example, 6 Had à 
neurogenic bladder) In 4 patients normal 
obtained. 

After previous prostatectomy 7 patients continued to have 
symptoms; 3 had normal urodynamic results, but in 4 a Purger 
cause for their symptoms was revealed by these studies. 
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51. Haemodynamics of the aortic bifurcation 

R. C. LALLEMAND, D. L. NEWMAN and R. G. GOSLING 
(I. McColl), Departments of Surgery and Physics, 
Guy's Hospital, London 


It has been shown that efficient transmission of pulse waves 
through an aortic bifurcation depends on the area ratio which 
1s defined as the sum of the cross-sectional areas of the iliac 
branches divided by that of the aorta. 

Area ratio was measured from aortograms of patients with 
and without symptomatic arterial disease in the legs. Results 
were grouped by age. Area ratio decreases with increasing age 
from the value of 11 at birth ın patients free from vascular 
disease (Gosling et al., 1971), whereas in those with clinical 
atheromatous disease it 1$ fixed at a low level regardless of 
age. 

At an area ratio of | : 15 no reflection of pulse waves occurs. 
Deviation from this matched value causes increasing reflection 
so that at an area ratio of 05, 60 per cent of the pulsatile 
amplitude of the incident wave 1s reflected. Turbulence also 
occurs with increased flow velocity in the mismatched bifurca- 
tion. Reflection and turbulence subject the wall of the lower 
aorta to increased stress, which the structure of its media 1s not 
adapted to withstand (Lallemand et al., 1973). The site of stress 
may account for the incidence and location of complications 
of atheromatous disease. 

The usual aortic bifurcation prosthesis (area ratio 0:5) 
appears to be haemodynamically inefficient and its redesign ıs 
suggested. 


GOSLING R. G., NEWMAN D. L., BOWDEN N. L. R. and TWINN K. W. 
(1971) The area ratio of normal aortic junctions. Aortic 
configuration and pulse-wave reflection. Br. J. Radiol. 44, 
850-853. 

LALLEMAND R. C., GOSLING R. G. and NEWMAN D. L. (1973) Role 
of the bifurcation ın atheromatosis of the abdominal 
aorta. Surg. Gynecol. Obstet. 137, 987—999. 


52. Small bowel microflora in acute intestinal obstruc- 
tion and Crohn's disease 

P. A. SYKES and P. F. SCHOFIELD, Manchester Royal 
Infirmary and West Manchester Hospitals 


Intestinal microflora has been studied by intubation of normal 
subjects and patients with chronic intestinal disease but the 
microflora in acute intestinal disorders has received scant 
attention. 

In this study samples taken by needle aspiration at operation 
from various levels in the small bowel have been cultured on 
selective and non-selective media, under aerobic and anaerobic 
conditions for qualitative analysis and in tenfold serial 
dilutions for quantitative analysis. 

A control series (10 patients) yielded results both qualitatively 
and quantitatively similar to those obtained by intubation. 

The study has been applied to 20 patients with acute 
intestinal obstruction and 8 patients with Crohn's disease 
without acute obstruction..In both these groups there is a 
marked increase of organisms in the jejunum with a con- 
sequent loss of the normal gradient from jejunum to ileum. 


Mean jejunal count 
(organisms per ml) 


Group Aerobes Anaerobes 
Control 104 101 
Small bowel obstruction 10* 10! 
Large bowel obstruction 10° 10° 
Crohn's disease 10* 10t 





Thus there is a gross increase in aerobic and anaerobic 
organisms in Crohn's disease, acute large bowel obstruction 
and acute small bowel obstruction, and whilst in the former 
two conditions this could be due to colonization by colonic 
organisms, this obviously cannot be the case in acute small 
bowel obstruction and must be due to proliferation of normal 
jejunal flora. 
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53. Comparison of ??*Tc-labelled polyphosphate, Dymo: » 
phosphate and ethane hydroxydiphosphonate.in patients 
with skeletal metastases 

D. L. CITRIN, R. G. BESSENT, J. B. TUOHY, S. T. ELMS, E. 
MCGINLAY, W. R. GREIG and L. H. BLUMGART, University 
Departments of Medicine and Surgery and the Depart- 
ment of Nuclear Medicine, Royal Infirmary, Glasgow; 
Western Regional Hospital Board Department of 
Clinical Physics and Bio-engineering, Glasgow 


It is 1mportant to establish which of the new bone scanning* 
agents, polyphosphate, pyrophosphate and ethane hydroxy- 

diphosphonate (EHDP), is the most efficient. We have studied 

28 patients with known bone metastases to compare the 

relative performance of each agent. Each patient was Studied 

on two or three occasions with a different compound. 

In addition to visual comparison of the gamma camera 
scans, tumour: bone radioactivity ratios were obtained 
directly from the gamma camera using a Multi-channel 
Analyser. The values for the same tumour areas were compared 
by paired f-test. Blood clearance of the different agents was 
also compared. 

EHDP scans were subjectively better than pyrophosphate 
and polyphosphate. This impression was supported by the mean 
tumour: bone ratios which were significantly higher with 
EHDP than with any other agent. Blood clearance of EHDP 
was more rapid than the clearance of polyphosphate and 
pyrophosphate. 

Overall the combination of high tumour: bone ratios, 
lowered blood background and rapid whole body excretion 
suggests that EHDP is the phosphate bone scanning agent of 
choice. 


54. Reconstitution of immunological deficiency by 
thymus grafting 


D. G. GILMOUR, D. N. H. HAMILTON and P. R. F. BELL, 
Department of Surgery, Western Infirmary, Glasgow 


Human fetal thymus allografts have been used with success 
in the treatment of congenital absence of the thymus (di 
George syndrome). This success might encourage the use of 
thymus grafts to restore the depressed immunological respon- 
siveness associated with some human malignancies, and 
success with this approach has recently been claimed in 
Hodgkin's disease (Marcolongo and di Paolo, 1973). 

Thymus implantation has been studied ın CBA mice 
rendered deficient in cell-mediated immunity (B mice). All the 
mice were skin allografted to monitor the return of cell- 
mediated immunity (CMI) after implantation of syngeneic 
thymus tissue. 

Using fetal thymus a prompt return of CMI was found by 
4 weeks, a less prompt and incomplete return was found with 
the use of adult thymus The subcutaneous site was as effective 
an implantation site as the kidney capsule 

Four weeks after skin grafting a fetal thymus implant would 
not reject the skin, suggesting that a form of specific tolerance 
had been established. 

These results confirm that in a simple deficiency of CMI, 
fetal implants are effective However, the presence of a well- 
established antigen (such as an allograft or tumour) 
may prevent restoration of specific CMI by the thymus 
implant. 

MARCOLONGO R. and DI PAOLO N. (1973) Fetal thymic trans- 
plant in patients with Hodgkin’s disease. Blood 41, 
625-633. 


55. Defective bicarbonate secretion in response to 
duodenal acid loads 

R. FIDDIAN-GREEN and M. HOBSLEY, Department of 
Surgical Studies, The Middlesex Hospital’ London . 


Bicarbonate 10n concentration in secretions collected from the 
human duodenum (HCO,)p increases with the secretory rate 


* (HCO,p quantifies pancreatic 


ast* 


$ 
in response to increasing doses of secretin. The physiological 


an a A is endogenous secretin. whose release is related to the 


acid load erfitering the duodenum (Meyer et al.. 1970). Thus. 
response to secretin, and 
duodenal acid load determines the magnitude of this response 
(Meyer et al.. 1970). 

Using phenol red as a marker, pyloric losses (i.e. duodenal 
acid loads) were measured in $4 control subjects, 58 duodenal 
e (DU) patients and 29 gastric uer ue paties dur- 
and 
ore reflux volumes were eaae iion the SU con- 
centration of the gastric aspirate. (HCO,)p was calculated from 
"the neutralizing effect of reflux on the gastric juice. The 
measured pyloric losses of H+ were 0-5, 1-9 and 0-84 mEq/ 
15 min, and the calculated (HCO pj, 116429, 84:6 «9 and 
92-4 -i ah mEq/l in control subjects and DU and GU patients 
respectively, the differences between the controls and each 
patient group being significant. As expected, in the controls 
(HCO,)p increased with increasing acid loss to the duodenum 
(r = 0-599, P« 0:001), but no relationship was present in DU 
or GU patients. 

These findings agree with earlier reports of defective acid 
disposal in duodenal ulceration (Wormsley, 1971), and. since 
pancreatic response to secretin is normal in peptic ulceration, 
suggest defective release of endogenous secretin. 


MEYER J. H., WAY L. W. and GROSSMAN M. 1. (1970), Pancreatic 
response to acidification of various lengths of proximal 
intestine in the dog. Am. J. Physiol. 219, 971-977. 

WORMSLEY. K. G. (1971) Reactions to acid in the intestine in 
health and disease. Gur 12. 67-84. 


56. Comparison of central venous pressure with con- 
tinuous blood volume measurement during haemor- 
rhage and infusion 

J. M. T. GRIFFITHS (A. N. Smith), 
Clinical Surgery, University of Edinburgh and Western 
General Hospital, Edinburgh 


For small blood volume changes Gauer et al. (1956) demon- 
strated a linear relationship between volume and central venous 
pressure. For larger volume changes, unassociated with shock. 
evidence of a consistent relationship, mostly from clinical 
studies, is conflicting. 

Using a method of continuous blood volume measure- 
ment which employs a single dose of **Cr-labelled red cells and 
USE human serum albumin, central venous pressure has been 
correlated with large acute volume changes over 3 hours in 
baboons and man. 

I. Twenty-six baboons were investigated in groups as 
follows (MMBV, mean maximum blood volume): 





MMBV 
change 
Group (75) n r P 
1. Controls (sampling 5232. 6 40-985 <OOl 
only) 1-6 1-014 OOF 
2. Haemorrhage- trans- 370+ 6 LO8R28 OO 
capillary refilling 5-2 0-08 
3. Haemorrhage replaced 31-7 > 0770. «0:005 
with dextran 70 9-3 Ot 
4. Sequential lb4 9 i 0-902 Q-01 
haemorrhages replaced 2:6 i: 0-066 
with dextran 70 40-858 -005 
40:031 





Eight male volunteers were subjected to sequential 
haemorrhages followed by saline infusion and autotransfusion. 
The mean maximum blood volume change was 15:4 D2 per 
cent (rz — 0-954 -- 0041, P0005). 

In both baboons and man a 100-ml change in initial blood 
volume produced a I-cm change in central venous pressure. 

it is conclygled that in the absence of shock the central 
venous pressure bears a linear relationship to large blood 
volume changes of up to 37 per cent in baboons and 15 per 
cent in man,e è 
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GAUER ©. H., HENRY J. P. and SIEKER H. 0. (1956) Changes on 
central venous pressure after moderate haemorrhage and 
transfusion in man. Circulation Res, 4, 79-84. 


57. The effect of reduced blood flow to the adrenal on 
corticosteroid secretion and the electrolyte content of 
the gland 

D. CLARKE, D. B. COOK, C. T. G. FLEAR and A. NANDRA 
(L. F. McNeill Department of Surgery and Depari- 
ment of Clinical Biochemistry, University of Neweaste 
upon Tyne 


Surgery and trauma are accompanied by increased. secretion 
of corticosteroids. It is believed that xs of hormones i 
initiated by changes in cell membrane permeability (Doug: 
1968). Reduction in blood flow to tissues increases 
meability of cell membranes. A study was therefore made of 
the effects of reducing adrenal blood flow on coriicosieroid 
secretion and the electrolyte content of the gland. 

Acute experiments were carried out on 15 dogs. Left and 
right lumbo-adrenal veins were cannulated, and timeó paired 
samples of adrenal venous blood were taken during a control 
period of 2 hours. Blood flow to one side was reduced b» 
snares and paired blood samples were taken at inters as Over 
the next 40-120 minutes. The adrenals were then removed and 
ten pieces from each cortex were analysed for water. Na^.K- 
Ca?* and Mg^*. Plasma corticosteroids were measured bv a 
competitive protein-binding technique. 

Adrenals which sustained reduced 
increased corticosteroid secretion (P< 0-02) compared with 
controls. They also contained less Cate and Nav 
more K> than control glands (P< 0-05, . 0-02 
respectively). 

Similar changes in the Nat and K' contents of the adremi 
cortex occur with other stimuli known to provoke «tero 
genesis (Baumber et al, 1971). Reduction in blood fow to thc 
adrenal can, by itself. provoke increased coruicosterce 
secretion. 
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BAUMBER J. S., DAVIS J. O., JOHNSON J. A. and wirty R. Fr. CIV? 1) 
Increased Mn een tet possum in association with 
increased biosynthesis of aldosterone. Am. d. Phot. 220. 
1094-1099. 

DOUGLAS WwW. w. (1968) Stimulus-secretion coupling: the 
ee a clues from chromaffin and other celis. Br. d. 


58. Fibrinogen/fibrin degradation products in thrombo- 
embolism and other diseases 

D. R. B. JONES, C. V. RUCKLEY, ANNE CRAIGEN and x. 
ALLAN, Departments of Haematology and Clinica! 
Surgery, Western General Hospital, Edinburgh 


In a previous study we have shown a relationship between 
serum fibrinogen/fibrin products (FDP) and pulmonar: 
embolism. Some other published reports show no relationsiup 
(Ruckley et al., 1970). 

This study comprises a further 2543 FDP determinations 
378 patients using the TRCHII method of Merskey ei 
(1966). Patients have been divided into diagnostic groups an 
the highest level in each expressed as the ‘peak FL 
mean FDP in 18 patients with proved pulmonary embolis sm 
was 104-8 ug/ml, in 16 with clinically diagnosed embol 
70-3 ug/ml, in 24 with iliofemoral thrombosis 40-62 og mi 
and in 16 with deep vein thrombosis confined to the calf alone 
17-56 ug/ml, in 19 with abdominal sepsis 207 ugiml. in 
with myocardial infarction 10-0 g/ml and in 30 wit h malignanc: 
14-6 ug/ml. Analysis by the Kolmogorov-Smirnos 
the embolism and extensive deep vein ihrombosis 
be significantly different from all the other groups. 

in the absence of disseminated intravascular coagulation or 
other major thrombotic events FDP levels of 100 ugi or 
more are highly suggestive of embolism or extensive venotes 
thrombosis. 
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Sepsis and other conditions which elevate FDPs do not 
produce high enough values to be confused with embolism or 
extensive thrombosis. 


MERSKEY C., KLEINER G. J., and JOHNSON A. J. (1966) Quantitative 
estimation of split products of flbrinogen in human serum, 
relation to diagnosis and treatment. Blood 28, 1—18. 

RUCKLEY C. V., DAS P. C. and LEITCH A. G. (1970) Serum fibrin- 
fibrinogen degradation products associated with post- 
operative pulmonary embolus and venous thrombosis. 
Br. Med. J. 4, 395—398. 


59. The origin of deep vein thrombosis—a phlebo- 
graphic study 

D. P. FOSSARD, V. V. KAKKAR, T. P. CORRIGAN and 
C. J. L. STRACHAN, Department of Surgery, King's 
College Hospital Medical School, London 


Autopsy studies (Sevitt and Gallagher, 1961) have clatmed 
that a considerable proportion of thrombi originate in the 
proximal large veins of the leg and pelvis, while studies using 
the 5]-fibrinogen test have shown that in the vast majority of 
surgical patients the thrombotic process starts in the calf veins 
(Kakkar, 1972). This controversy can only be resolved by 
phlebography of the whole deep venous system in living 
patients. 

Using ascending phlebography 1260 phlebograms were 
performed in 952 patients presenting with clinical features of 
deep vein thrombosis or pulmonary embolism; 822 patients 
presented with deep vein thrombosis only and phlebograms 
confirmed the presence of thrombi ın 54 per cent while 130 
patients had features of pulmonary embolism and phlebo- 
grams showed thrombi in 51 per cent. 

The distribution of thrombi was similar 1n both groups of 
patients; 91 per cent had continuous thromb: involving the 
calf with or without the more proximal veins while only 4 per 
cent had isolated iliofemoral involvement, for which all had a 
local cause. Five per cent had thrombosis in the calf and ilio- 
femoral veins, with a clear popliteal segment, and half of these 
had undergone hip surgery. 

The vast majority of thrombi (over 90 per cent) originate in 
the calf veins and propagate proximally and isolated iliofemoral 
thrombosis is a rare event. 
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SEVITT S. and GALLAGHER N. C. (1961) Venous throrfbosis 
and pulmonary embolism. À clinico-pathological stud 
In injured and burned patients. Br J. Surg. 48; 475—489. 

KAKKAR V. V. (1972) The diagnosis of deep vein thrombosis * 
using the 1™I fibrinogen test. Arch. Surg. 104, 152-159. 


60. Dextran prophylaxis of deep vein thrombosis: 
organization of a clinical trial 

A. L. KLINE, L. E. HUGHES and H. CAMPBELL, Depart- 
ments of Surgery and Medical Statistics, Welsh 
National School of Medicine, Cardiff . 


Bonnar and Walsh (1972) and others have found a decreased 
incidence of !*5*|-fibrinogen-diagnosed deep vein thrombosis 
(DVT) following the use of dextran 70 1n patients undergoing 
gynaecological surgery. A trial was planned to seek evidence 
of clinical benefits and included: 

1. A double-blind study following the régime of Bonnar and 
Walsh (1970). 

2 Assessment of clinical morbidity (clinical DVT and 
pulmonary embolus) rather than detection of subclinical 
thrombi, but with monitoring of a subgroup by !!5[-fibrinogen 
testing. 

3 Confirmation of all suspected cases by venography. 

4. Multi-centre organization to give large numbers of high 
risk patients in homogeneous groups of operations on the gall- 
bladder, stomach and colon in patients over 40 years of 
age. 

5. The use of research assistants to ensure accurate docu- 
mentation and uniform analysis of clinical findings in different 
centres. 

6. Computerization of data to allow analysis of subgroups 
and contributing factors. 

Eight hundred and thirty cases were examined and a big 
reduction in DVT was not achieved (46 in the control group 
and 26 in the treated). There were, however, 5 deaths due to 
pulmonary embolism and all 5 were in the control group. 

The clinically relevant value of dextran 70 prophylaxis in 
this investigation, therefore, has been a reduction in mortality 
due to pulmonary embolism. 


BONNAR J. and WALSH J (1972) Prevention of thrombosis after 
pelvic surgery by British dextran 70. Lancet 1, 614—616 
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Intermediary Metabolism of the Liver 

H. Brown and D. F. Hardwick. 229 « 152 mm. Pp. 187 ~ xir. 
* Hlustrated. 1973. Springfield. H: Charles €. Thomas. No price 
given. 

THis volume consists of a series of papers given at a confer- 
ence op the intermediary metabolism of the liver organized 
by one of the authors. The date of the conference is not dis- 
closed but most of the references given are before 1971. Taken 
as such. it provides much useful reading for all who are 
interested in hepatic metabolism and disease. It makes no 
pretence at being comprehensive and touches only on a few 
of the fields which the reader might expect it to deal with 
from its pretentious title. 

Ten distinguished workers including Arky. Starz} and 
Slapak have contributed. The standard of writing and printing 
is good and a nice balance has been struck between dogma 
and scientific pedantry. For the surgeon and those involved 
in transplantation the chapters of Starzl and Slapak are of 
interest. The former presents impressive evidence that certain 
metabolic disorders which derive from disorders of hepatic 
metabolism, such as Wilson's disease and phenylketonuria, 
may eventually be amenable to cure by transplantation. 

Dr Brown's chapter on ammonium metabolism and en- 
cephalopathy is also worthy of note. American work in this 
field is well reviewed. Classic British work, however, and in 
particular that of Laidlaw, Read and Sherlock (1961) does 
not appear to have been thought worthy of recognition. 

Within these constraints the book has considerable attrac- 
tions for surgeons interested in this fascinating if somewhat 
esoteric field. 

H. D. RITCHIE 


The Language of Fractures 
Robert J. Schultz, New York. 260 « 178 mm. Pp. 395 + xir. 
Hlustrated. 1972. Edinburgh: Churchill Livingstone. £10. 


Tuis new form of publication is an attempt to simplify the 
language and vocabulary of fractures especially for medical 
students and housemen. Indeed, the author hopes that it will 
help residents "to converse with their friendly orthopaedic 
surgeons'. The drawings and the radiographic reproductions 
are excellent, but even so the text is rather extensive and 
certainly does not reduce the demand of understanding and 
memorizing a fair amount of descriptive terminology. The 
substitution of commonly used words for the more traditional 
and anatomical ones does not really make it either easier or 
quicker for the reader. Very little detail is given of treatment 
or management and this means that the student will have to 
look up another source for this information. 

In spite of this criticism there is a freshness and enthusiasm 
about the writing and presentation of material and the reviewer 
does congratulate the author on his originality, 

R. B. DUTHIE 


Exenterative Surgery of the Pelvis. Volume XH 

J. S. Spratt, jun., H. R. Butcher and E. M. Bricker, Missouri. 
241 x. 159 mm. Pp. 177 + xii. Ilustrated. 1973. London: W. B. 
Saunders Company. £3:75. 


Tus is the distillate of 30 years’ experience of extended 
surgery for advanced cancer of the pelvis. The selection of 
cases. the operative details and postoperative management 
are presented and the results are impressive. This book is 
recommended gor all who deal with this difficult problem and 
some of the guarded optimism of the authors may rub off. 
The book is short, and many will regard some of the chapters 
on anatomye and positioning of the patient as igelevant. 
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Diagrams illustrating. the fashioning of an deostoms or 
showing an end-to-end anastomosis may be similarly crit 


cized. However, the book should be regarded as a complete 
brief text on the subject and as such it is well written and wel 
illustrated. 


Air Instrument Surgery —Facial and Oral Surgery 

R. M. Hall, Santa Barbara. California, and contributors, 27% 
[97 mm. Pp. 240 | xiii. Hlustrated. 1973. Berlin: 
Verlag. $36.10. 


Iris only when all the indications for the use of a technique are 
assembled together that its real versatility becomes apparent. 
Many surgeons use drills of various sorts, and those who do 
will find in this work a very full range of indications for their 
use. 

Dr R. M. Hall extols the virtues of the com t 
turbine for driving drills, saws, burrs and other cuttin; 
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iHi 
shaping tools. The advantages are freedom from vibration 
light, easily controlled instrument and high speed. all of which 


allow delicate and precise surgical manceuvres. 

The indications for its use are dealt with under secto 
headed Facial Surgery. Oral Surgery, Temporal Bone Surg 
Hand Reconstructive Surgery and Soft Tissue Surgery, Ther: 
are separate chapters on equipment and its maintenance anc 
on power svstems. 

In the operative sections over 60 dilerent surgical proce: 
dures are described. each elegantly illustrated with | 
ings or photographs of very high quality. In many af the 
procedures the detail given is adequate and can casily be 
followed. It must be stated. however, that in some of the 
more complicated facial and oral procedures further informa- 
uon should be sought before embarking upon these 
tions. 

This is a well-produced book of reference. valuable to am 
surgical library. 
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Der Wasser- und Elektrolvthaushalt des Kranken 
Hans Baur, München. 229 < 152 mm. Pp. 221 3 x. FHlusiraseeó 
1972. Berlin: Springer-Verlag. DM.48. 


Tuis monograph is intended as a practical guide to ihe prob 
lems in relation to water and electrolyte disturbances is 
clinical practice. The book contains some sound advice bu: 
even for a reviewer capable of speaking fluent German the 
large number of abbreviations made this volume almo: 
unreadable. The book contains no references to the [erature 
whatsoever, and it is unfortunate that the publishers chose 
to publish this volume several years after the deaih of the 
author who might well have revised. his manuscript. had he 
been alive. At £7 this little volume is surprisingly expensive. 


H. f. 











POKSTEUS 


Acta Europae Fertilitatis, Volume 3. nos. 1 and 2 

Edited J. B. Llusia, F. Marchesi, R. Palmer. and G. L 
Swyer. 241 X 165 mm. Pp. 103. Hlustrated. 1972. Padora. Picci 
Medical Books. $25 per no. 





THESE two numbers of a quarterly fertility. journali retiect 
remarkably uneven pattern of material, ranging from revin 
through repetitive experiment, io original work. None the 
less, the format and the editorial policy of publishing in 
English alongside the original European text should make 
for wide dissemination of information within the Curaggas 
community. 
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Of the contents at the clinical level, there is an interesting 
approach to conservative surgery for ectopic (tubal) surgery 
following the pattern set by Skulj in 1964. There are also 
useful additions to our knowledge of the combined endocrine 
contraceptive effect upon the pituitary, suggesting an altered 
rhythm rather than a suppression. Less convincing are 
suggestions that single doses of progestogens can cause a 
14-day cycle in secondary amenorrhoea. Overall, however, 
the selection provides interesting and thought-provoking 
material which is clearly presented. 

C P. DOUGLAS 


Surgical Anatomy for Clinical Examination 

A. M. Munster, South Carolina, and G. J Thomas, Texas. 
254X171 mm. Pp. 129+ vil, with 84 illustrations. 1973. Spring- 
field, Ill.: Charles C. Thomas. $10.75. 


Mosr regrettably, the time allocated for the teaching of 
anatomy to medical students in the USA is shrinking, so that 
clinicians are faced with the situation of having to instruct 
students in clinical medicine who have only a vague idea of 
what lies deep to the epidermis. This slim book attempts to 
outline the regional anatomy required for practical clinical 
examinations and the authors intend it not only for students 
but also for hospital residents, physicians and surgeons. The 
text 1s extremely brief—one page 1s devoted to the anatomy 
of the heart, and the whole of the liver and biliary system 1s 
condensed into 16 lines. The line drawings are clear, although 
not always completely accurate and no longer do we believe 
that the plexus of Sappey ın the breast ıs of any practical 
importance The level of anatomy 1s about that of a competent 
nurse in this country so that the book will prove of little help 
to our clinicians who still wish to know at some depth the 
structure of the human body. 

H. ELLIS 


Chirurgie der Gegenwart. Volume 14 

R. Zenker, München, F. Deucher, Aarau, and W. Schink, Koln. 
260 x 178 mm. Pp. 189-- vi. Illustrated 1973. Munchen: Urban 
& Schwarzenberg No price given. 


Tuis is a new loose-leaf textbook of surgery and the section 
reviewed comprises the second part of Volume 4 and is 
devoted to traumatology. The fact that the book consists of 
loose-leaf sheets in a binder does make ıt completely up to 
date, but as previous volumes have not been seen a detailed 
analysis is difficult. 

This section contains eight separate papers on various 
aspects of traumatology, including an excellent paper on the 
organization of an accident service. Other subjects in this 
volume include reconstructive surgery of the hand, acute pyo- 
genic inclusions of the hand and the use of bone scintigraphy 
In injury. 

The editors are to be congratulated for the rapid production 
of this volume. 

H. B. ECKSTEIN 


International Aspects of Drug Evaluation and Usage 

Edited A. J. Jouhar, Stockholm, and M. F. Grayson, London 
222 X 140 mm. Pp. 374--xvi.. Illustrated. 1973. Edinburgh: 
Churchill Livingstone. £6. 


Tuis book records the proceedings of an international meeting 
of medical advisers in the pharmaceutical industry. It 18 
divided into sections dealing with, for example, extrapolation 
from animal models to man, human and clinical pharmacology, 
clinical evaluation of drugs, responses to drugs, combinations 
of drugs and legal aspects. Many of the short communications 
of which the book 1s composed are interesting and well written, 
and although the book as a whole lacks form, the reader 
discovers how varied are the problems of drug evaluation 
The general message conveyed is of the vast amount of 
work required at different stages in the development of a 
drug, and of the need to preserve a cautious sceptical attitude. 
The book is thus of interest to clinicians involved in trials of 
new drugs. 
J. H. WYLLIE 
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Tumors of the Central Nervous System 


Lucien J. Rubinstein, M.D., Stanford, California. 254 x 203 mme 


Pp. 400+xom. Illustrated. 1972. Washington Armed Forces 
Institute of Pathology. No price given 


THIS 18 a paperback in the series of Armed Forces Institute of 
Pathology fascicles under the general title of ‘Atlas of Tumour 
Pathology’. However, it is much more than a picture book 
and it relates to Russell and Rubinstein's classic on tumours 
of the nervous system as the Shorter Oxford Dictionary does 
to its parent volume. There are, of course, numerous illustra- 
tions, some in colour, but there is plenty of solid text and each 
chapter ends with a reasonable reference list. As well as, 
chapters on all the various tumour groups there are short 
accounts of radiation changes in the brain, on different ways 
of dealing with biopsy specimens, on pathological evidence 
of raised intracranial pressure, brain shift and brain gedema 
and on cerebrospinal fluid cytology. The chapters on tumours 
include clinical information and comments on treatment. It is 
here that the author is on least sure ground, presumably 
because he depends on second-hand information from surgical 
colleagues or their papers His comments on the good effects 
of radiation and of chemotherapy are not qualified by refer- 
ence to recent doubts about the statistical basis of some 
reports of such treatment. This ıs a minor criticism. Profes- 
sional neuropathologists are relatively scarce and many 
centres depend on a pathologist with only a part-time interest 
in the nervous system; some even depend largely on neuro- 
surgeons themselves. That is why it is so valuable to have 
this authoritative work in such an easily handled volume 
and at a reasonable price. 

W. B. JENNETT 


Die Sekretionsleistung des Nebennierenmarks unter dem Ein- 
fluss von Narkotica und Muskelrelaxantien 

M. Gothert, Hamburg. 229 x 152 mm. Pp. 89+ viit. Illustrated 
1972. Berlin: Springer-Verlag. DM.28. 


THIS monograph reports an investigation into the effect of 
various anaesthetic agents on the adrenal medulla in guinea- 
pigs and rats. Most of the commonly used anaesthetic agents 
have been investigated and the results are well summarized. 
This volume should be of interest to anyone carrying out 
research on anaesthetic drugs, especially as 1t contains a large 
list of references. It is, however, not the volume for the average 
clinical anaesthesiologist. 

H. B. ECKSTEIN 


Progress in Surgery. Volume 12 

Edited M. Allgower, Basel, S. E. Bergentz, Malmo, R. Y. Calne, 
Cambridge, and U. F. Gruber, Basel. 241 x 159 mm Pp 204 4- x, 
with 79 illustrations. 1973. Basel. Karger. £24-20. 


Tuis volume begins with a good dissertation on the treatment 
of hiatus hernia by fundoplication written by M. Rossette 
and Professor Allgower The results are good—perhaps better 
than British. experience—and there is a recommendation for 
additional vagotomy and pyloroplasty ın some cases. This 
controversial chapter will appeal to all surgeons dealing with 
this difficult problem. 

There is an excellent chapter on the surgical treatment of 
hyperparathyroidism based on the experience of almost 300 
cases. The illustrations are not very good but the dissertation 
is. Then follow details of the expenence of Professor Lortat- 
Jacob with oesophageal replacement, and this chapter will 
also commend itself to those concerned with oesophageal 
surgery. 

Temperature regulation and energy metabolism in surgical 
patients are discussed by C. Francis Roe, and the value of 
profundoplasty in the surgery of atherosclerosis is considered 
by Peter Martin. This is followed by a chapter on the internal 
fixation of fractures, and the last chapter 1s by Nils Kock on 
the continent ileostomy. 

This volume lives up to its name of Progress in Surgery. 
Without exception the chapters are well worgh reading and 
will appeal not only to the specialist but also to those with a 
general interest. s 

e tC. G. CLARK 
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Environmental Health Perspectives Experimental Issue No. 3 
Department of Health, Education and Welfare. 254 = 
203 mm. Pp. 1824 iv. Hlustrated. 1973. North Carolina, National 
Institute of Environmental Health Sciences. No price given. 


A TRULY scientific publication referring to observations in a 
variety of areas relevant to human medicine. Most of the 
papers deal with phthalate esters. a plasticizer which may 
present problems, and where uses are in building, furnishings, 
clothing and medical products. In the field of toxicology this 
important subject was discussed in a conference whose reports 
are contained in this volume. Not for general reading. but this 
book is essential for those with a special interest in this field. 


C. G. CLARK 


Spezielle Chirurgie für die Praxis. Volume 1 

Edited F. Baumgartl, Augsburg, K. Kremer, Düsseldorf. and 
H. W. Schreiber, Hamburg. 260 x 19] mm. Pp. 738 4 xx. Ius- 
trated. 1973. Stuttgart: Georg Thieme Verlag. DM.298. 


Tuis is the first volume of a new multivolume textbook on 
surgery. The first volume is concerned with basic principles 
in surgery and problems relating to the head and neck (ex- 
cluding neurosurgery). It is of interest that the authors of this 
volume include two lawyers and a businessman and the result 
has been a detailed chapter on the medicolegal implications 
of surgery and another useful chapter on computer recording 
in relation to surgical practice. 

The chapter on plastic surgery in relation to the head is 
particularly good and clearly illustrated by simple diagrams, 
but it is strange to find a rather detailed section on the rela- 
tively uncommon cystic hygroma while branchial and thyro- 
glossal lesions appear to have been missed out. By and large 
the sections on congenital abnormalities are not as well dealt 
with as those relating to adults and the whole book gives the 
impression of being somewhat patchy. In view of its price 
this book is unlikely to become popular with English-speaking 
surgeons. 

H. B. ECKSTEIN 


Gray’s Anatomy 

Edited Roger Warwick, B.Sc.. PhD., M.D., and Peter L. 
Williams, D.Sc.. M.A.. M.B.. B.Chir., London. Thirty-fifth 
edition. 292 x 229 mm. Pp. 1471 xvi. Hlustrated. 1973. Edin- 
burgh: Churchill Livingstone. £14:50. 

THe thirty-fifth edition of this classic of British anatomy. 
which first appeared in 1858, represents the standard text on 
descriptive anatomy published in the English language. It 
has now been completely reset and passes in its editorship to 
the Guy's Hospital School. The format has been modernized 
and over 600 new figures have been added, including the 
markedly fine colour diagrams of cell structure. Very extensive 
revision has been carried out in most sections, especially that 
on histology (including ultrastructure) and the section on 
teeth, which has been completely rewritten. The chapters on 
joints, muscles, lymphatics, the nervous system, the special 
senses and the endocrine organs have also undergone sub- 
stantial changes. There are extensive references in the text 
which are cross-indexed in a very full bibliography. The 
quality of production of the text, drawings, X-rays and photo- 
graphs leaves nothing to be desired. 

This important publication remains an essential possession 
of every anatomical and surgical department in the English- 
speaking world. 

H. ELLIS 


The Lymphatic System 

I. Donini, Ferrara, and M. Battezzati, Genoa. 267 = 191] mm. 
Pp. 496, with 284 illustrations. 1972. Padova: Piccin Medical 
Books. L.18 000. 


Tur authors of this book have made a very ambitious attempt 
to present the anatomy, physiology. pathology, treatment and 
research of theglymphatic system and condensed it into 496 
pages, a very large proportion of which is taken up by lymph- 
angfographic plates. There is no doubt that the highlight of 
this book is certainly the excellent radiograph reprodyctions, 
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C OHIO uis 
some beautifully prepared diagrams illustrating ihe text. 

The layout of the book is rather unusual, with separation of 
the anatomy, pathology, morphology and microscopy. The 
clinical section is short and somewhat disappointing. There 
is a very large bibliography. but out of 40 pages oniy a 
small proportion quoted are after 1965. 

One always finishes reading a book such as this with the 
thought, ‘Who is going to read it" There is some real value 
for the research worker of the lymphatic system in this book, 
but it cannot be recommended for the general practitioner 
or undergraduate. 

EAR EPES. 
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Thomson's Concise Medical Dictionary 


William A. R. Thomson. 191 x 127 min. Pp. 439 | ri. 1971, 
Edinburgh: Churchill Livingstone. £150. 
lr seems such a shame-~as Noel Coward sarde- when the 


English claim or are accorded the honours due to jiterars 
excellence and our doctors bask in a warmth of repute in 
such things that may not be totally deserved, that as far ss 
medical dictionaries are concerned nearly all of them come 
from the United States. The only notable exception ta ilus, 
until now, was in fact edited by Dr William Thomson, himself 
a distinguished medical editor of one of the most respected 
British journals. Now his energies and profound knowledge 
have given us another dictionary, this time smaller but no less 
comprehensive, and with the same elegant phrasing anu clarity 
of description that readers have come to appreciate so weil, 
The trouble with books of reference as good as this one is 
that, as with Fowlers Modern English Usage. a lithe dip soon 
becomes a long and delightful bathe. Still, for those of deter- 
mination and concentration who can sternlv put aside the 
joys of serendipity this new source of ready information wil 
prove to be as practical and helpful as anything now available, 
lt is a bargain at the price. 





A Short Textbook of Surgery 
Selwyn Taylor, D. M., M.Ch., FRCS., and Leonard Conon, 


M.Ch.. F.R.C.S., London. Third Edition. 216 « 233 mmi. 
Pp. 634 vi. Hlustrated.. 1973. London: The English. Unicer- 


sities Press Ltd. £185. 
THE appearance of the third edition of this surgical textbook 
within 6 years of the first edition testifies not only to iis popu- 
larity with undergraduates and junior surgical trainees but 
also to the rapidity of surgical advances. Many parts of ihe 
book have been rewritten and brought up to date. Most 
aspects of surgery are covered in a brief readable manner. 
and the illustrations are simple and clear. Suitable references 
for further reading appear at the end of each chapter. 
Surgical advances are so rapid nowadays that any texibook 
soon becomes obsolete. This book is inexpensive so that n 
can be truly expendable, and if can be recommended to al! 
surgical students. This edition is certain to prove as popular 
as the earlier editions. 


Die Gefasse der Gallenblase— Morphologie und Klinik 
Klaus Otto, Lübeck. 241 17] em. Pp. 82 ciii. fllustrated. 
Soft cover. 1973. Berlin: Walter de Gruvter & Co. DALJE. 
THis monograph concerns the blood and lymphatic suppl. of 
the gallbladder. The first section is an extensive review of 
previously published work on the subject. while the second 
part describes the author's own investigations by dissection 
radiology and various injecting techniques on over 100 speci- 
mens. The book is beautifully illustrated by monochrome and 
colour photographs and line drawings. The author's conclu- 
sion is that there is a venous anastomosis directly between 
the gallbladder and the head of the pancreas, and he conciudes 
that this venous anastomosis (previously undescribed} mas 
well be related to the association between galibladder disease 
and pancreatitis. 

This monograph should be of great interest to sib unis 
which have a particular interest in liver and pancreat: 
lems and deserves to be read by surgeons and anatomists alike: 
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Reviews and notices of books 


Book notices 


[The Editorial Committee acknowledge with thanks the receipt of the following volumes. A selection will be made from these for 
review. precedence being given to new books and to those having the greatest interest to our readers] 


Chirurgie der Gegenwart, Volume 2 

Edited Rudolf Zenker, F. Deucher and D. Schink. 267 « 197 nun. 
Pp. 34. Hlustrated. 1973. Berlin: Urban & Schwarzenberg. No 
price given. 


Actualités de Médecine et de Chirurgie du Pied 


Collège international de Podologie, Paris. 241 x 165 mim. 331 
xx, Hlustrated. 1973. Paris: Masson & Cie Editeurs. 98F, 


Handbuch der Plastischen Chirurgie. Volume 2, no. 21 

E. Gohrbandr, J. Gabka, A. Berndorfer, R. Stellmach and 
H. J, Denecke, Berlin. 267 « 184 mm. Pp. 59. lilustrated. 1973. 
Berlin: Walter De Gruyter & Co. DM.$6. 


Handbuch der Plastischen Chirurgie. Volume 2, no. 22 

E. Gohrbandt, J. Gabka. A. Berndorfer. J. Gabka and D. 
Schlegel, Berlin. 267 < 184 mm. Pp. 91. Hlustrated. 1973. 
Berlin: Walter De Gruyter & Co. DM.98. 


Handbuch der Medizinischen Radiologie. Volume V, part 2 


Edited L. Diethelm, Mainz. 273 « 197 mm. Pp. 649 3 xii. Hius- 
trated. 1973. Berlin: Springer-Verlag. DM.336. 


Radiological Diagnosis of Digestive Tract Disorders in the 
Newborn. A Guide to Radiologists, Surgeons and Paediatricians. 
B. J. Cremin, MD, D(Obst), RCOG, DERA, FER, S. Cywes, 
MB, ChB, M Med, (Surg) and J. H. Louw, MB, ChM., FRCS, 
Cape Town. 216: I40 mm. Pp. 146 vii. Hlustrated. 1973. 
London: The Butterworth Group. £5:80. 


1972 Surgery Annual, Volume 4 

Edited Philip Cooper, New York, and Lloyd M. Nyhus, lHlinois. 
233 x I72 mm. Pp. 445 ix. Hlustrated. 1972. New York: 
Appleton- Century-Crofts. 819.25. 
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Resuscitation of the Newborn Infant e 


Edited Harold Abramso, AM, MD, New York. 254 « 178 imm. 
Pp. 46l (xvi. Hlustrated. 1973. London: Henry Kimpton. 
£12-10. 


Management of Emergencies in Thoracic Surgery 


John Borrie, MBE, ED. ChM, FRCS, FRACS. Dunedin. New 


1972. New York: Appleton-Centurzy-Crofts. 818.70. 


Digestive Surgery 


Edited G. Grassi and G. D'Onofrio. 241 x 172 mm. Pp. 1096 
xxi, Hlustrated. 1973. Padova: Piccin Medical Books. £..35 000. 


Advances in Gastrointestinal Endoscopy 


Edited G. Marcozzi, and M. Crespi. 241 © 178 mm. Pp. 929 : xxi. 
Hlustrated. 1972. Padova: Piccin Medical Books. L.30 000. 


International Symposium on Malignant Hyperthermia 

Edited R. A. Gordon, CD. MD, FRCP (C), FFARCS (Eng). 
Toronto, Beverley A. Britt, MD, Dip. Anaes. (Tor), FRCP (C), 
Toronto, and Werner Kalow, M D, Toronto. 229 « 152 mim. Pp. 
489-2 xx. Hlustrated. 1973. Springfield, Hl: Charles C. Thomas. 
$22.50. 


1972 Year Book of Cardiovascular Medicine and Surgery 


Edited Eugene Braunwald, MD, Boston. 191 « 127 mm. Pp. 
498. Illustrated. 1973. London: Llovd-Luke. £6:80. 


Lesions Ligamentaires de la cheville calcaneum Cotyle Extrémité 
Superieure Du Femur Genou. 
R. Judet, Paris. 241 x 159 mm. Pp. 187, Mlustrated. 1972. Paris: 
Masson et Cie Editeurs. 90 F. 


Belfast table 


A table for perineal and general 
surgery which is designed to allow 
the patient to be placed in lithotomy 

position without being lifted or pulled 
down the table. 
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Kabikinase 


(pure streptokinase for intravascular infusion) 
For clots following surgery or long bed-stay 
Thrombolytic therapy for 


Clots in the legs 
Clots in the lungs 
Clots in the arteries 


Kabikinase is manufactured by AB Kabi, Stockholm, Sweden and is available only from: 
Kabi Pharmaceuticals Limited, 


gE a Bilton House, Uxbridge Road, 
vir KABI yey Ealing, London, W5 2TH 
ota: csi all 1q, C UTI, J£ ; 


Telephone : 01-567 4717 0r01-579 1871 E 


A handbook of information about thrombolytic therapy with Kabikinase will be sent on request 
Kabikinase is a registered trade mark. 


Printed in Great Britain by John Wright and Sons Ltd, at The Stonebridge Press, Bristol BS4 5NL 
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Polyantibiotic powder sprays 
reduce the risk of post-operative 
wound infection... but 


ee. the increasing frequency of 
antibiotic resistant strains of organisms 
gives cause for anxiety.99 * 


What halves the incidence of 
wound infection following 
appendicectomy without this risk? 


DISADINE DP 


TRADE MARK 


Povidone-Iodine Dry Powder Spray 


Avlex Limited 

Leigh Street Wigan 
Lancashire England 

A subsidiary company of 

imperial Chemical Industries Limited 


Further information is available on request. *Prevention of Wound Infection after Appendicectomy Lancet, (1973), i, 220. 
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A technique for highly selective (parietal cell or proximal gastric) 
vagotomy for duodenal ulcer 

The effect of cholecystectomy on oesophageal symptoms 

The variable course of primary hepatocellular carcinoma 

Amoebic liver abscess: syndromes of ‘pre-rupture’ and intra- 
peritoneal rupture 


Papilloma of the gallbladder 
Endoscopic retrograde cholangiopancreatography 


Visual identification of an insulinoma using methylene blue 
Parathyroid cyst 

The solitary thyroid nodule 

Antesternal pendulant goitre: a case report 

Permanent cardiac pacing through the subclavian vein 


Sleep and delirium after open heart surgery 


A further comparison of the use of internal fixation and prosthetic 


replacement for fresh fractures of the neck of the femur 


Management of villous tumours of the rectum 
The treatment of varicose veins by compression sclerotherapy 


Chorda tympani neurectomy—a new approach to 
submandibular salivary obstruction 


The somatotopic representation of the micturition pathways 
in the cervical cord of man 


Renal hydatid disease 
An evaluation of kidney preservation techniques 


Emergency surgery for calculous diseases of the upper urinary 
tract 
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The Vitrum range enables you to 


pn 
+ 


Vitrum understand intravenous 
nutrition. To reduce the problems, and 


increase the benefits, they provide a adjust each intravenous regime as 
range of carefully balanced aminoacid exactly as possible to the prevailing 
solutions: Vamin, Vamin-Glucose, clinical circumstances. And, more 
Aminosol, Aminosol-Glucose and important, enables your patients to get 
Aminosol-Fructose-Ethanol. They also all the supportive nutrition they so 
make an isotonic fat emulsion— Intralipid desperately need. 

10% and 20% —to ensure high calorie Full technical information on all 
intake and to avoid fatty acid Vitrum products is available on request. 


<9 Vitrum | 


c/o Paines & Byrne Limited, Bilton Road. Perivale, Greenford, Middlesex. Tel: 01-997,1143 
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EDITORIAL NOTICES 


Original articles or reviews are invited and editorial 
Secretary, British Journal of Surgery, cjo John Wright 
& Sons Ltd., Bristol BS8 IE X. Articles are accepted 
on the understanding that they are contributed to 
this Journal only, and that articles and their illustra- 
tions become the property of the Journal unless the 
authors state, before publication, that they reserve the 
right to themselves. Each article should be accom- 
panied by an adequate summary, suitable for publi- 
cation. Authors are asked to ensure that original 
illustrations are securely packed and adequately 
protected, 


BUSINESS COMMUNICATIONS should be addressed to 
John Wright & Sons Ltd., British Journal of Surgery, 
Bristol BS8 IEX. Remittances should be made pay- 
able to The British Journal of Surgery. 


BINDING.—Handsome Cloth Cases may be obtained 
for binding Vol. 60. Case, £1-25 post free; Case and 
binding, £4-00 post free. Cases are also available for 
some of the earlier volumes. Applications should be 
made to the Publishers, who will also undertake the 
binding if desired. 


ADVERTISEMENTS, —All communications should be 
addressed to H. S. Janes & Partners (Publications) Ltd., 
St Martin's House, 159 Clapham High Street, London 
SW4 7SU (telephone 01-622 9225). 


Instructions to Authors 

PREPARATION OF MS,— Papers should be submitted in 
typescript and the author should retain a carbon copy. 
Double spacing should be used throughout, except 
for quotations. 


ILLUSTRATIONS AND TABLES 

Hlustrations should be clearly marked on their backs 
to show number, orientation and author's name. 
Explanatory legends should be typed on a separate 
sheet of paper accompanying the manuscript. For 
halftones, glossy photographs or positive prints (sof 
X-ray negatives or slides) should be sent, unmounted 
wherever possible. When coloured illustrations are 
submitted as colour prints, they should be accom- 
, panied by the original transparencies where possible. 
As colour illu&trations are expensive to reproduce, 
authors may be asked to make a contribution towards 
the cost. Drawings should be in a finished stateesuit- 
able for reproduction. Any lettering should be large 
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enough to withstand a reduction in size; sans serf 
lettering is recommended. 

Tables should be typed on separate sheets of paper 
accompanying the manuscript. They should have an 
identifying number and a short descriptive heading. 
All illustrations and tables must be referred to in the 
text. 


REFERENCES 

The citation of references should follow the pattern 
shown in the Reference Citation Recommendations 
issued by the Medical Section of the Library Associa- 
tion. Copies of these recommendations can be ob- 
tained from the Secretary, Medical Section, The 
Library Association, 7 Ridgmount Street, London 
WCIE 7AE. 

The name of the author and the date of publication 
are given in the text; the list of works cited is put at 
the end of the article, arranged in alphabetical order 
of authors’ names. When references to two or more 
works by the same author are listed, they are arranged 
in chronological order. Where there are two or more 
authors (apart from the main author), these may be 
indicated in the text citation by the words ‘et al’, 
following the name of the principal author; on the 
rare occasions when this may lead to confusion, the 
text citation should name as many of the collaborating 
authors as are necessary to identify the work cited. 
When several works published by the same author(s) 
in the same year are cited, they should be distinguished 
by the letters a, b, c, etc., placed immediately after the 
date. 

In the list of works cited each reference to a jeurnal 
article should give, in the order indicated, the names 
and initials of all authors, the vear of publication (in 
parentheses), the title of the paper, the name of the 
journal (abbreviated), the volume number (in heavy 
type arabic numerals) and the numbers of the first and 
last pages of the article. Abbreviations for journa! 
titles should be those adopted by Index Medicus since 
January 1971; where no abbreviation is given by Jade» 
Medicus the journal title should be left in full and the 
publishers will provide a suitable abbreviation. A 
reference to a book should give, inorder, the names and 
initials of all authors, compilers or editors, the date of 
publication (in parentheses), the title of the book, the 
edition number (if other than first), the place of publi 
cation, the publisher's name and, where appropriate, 
the number(s) of the page(s) referred to. A reference 
to a contribution to a book should give, in order, the 
names and initials of all authors of the contribution, 
the date of publication (in parentheses) and the utie 


of the contribution; then, after the word ‘In:’, there 
should follow the name(s) and initial(s) of the author(s) 
etc. of the book, the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher's name and the numbers of the first and 
last pages of the contribution. 

Titles of papers and books should be given in the 
original language, with titles in Cyrillic and Greek 
alphabets transliterated. 

Only in papers in which many and frequent references 
have to be made should the items be numbered: the 
numbers may then be inserted in the text without 
interrupting it with a list of names and dates. 


Examples 

References to periodicals 

BURKE D. C. (1961) The purification of interferon. 
Biochem. J. 78, 536-563, 

CRICK F. H. C. and WATSON J. D. (1956) Structure of 
small viruses. Nature (Lond.) 177, 473-476. 


In an anonymous paper where the name of the journal 

is used for quotation it is not repeated: 

BRITISH MEDICAL JOURNAL (1969) Psychogenic dvs- 
pnoea 4, 382. 


For journals without volume numbers the page 

numbers are indicated by pp. 

ISLIP P. J. and WHITE A. C. (1964) Some reactions of 
2-(3-oxindolyd) ethvlamines. J. Chem. Soc. pp. 
1201-1204. 

References to non-periodical literature 

Books 

PAZZINI B. (1941) La Medicina Primitiva. Milano, Arte 
e Storia. 


* vj 


t 


Ld 


DUBOS R. H. and HIRSCH J. G. (ed.) Bacterial and My- 
cotic Infections of Man, Ath ed. London, Pitman 
Medical. . 


. * 
Contributions to books 


PORTERFIELD J. S. (1963) Interference and interferon. 
In: HARRIS R.J. C. (ed.), Techniques in Experimental 
Virology. London, Academic Press, pp. 305-326, 


Contributions to symposia 

GRAY J. A. B. (1962) Coding in systems of primary 
receptor neurons. In: BEAMENT J. W. L. (ed.), 
Biological Receptor Mechanism. Symposia of the 
Society for Experimental Biology, no. 16. Cam- 
bridge, Cambridge University Press, pp. 345-354. 


Congress Proceedings 

CORNFORTH J. W., CORNFORTH R. H. and MATHEW K. K. 
(1959) A new stereo-selective synthesis of olefins 
and its application to the synthesis of all-trans- 
squalene. In: MosETTIG E. (ed.), Biochemistry of 
Steroids. Proceedings of the Fourth International 
Congress of Biochemistry, Vienna 1-6 September 
1958, vol. 4, pp. 59-60. 

LOFTS B. (1965) Seasonal lipid changes and their 
possible significance in the testis of Anura. In: 
Proceedings of the Second International Congress 
of Endocrinology, London, 17-22 August 1964. 
Amsterdam, Excerpta Medica, pp. 100-105. 
(Excerpta Med. Int. Congr. Ser. 83.) 


Series details should be included when they assist in 

identification of the reference, as in the example 

preceding, or that following. 

SAINSBURY P. (1955) Suicide in London. London, 
Chapman & Hall. (Maudsley Monograph No. 1.) 
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SCIENTIFIC FOUNDATIONS OF SURGERY 
Second Edition 


Edited by CHARLES WELLS, CBE, SPK, MB, ChB, FRCS, HonLLB, Hon FACS, 
JAMES KYLE, MCh, MS, FRCS, FRCSI, and ENGLEBERT DUNPHY, MD, DSc(Hon), 
LLD(Hon), FACS, FRCS. 


The first edition of this book sought to identify those aspects of the basic medical 
sciences that had become established and, currently, were strictly applicable. The 
majority of the contributors (there are over 100) were practising clinicians. This new 
edition reflects the growth of a number of basic disciplines which have grown up 
since publication in 1969. This growth has created the need for a more esoteric and 
forward looking approach in some sections and the changes made in the new edition 
have therefore necessitated a change of emphasis from practitioners to research 
workers. 
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Counting the cost. 


How do you tell an eight year old with 
a hole in the heart that eyeless needled 
sutures are a luxury. Efficiency in use, like 
surgical skill, just doesn’t fall within the 
boundaries of double entry book-keeping 
The difference in eveless or eyed needles 
cannot really be costed. 





MINIMAL TRAUMA 


ETHICON swaged needle draws a single 
strand suture through tissue easily. No dull or 
broken needles, no frayed or torn sutures and 
no large eye or double strand to pull through 
friable tissue. 





SUPER SMOOTH PASSAGE 


ETHICON super-smooth needles pass 
easily, with minimal resistance through the 
toughest tissue. You get a sharp new needle 
every time. 





(EN CTUICON DTI ura wo 


iere are certain undisputed facts. 


With ETHICON*® eyeless needled sutures, vou can count 
getting a new sharp needle every time. 

You won't be wasting the valuable time required by skilled 
‘sonnel for the preparation of an eyed needle from one 
'ration to another. You'll have less risk of needle breakage 
fraying and torn sutures. 

These are advantages which are hard to put in straight 
incial terms. 


ETHICON eveless needled sutures in arterial and 
'diovascular surgery — save time...reduce inventory 
minimise trauma. 


ETHICON ROUND BODIED NEEDLES 
Eyeless needled sutures at their most 

successful. The round profile swaged to a 

single strand of suture permits the finest work 

in delicate tissue with the minimum of tissue 

damage. 





ETHICON TAPERCUT* NEEDLES 
A unique blending of the penetration 
qualities of a cutting point with a round bodied 

needle. The minute cutting point is smaller in 
diameter than the body of the needle which , 
maximises penetration through tough prosthes: 
or calcified tissue whilst retaining the nor 
traumatic qualities of round bodied designs 
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Theperfectneedlematched - 
tothe perfect suture. 


Choose from 8 tried and tested sterile packs. Absorbable and non- . 
suture materials, each designed for absorbable, materials made to the 
specilie surgical tasks, each securely most exacting standards, assuring 
swaged to a needle of vour choice. vou of dependability vou can count 

ETHICON eveless needled on, case alter case, day after day. 
sutures are supplied in easy to use year after year. 





FIHICON 


Leadership in wound repair 


are sometimes 
better m 


For example, in orthopaedics... 
because each lamp can be adjusted 
to a very low position...because 
they are not too large...because 

the surgeon can get a near-lateral 
beam. 


The London Duo Lamp is also 
better for gynaecological work, 
neurosurgery and for transplant 
procedures. 


Of course, both lamps can be 
adjusted independently or focused 
on one point...or you can even add 
a third. That spelis advantage by 
any standard. 


Sierex would be pleased to send 
full details on request. 


Sierex Limited 
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[n many hospitals, theagle: 


linen packs are still bging 
Il ] le prepared in the same old 
si way. Cutting, sewing, à 
laundering, sorting, . 
does stand still. checking, repairing, folding, 
packing and then 
autoclaving; it's time- 
consuming, uneconomic 
and outmoded, and can still, 
result in linen shortages at 
crucial times. 


..Sometimes 
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Todays urgent 
procedures need 
the convenience of 


BARRIER Drapes 
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+: 
BARRIER Drapes cover every surgical procedure-supplied both sterile and for hospital sterilisatio 
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Surgeons and | heats 
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For further information on BARRIERS | 
Theatre r please fill in this soupo 
and we will be ghid to help. l 
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„this happens 
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A technique for highly selective (parietal cell or 
proximal gastric) vagotomy for duodenal ulcer* 


J. C. GOLIGHER? 


SUMMARY 
The designation and comparative effects of the various 


types of vagotomy in current use for the treatment of 


duodenal ulcer are discussed and the surgical anatomy 
of the form known as ‘proximal gastric’ vagotomy, 
‘parietal cell’ vagotomy or ‘highly selective vagotomy 
is examined. A detailed and fully illustrated descrip- 
tion is given of a well-tried technique for the perfor- 
mance of this latter operation. 


It is emphasized that really long-term results of 


proximal gastric vagotomy without drainage for duo- 
denal ulcer are still lacking, but the possible legitimate 
uses of this procedure at the present time are consi- 
dered as well as its potential place in the future if its 
achievements live up to their early promise. 


PERHAPS the most exciting development in the surgical 
treatment of duodenal ulceration in recent years has 
been the introduction of what has been variously 
termed ‘highly selective’ vagotomy, ‘parietal cell’ 
vagotomy or “proximal gastric’ vagotomy, without 
gastric drainage. The precise value of this type of 
vagotomy is still sub judice and will remain so till 
more prolonged follow-up studies of the patients 
treated by it are available, preferably as part of 
properly controlled clinical trials, which are fortu- 
nately now under way in a number of centres. How- 
ever, the secretory effects of the operation, which 
have been fully documented from the University 
Department of Surgery, Leeds, and from Professor 
Amdrup's former Department at the Kommune- 
hospitalet in Copenhagen (Johnston et al., 1973a, b), 
are moderately encouraging, and the clinical results 
to date in our hands distinctly so (Johnston, 1973). 
To summarize the latter, in over 250 cases of 
uncomplicated duodenal ulcer treated in Leeds in the 
past 4 years there have been no operative deaths, 
virtually no problems with gastric retention or diar- 
rhoea, only 2 suspected and no proved recurrent 
ulcers and high Visick gradings, with 90 per cent of 
patients rated as category [ (excellent) or II (very 
good), and only 5 per cent as category HI (indifferent 
result) and 5 fer cent as category IV (failure). 

A number of surgeons have thus been cautiously 
attracted to.*this operation even at this early stage, 


* 
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but one of the criticisms often levelled at it is that 
it is technically much more demanding than truncal 
vagotomy and drainage and therefore possibly un- 
suitable for the occasional gastric surgeon or for the 
surgical trainee (Kennedy et al, 1973). That it is a 
more difficult and time-consuming procedure is un- 
deniable, but with attention to detail and a certain 
amount of practice it can become eminently feasible 
in all but the grossly obese, even in the hands of 
those who are doing only a moderate amount of 
gastric surgery. Naturally each surgeon wil evolve 
his own solutions to technical problems, but the 
average surgeon coming fresh to proximal gastric 
vagotomy might find it helpful as a starting point to 
have clearly described for him one well-proved tech- 
nique for this operation. Accordingly, this article 
provides a detailed account of the way in which the 
author performs proximal gastric vagotomy. 


Definition and terminology 

To put this new type of vagotomy in its correct per- 
spective it might be well to commence with a few 
comments on the terminology of vagotomy in general. 

Fig. la is a diagram of ordinary or ‘truncal’ vago- 
tomy, introduced by Dragstedt and Owens of Chicago 
in 1943, in which, as usually practised nowadays, the 
two vagal trunks are divided subdiaphragmatically 
on the lower oesophagus, thereby vagally denervating 
not only the stomach but all the other abdominal 
viscera. 

Fig. 1b, by contrast, is a diagrammatic representa- 
tion of ‘selective’ vagotomy, as first described in 1948 
by Franksson of Stockholm and Jackson of Ann 
Arbor, and subsequently much written about by 
Burge (1964) of London. In this operation the vagi 
are divided a little lower down on the stomach itself, 
below the points of origin of the hepatic branch of 
the anterior vagus and the coeliac branch of the 
posterior vagus, so that, whilst the vagal supply of 
the entire stomach is interrupted, that to the biliary 
tract and small intestine through these branches is 
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preserved, it being hoped thereby to diminish the 
incidence of postvagotomy diarrhoea. 

Fig. lc is what was termed in 1970 by Johnston and 
Wilkinson of Leeds ‘highly selective’ vagotomy, and 
in the same year and quite independently by Amdrup 
and Jensen of Copenhagen ‘parietal cell’ vagotomy. 
In this operation only the acid-secreting proximal 
two-thirds or so of the stomach are deprived of vagal 
innervation, the supply to the distal third or antrum 
being conserved via the anterior and posterior nerves 
of Latarjet. Aciually this technique was originally 
conceived by Holle and Hart of Munich in 1967 under 
the name of ‘selective proximal’ vagotomy, but un- 
fortunately they failed to realize that when the vagal 
innervation to the antrum and pylorus is retained 
the emptying mechanism of the stomach is unim- 
paired and pyloroplasty or gastro-enterostomy is 
unnecessary. It was Amdrup and Jensen (1970) and 
Johnston and Wilkinson (1970) who stressed that 
parietal cell or highly selective vagotomy need not be 
accompanied by a gastric drainage procedure. 

If one wishes to have a nice consistent signpost sort 
of terminology for the different types of vagotomy 
to indicate clearly their respective effects on the target 
organ or organs, the terms proposed in the second 
vertical column of Table I have much to commend 
them. Thus ‘total abdominal’ vagotomy replaces 
ordinary or truncal vagotomy, ‘total gastric’ vago- 
tomy is used instead of selective vagotomy, and 
‘proximal gastric’ vagotomy takes the place of highly 
selective or parietal cell vagotomy. It should be added 
that many surgeons in Britain have recently voted 
for proximal gastric vagotomy as their preferred term 
for this new form of vagotomy (Wastell et al., 1973). 
It certainly has the advantage of immediate intelligi- 
bility (which cannot be said of highly selective vago- 
tomy) and of not being redundant (which is the main 
criticism of selective proximal vagotomy) or too 
pyecise (which parietal cell vagotomy is, unless the 
antrum is mapped out). Having said this, it must be 
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C 
Fig. 1. Diagrammatic representation of the three types of vagotomy: (a) truncal, (b) selective and (c) highly selective. 


Table 1: TERMINOLOGY OF VAGOTOMY 
Ordinary or truncal = Total abdominal 
(Dragstedt and Owens, 1943) 
Selective = 
(Franksson. 1948; Jackson, 1948) 
Selective proximal 
(Holle and Hart. 1967) 
Highly selective 
(Johnston and Wilkinson, 1970) 
Parietal cell 
(Amdrup and Jensen, 1970) J 


Total gastric 


= Proximal gastric 


admitted that we in Leeds, perhaps not unnaturally, 
continue to call the operation "highly selective 
vagotomy. 


Surgical anatomy 
There are three points which should be emphasized 
in the anatomy of the operation. 

1. The anterior nerve of Latarjet (Fig. 1c) is usually 
clearly discernible running in the lesser omentum 
parallel to and about 1:5-2:0 cm from the lesser curve 
of the stomach till it reaches the pyloric antrum, 
where it fans out into branches rather like the digits 
of a crow's foot. Even when the patient is very obese 
and the nerve cannot be clearly seen its position can 
safely be assumed to be as described. The posterior 
nerve of Latarjet can be observed in a similar position 
on the posterior aspect of the lesser omentum if the 
greater omentum is divided and the stomach is turned 
up as recommended by Johnston and Wilkinson 
(1970), but this is not essential and the posterior nerve 
can be avoided by keeping as close as possible to the 
lesser curve of the stomach in the separation of the 
lesser omentum and anterior nerve from the front. 

2. Following Johnston and Wilkinson (1970), 
originally the dissection was commenced just to the 
left of the 'crow's foot’ (Fig. 2), which usually meant 
about 7cm from the pyloroduodéhal junction. 
Amdrup and Jensen (1970), on the other hand, have 
always preferred to define the proxima .imit of the 
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Fig. 2. Diagram of the course and distribution of the 
anterior nerve of Latarjet. Dotted line indicates 

the line of dissection in highly selective (or proximal 
gastric) vagotomy. 
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Fig 3. Sternum-lifting retractor used to elevate the lower end 
of the sternum and improve access to the upper abdomen: 
Ka) sternum being lifted by the surgeon's hand whilst the 
metal rod attache to the retractor is firmly fastened to the 
anaesthetist’s special rigid frame; (b) and (c) diagrammatic 
side views showing the lifting effect of the retractor when 
taut. Note that the patient is tilted 15-20 degrees head up. 
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antrum by an intragastric pH probe (or by gastro- 
tomy and spraying the mucosa with Congo red) and 
to start the separation of the lesser omentum at 
that point on the lesser curve, which is usually 3 or 
4 cm higher up than the 'crow's foot', that is, about 
10-11 em from the pyloric sphincter. More recently 
most surgeons doing proximal gastric vagotomy in 
Britain, including the author, have tended to adopt 
this latter starting point, but without mapping out 
the antrum. 

3. In the course of separating the lesser omentum 
and nerves of Latarjet from the lesser curve of the 
stomach many fine vessels (and nerves) are divided, 
and a most meticulous technique of haemostasis ts 
required all the way up the curve and around the 
lower oesophagus. The vessels which are being 
severed in this dissection are derived from the left 
gastric vessels, so that one effect of the operation is 
to detach the left gastric artery from the stomach and 
oesophagus through its terminal branches. 


Operative technique 

Access 

The main source of difficulty in the conduct o! 
proximal gastric vagotomy is that access to the area 
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Fig. 4. Commencement of dissection. The lower oesophagus 
has been exposed by a transverse peritoneal cut and the 
anterior and posterior vagal trunks have been under-run 
with stay sutures about 2:5 cm above the hepatic branch 
(or branches). The lesser omentum ts then lifted up at an 
avascular area in the angle between the hepatic branch and 
the anterior nerve of Latarjet with long dissecting forceps 
and snicked with scissors. 


of the operation, namely the upper two-thirds of the 
stomach and the lower oesophagus, is apt to be 
inadequate for the sort of fine dissection with accurate 
haemostasis that is required for this procedure. To 
obtain adequate exposure the author relies on three 
devices: 

a. The operating table is tilted 20° head up. 

b. Usually a long right paramedian rectus- 
displacing incision is employed, which extends up- 
wards alongside the xiphoid process on to the front of 
the lowermost 2:5-4-0 cm of the sternum. Alternatively 
a median epigastric incision may be used, splitting or 
incising the xiphoid. Once the abdomen is opened 
the falciform ligament is divided and tied off 
seriatim, and the abdomen is explored to confirm 
the diagnosis and to exclude any other lesion. An 
ordinary self-retaining abdominal retractor is then 
introduced. 

c. A special retractor attached to a rigid anaes- 
thetic frame is now used to lift the lower end of the 
sternum upwards and thereby increase the space for 
manceuvre in the upper abdomen and subdiaphrag- 
matic region. The first step consists of removing the 
separate towelling covering the non-sterile anaes- 
thetist’s frame. The surgeon then places the retractor 
in the upper end of the paramedian wound, where it 
fits into the groove between the xiphoid process and 
the right rib margin, and connects it by means of a 
rod with a hook at its caudal end to a screw-catch 
on the top of the frame (Fig. 3). Whilst the retractor 
«and lower end of the sternum are lifted up as strongly 
as possible by the surgeon, the screw on the frame is 
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tightened on the rod to maintain this state'of maxi- 
mum elevation when the surgeon finally relaxes his 
effort. A fresh sterile towel is then applied over the 
anaesthetic frame, rod and greater parr of the 
retractor, and the scene is set for the abdominal 
dissection. 

The sternum-lifting retractor now used by the 
author, which is slightly different from the one illus- 
trated in Fig. 3, is manufactured by Hypodermic 
Services of Liversedge, Yorkshire, but there are 
several similar patterns of retracting device produced 
by other surgical instrument firms. Some of the 
alternative retractors have a broad blade which fits 
under the liver and holds it upwards. The retractor 
which the author uses merely lifts the sternum; the 
liver has to be separately retracted by an assistant, 
using a Lloyd-Davies deep pelvic retractor for pre- 
ference. (This plan for securing good access for 
proximal gastric vagotomy can also be used with 
advantage in abdominal repairs of hiatal hernia or in 
abdominal total gastrectomy.) 

No doubt a sternum-splitting approach, as advo- 
cated by Wangensteen (1953) for total gastric resec- 
tion entirely by the abdominal route, might be useful 
for specially difficult proximal gastric vagotomies, 
but the author has no experience of using it in this 
context. 


Abdominal dissection 

Isolation of the vagal trunks on the lower oesophagus: 
As the first step of the dissection the anterior and 
posterior vagal trunks on the lower oesophagus are 
isolated exactly as in a truncal vagotomy. This is not 
essential, for it is quite possible to perform a proximal 
gastric vagotomy without defining the main vagal 
trunks, but as the upper limit of dissection is reached 
it is reassuring to be able to confirm visually that it 
does not encroach on these trunks, as will be pointed 
out later. Certainly, during a surgeon's initial essays 
at proximal gastric vagotomy, he will be well advised: 
to define the trunks in this way. 

The undersurface of the liver is elevated by a Lloyd- 
Davies pelvic retractor to expose the region of the 
oesophageal hiatus in the diaphragm, and, using long 
scissors, the peritoneum overlying the hiatus is divided 
by a short transverse cut to expose the oesophagus as 
it enters the abdomen. The surgeon's index finger is 
next passed through the peritoneal gap and around 
the oesophagus, a manceuvre that is usually facilitated 
by being completed partly through the hiatus. The 
finger is then replaced by a rubber tube, which is used 
as a sling to elevate a knuckle of lower oesophagus, 
whilst the vagal trunks are identified. The anterior 
trunk (or trunks) is easily felt as a characteristic taut 
elastic cord on the anterior wall of the oesophagus 
as traction is exerted on the oesophageal sling. It is 
isolated and lifted up by an Adson nerve hook, which 
in the author's opinion is the ideal instrument for 
this purpose. The tip of a cholecystectomy forceps is, 
then passed underneath the nerve and'a strand of fine 
black thread is fed to it by a long curved artery forceps 
and drawn under the nerve and out ofthe wound as 


( 


. 
^ 


a sling suture. Any other anterior vagal trunks are 
similarly isalated with the hook and included within 
this same thread sling. 

The pesterior trunk is next sought. It is most often 
single and larger than the anterior nerve, Usually it 
lies not applied to the oesophagus and included within 
the rubber-tube oesophageal sling but more posteriorly 
in the tissue from which the oesophagus has been 
lifted away. It is elevated with an Adson hook and 
under-run with a thread stay suture, as was done 
with the anterior trunk. 

The rubber tube which was around the lower oeso- 
phagus js now removed and the stay sutures on both 
vagal trunks are thrown to the patient's right, for the 
extension upwards of the vagotomy dissection will 
lie entirely to the left of these trunks. 

Inspecting the anatomy of the anterior vagus and 
entering the lesser sac through the lesser omentum: in 
all but the very obese a close scrutiny of the lesser 
omentum (Fig. 4) will reveal fairly clearly: (a) the 
hepatic branch (or more usually branches) of the 
anterior vagus running to the right, 2-2:5 cm or so 
below the sling suture on this nerve, and (b) the 
continuation downwards of the main trunk as the 
anterior nerve of Latarjet, which proceeds parallel 
to the lesser curve of the stomach till it fans out into 
its terminal ‘crow’s foot’ branches on the front of 
the pyloric antrum. At a point in the angle between 
the hepatic branch and the anterior nerve of Latarjet, 
where the lesser omentum is thin and avascular, it is 
lifted up with a long dissecting forceps and snicked 
with scissors (Fig. 4). The fingers of the surgeon's left 
hand are then introduced through the gap thus created 
into the lesser sac (Fig. 5), so that he is able to palpate 
between his fingers behind and his thumb in front the 
part of the lesser omentum containing the gastric 
vessels and nerves of Latarjet close to its attachment 
to the lesser curve of the stomach. 

Division of attachment of the anterior leaf of the lesser 
omentum with the related transversely running vessels 
along the lesser curve of the stomach: A decision has 
now to be made as to where in relation to the 'crow's 
foot' and the pyloric sphincter the separation of the 
attachment of the lesser omentum to the lesser curve 
of the stomach should commence. In the conduct of 
the separation it is best to proceed very warily, taking 
the anterior and posterior leaves of the omentum 
separately and proceeding by a series of very modest 
bites, each one securing an individual leash of vessels. 
As a preliminary to division of the anterior leaf, this 
structure is rendered taut by the surgeon grasping the 
omentum firmly between his fingers and thumb and 
drawing it to the patient's right whilst the assistant 
exerts pressure on the anterior wall of the stomach 
with a swab on a sponge-holder, pushing it to the 
left (Fig. 6). Each of the vessels crossing the gap 
between the anterior nerve of Latarjet and the lesser 
curve of the stomach is then separately defined by 
being under-run with a pair of fine straight Mayo's 
scissors (Fig. ® inset). The isolated vessel is doubly 
clipped with straight artery forceps, such as 6-inch 
Spencer Wells, and divided between them. The ends 
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Fig. 5. Insertion of fingers into the lesser sac. The cut in the 
lesser omentum is enlarged and three or four fingers of the 
surgeon's left hand are passed through it into the lesser sac 
and behind the part of the lesser omentum containing the 
nerves of Latarjet. 





Fig. 6. Commencement of division of the attachment of the 
anterior leaf of the lesser omentum. In the lower part jus! 
above the 'crow's foot’ the anterior leaf has been divided 
the dotted line indicates the line of separation that will be 
taken at a higher level. /mset, Method usually employed for 
piecemeal division of the tissues. Each bridge of tissue to be 
divided, including a leash of vessels, is isolated by Maso 
scissors, doubly clipped with straight artery forceps and 
divided between. 


of the severed vessels are then tied with fine silk or 
linen thread, which gets a very secure grip of the 
tissue and is unlikely to slip or come loose (Fig. 6) 
Alternatively, one can dispense with artery forceps 
entirely and adopt the technique of preliminary doublé 
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ligation, with subsequent division of the tissues 
between the ligatures. As the dissection proceeds up- 
wards and ligatures are more difficult to place there 
is a temptation to resort to diathermy coagulation 





Fig. 7. Completed separation of the anterior leaf of the 
lesser omentum up to the oesophagus. 
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instead, but this is most untrustworthy except for 
minute vessels. Another alternative is tg use Cush- 
ing's clips, but there is a tendency for them to be- 
displaced subsequently when swabbing tke area, 
for they are liable to catch on the gauze and be 
torn away. Altogether, the author has found that 
temporary control with artery forceps followed by 
tying off with thread provides the most secure haemo- 
stasis. 

Using this technique of isolating with scissors small 
sections of the anterior omental leaf and doubly 
clipping with artery forceps and dividing them, the 
line of separation of the anterior omental attachment 
continues upwards. At first it hugs the lesser curve 
of the stomach, then it inclines on to the front of the 
stomach as it extends upwards to reach the junction 
of the outer edge of the oesophagus and the gastric 
fundus (Fig. 6). In the upper part of the dissection it 
is convenient to use rather longer scissors curved on 
the flat (such as Nelson's) and longer straight artery 
forceps. It is also a help as the dissection proceeds 
upwards if downward traction is exerted on the 
stomach by means of a Babcock or Duval forceps 
clipped to its anterior wall fairly low down. The 
completed separation of the anterior leaf is shown in 
Fig. T. 

Division of the remaining substance and posterior leaf. 
of the lesser omentum with related vessels: Before the 
posterior leaf of the lesser omentum with its numerous 
related vessels is reached a certain amount of loose 
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Fig. 8. Separation of the posterior leaf of the lesser omentum. a, Using the same method of piecemeal divisiog of 
tissues, the separation of the posterior leaf has been commenced at the lower end of the field of dissection, creating a 


emall window into the lesser sac. b, Most of the posterior leaf has now been divided. c, Baring the medial side of the 


oesophagus and the upper end of the lesser curve by dividing tissues between it and the posterior vagal trunks.*. 
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connective tissue containing a few fine vessels and 
nerves has Jo be divided. This is best done by revising 
from below upwards the trough of partly divided 
lesser amentum, isolating, doubly catching, dividing 
and tying off any strands of tissue that may be vessels 
or nerves running to the lesser curve, the plane of 
dissection always being kept very close to the gastric 
wall. The effect is to bare and define the lesser curve 
right around to its posterior aspect, where the posterior 
leaf of the omentum and the main clusters of vessels 
are attached. 

In separating the attachment of the posterior leaf 
and vessels the same precaution is taken to hug the 
stomach wall throughout. The separation is com- 
menced at the lowermost part of the exposed posterior 
leaf by inserting a pair of curved scissors backwards 
through the omentum into the lesser sac and then 
forwards again 1-0-1-5cm higher up to isolate a 
leash of vessels, which is then doubly clamped and 
divided in the usual way, creating a visible opening 
into the lesser sac (Fig. 8a, b). As this process is 
continued upwards it is facilitated by a certain amount 
of downward traction on the stomach with Babcock's 
forceps, as was done when the anterior leaf was being 
disconnected. Each time the scissors are thrust 
through the omental leaf they are passed flush with 
the gastric wall, so that though the posterior nerve 
of Latarjet is not seen it is reliably safeguarded. As 
the upper part of the lesser curve and medial side of 
the oesophagus are reached the bulk of tissue to be 
divided at each step is rather greater and the access 
more difficult. At this stage it is an advantage to 
have the posterior and anterior vagal trunks clearly 
identified to make sure that they are not damaged 
(Fig. 8c). 

The anterior and posterior leaves of the lesser 
omentum have now been separated from the upper 
two-thirds or so of the lesser curve of the stomach 
and to some extent from the lower oesophagus, but 
it is important at this juncture to pass one or two 
fingers around the oesophagus to make sure that the 
lowermost 5-7 cm have been completely bared of 
vagal trunks or nerve fibres running to the stomach 
(Fig. 9). Hedenstedt et al. (1972) have rightly empha- 
sized this point and quoted instances where recur- 
rence has taken place after operation and a residual 
vagal strand was found on the oesophagus at reopera- 
tion, its division being followed by cure. 


Review of haemostasis and of the extent of vagal 
denervation 

Though control of bleeding has been meticulous 
throughout, sometimes, owing to the effect of traction 
on the stomach or of swabbing the raw surfaces, 
bleeding points open up again, so that a final review 
of haemostasis throughout the operative field is 
particularly desirable. At one time the author used 
to close the bare areas on the lesser curve of the 
stomach by suturing the cut edges of peritoneum 
together. par@y with the object of securing more 
perfect haemostasis and partly in the hope of reducing 
somewhat the hypothetical risk of regeneration of 
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the vagal supply to the upper stomach, but more 
recently he has abandoned this step. 

It is useful to reassess at this stage the extent ol 
the vagal denervation accomplished by the operation 
and the size of the distal segment that is still inner- 
vated. A check should be made of the gross integrity 
of the anterior nerve of Latarjet and the length of the 
distal innervated gastric segment as measured prox: 


mally from the pyloroduodenal vein of Mayo. If this 
segment is considered to be too long it may be 
deemed necessary to continue the separation of the 
lesser omentum from the stomach downwards a little 
farther. 


Completion of operation 

The towelling over the sternum-lifting retractor and 
its non-sterile traction rod is sufficiently freed to 
enable the retractor to be slightly loosened and then 
disengaged from the upper end of the wound and 
pushed upwards under the towel, which ts then re 
affixed. The ordinary self-retaining retractor in the 
body of the wound is removed. Often a closed suction 
drain of Zimmer or Redivac type is inserted for 2 oy 
3 days. The parietal wound is closed in the usual way 
The Ryle’s tube is withdrawn as soon as the anaes- 
thetist is happy about the state of the patient's con- 
sciousness. Originally proximal gastric vagotom) 
without drainage used to take seldom less than 
14-1? hours, but with increasing familiarity with 
the technique the entire procedure from incision 
to skin suture is now usually completed in little 
more than 1-11] hours except in particularly obese 
patients. 





Fig. 9. Finished dissection. showing how well the lowermost. 
5-7 cm of oesophagus have been cleared. 
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Fig. 10. Johston's manœuvre for dilatation of a stenosed duodenum by passage of Hegar's dilators through a 
small anterior gastrotomy in the vagotomized part of the stomach (a). The normal pylorus transmits no. 14 dilator 
without difficulty, so that the stenosed pyloroduodenal region needs to be dilated up to this size. Not infrequently 
during the dilatation the anterior duodenal wall splits circumferentially and has to be repaired with a series of 


fine through-and-through or Lembert sutures (5). 


Postoperative care and course 

The postoperative management differs in no essential 
respect from that employed after other operations 
for peptic ulcer; that is, gastric suction by nasogastric 
tube or gastrostomy is not employed, mouth feeding 
is at first restricted and starts with ice to suck, as 
required, for 12 hours, followed by gradually increas- 
ing hourly feeds of water or other fluid for 3 days, 
and during this time intravenous fluids are adminis- 
tered. Thereafter the patient is able to subsist on oral 
feeding without intravenous supplementation, taking 
a mainly liquid and then a light diet. By the tenth 
postoperative day he is eating fairly normal meals. 
The usual attentions are given to early ambulation 
and respiratory function. 

It is the author's impression that the incidence of 
chest complications after proximal gastric vagotomy 
without drainage is roughly the same as after other 
forms of peptic ulcer surgery, but that wound infec- 
tions are rather less common, as one might expect, as 
the stomach and duodenum are not opened in the 
former operation and contamination of the operative 
field with gastric contents does not occur. Contrary 
perhaps to what might have been anticipated after the 
vigorous sternal retraction, postoperative pain in the 
region of the sternum and xiphisternum has not been 
a noticeable feature. 


Present indications for proximal vagotomy 

without drainage 

Finally, it may be appropriate to discuss the possible 
indications for proximal gastric vagotomy without 
drainage in current surgical practice. In the present 
state of our knowledge the majority of surgeons will 
probably feel that as really long-term results after 
this operation are not yet available it would be prefer- 
able for them to stick to more conventional proce- 
dures for the time being. This is an eminently sound 
qnd reasonable attitude. Others, more venturesome, 
will be impressed by the fact that most published 
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experiences with proximal gastric vagotomy without 
drainage in the short and medium term have been 
very favourable. They will also bear in mind that this 
operation is the most minimal elective surgical pro- 
cedure for duodenal ulcer, and that if it fails it can 
be followed by literally any other operation of gastric 
surgery, such as pyloroplasty, gastro-enterostomy or 
antrectomy—all with or without truncal vagotomy— 
or subtotal partial gastrectomy. On this evidence it 
would seem that the use of proximal gastric vagotomy 
without drainage is entirely ethical. Anyone taking it 
up, however, would be wise to confine his initial use 
of it to slim patients with a readily accessible upper 
epigastric region till he has mastered a reliable tech- 
nique, which he can then apply with confidence to 
more sturdily built subjects and even to the moderately 
or grossly obese. 

As regards the actual lesion in the duodenum, 
it may be asked whether patients with much fibrosis 
and deformity of the duodenal cap are amenable 
to management by proximal gastric vagotomy with- 
out drainage or whether only minimal lesions should 
be selected for it. Strictly limited selection is certainly 
not necessary. Ordinary chronic duodenal ulcers with 
a pronounced fibrous reaction not causing clinically 
or radiologically evident ‘pyloric’ stenosis are emi- 
nently suitable for this operation. Thus 95 per cent 
of the patients presenting to this department for 
elective operation for duodenal ulceration are sub- 
mitted to proximal gastric vagotomy without drainage. 
These include many with a great deal of fibrosis or 
with a history of perforation or haemorrhage. In fact, 
more recently a number of patients with actual 
stenosis in connection with their duodenal ulcers have 
also been treated by proximal gastric vagotomy with- 
out drainage but with the performance of a small 


temporary anterior gastrotomy at the time of the, 


operation to allow a finger or Hegar' * dilators to be 
passed into the stomach and through the stenosis to 
dilate it (Fig. 10) (Johnston et al., 1973, The results 


of this* manœuvre have been mainly satisfactory, 
though a few of these patients did have delay in 
emptying for a time and two eventually required a 
drainage procedure. It should also be recorded that 
some patients operated on for perforation of a chronic 
duodenal ulcer soon after the onset of the perforation 
have been treated by suture of the perforation and a 
proximal gastric vagotomy (Johnston et al., 1973). 
In addition, it should be mentioned that in some 
patients undergoing an emergency operation for a 
bleeding duodenal ulcer the ulcer has been exposed 
by an anterior duodenotomy (stopping short of the 
pyloric sphincter) and under-run with silk sutures, 
the incision in the anterior duodenal wall being then 
closed longitudinally and a proximal gastric vagotomy 
performed without drainage (Johnston et al., 1973). 
This group of cases has also done well. However, these 
emergency uses of proximal gastric vagotomy obvi- 
ously depend ontheavailability ofasurgeon thoroughly 
versed in this technique. 
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The effect of cholecystectomy on 


oesophageal symptoms 


JOHN R. BARKER AND J. ALEXANDER-WILLIAMS* 


SUMMARY 

A prospective study was made of 225 patients with 
gallbladder disease treated by cholecystectomy. Of 
these, 77 (34 per cent) complained ef oesophageal 
symptoms; after cholecystectomy 44 continued to have 
these symptoms, 33 having been cured. Patients in the 
40-59-year age group had a higher incidence of oeso- 
phageal symptoms and significantly fewer were cured 
hy cholecystectomy than in the other age groups. In 
patients with reflux on barium studies and/or an 
enlarged hiatus at operation the incidence of oeso- 
phageal symptoms was higher (60 per cent), and less 
than 20 per cent of these were improved by chole- 
cystectomy. 


PATIENTS suffering from gallbladder disease often 
complain of dyspepsia which has been described as 
‘epigastric discomfort after meals, a feeling of full- 
ness, eructation and regurgitation of sour fluid into 
the mouth with heartburn’ (Rhind and Watson, 
1968). Rains (1964) suggested that these symptoms 
were related to the stomach and oesophagus and 
therefore a ‘link’ should be sought between these 
organs and the gallbladder. Oesophageal symptoms 
are said to be caused by the inflamed gallbladder 
impinging on the duodenum producing local ileus 
and/or pyloric incompetence, resulting in bile reflux 
into the stomach and oesophagus (Capper et al., 
1967). Pyloric incompetence and regurgitation have 
been demonstrated radiologically in patients with 
gallbladder disease who complained of oesophageal 
symptoms (Johnson, 1972). Rhind and Watson (1968) 
suggested that these oesophageal symptoms were 
often cured by cholecystectomy. 

The aim of this study was to estimate the incidence 
of heartburn, reflux and dysphagia in patients with 
gallbladder disease and to study the effect of chole- 
cystectomy on these symptoms. 


Patients and methods 

The study initially included 245 patients who had a 
cholecystectomy in the United Birmingham Hospitals 
under the care of one surgeon. All the patients were 
questioned on admission specifically regarding symp- 
toms of heartburn, reflux of bile and acid and dys- 
phagia, the answers being recorded on a prepared 
form. After initial follow-up at 1 month the patients 
were reviewed annually by interview or postal ques- 
tionnaire which included direct questions regarding 
beartburn, reflux and dysphagia. The records of all the 
patients have been analysed and adequate follow-up 
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data were obtained for 225. Sixteen patients (8 
per cent) have been lost to follow-up because they 
left the area or did not reply to the questionnaire and 
4 have since died of unrelated causes. 

In assessing the results only those who were cured 
of their oesophageal symptoms at the initial and 
all the subsequent follow-up reviews have been in- 
cluded. 

Of the 225 patients whose results were used for 
analysis, 75 had preoperative barium studies of the 
upper gastro-intestinal tract, where special attention 
was paid to the presence of oesophageal reflux with 
the patient in the head-down position. 

The size of the oesophageal hiatus was estimated 
at operation in 155 patients. The hiatus was con- 
sidered to be enlarged if it admitted the tips of two 
or more fingers. 


Results 

Of the 225 patients studied, 77 (34 per cent) had symp- 
toms referable to the oesophagus. After cholecyst- 
ectomy symptoms persisted in 44, 33 of those with 
oesophageal symptoms having had them cured by the 
operation (Table I). Possible aetiological factors were 
then considered. 


C] No. of patients 

No. with oesophageal 
symptoms before 
cholecystectomy 

B No. with oesophageal 
symptoms after 
cholecystectomy 

CA) Percentage of those with 


No. of patients 
oesophageal symptoms 





e 13% cured by cholecystectomy 
60: 
50) 25% 46%, 
40: | 
| 8575 o] | 
30: | | 
Ursus; 
e oo | 
10! 7] 77 5097 
bor A Mie A, oe 
20-29 30-39 40-49 50-59 80+- 





Age in decades 
Fig. 1. The incidence of oesophageal symptoms in patients in 
each decade before and after cholecystectomy. 
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* United Birmingham Hospitals. . 
Present address of J. R. Barker: Consultant Surgeon, North 
Devon Infirmary, Barnstaple, North Devon. *. 
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Sex ` 

Oesophageal symptoms were more common and more 
likely to be cured by cholecystectomy in women than 
in mer. As shown in Table IH, 37 per cent of the 
women and 27 per cent of the men had svmptoms 
referable to the oesophagus. Cholecystectomy cured 
the oesophageal symptoms in 45 per cent of the 
women but in only 29 per cent of the men; this 
difference is not statistically significant. 

Age 

When the incidence of oesophageal symptoms in 
patients with gallbladder is analysed by decade (Fig. 1) 
no significant differences can be found. However, 
patients in the middle age range (40-69 years) were 
significantly less likely to be cured of their oeso- 
phageal symptoms by cholecystectomy (13 out of 49 
cases) than those in the extremes of the age range (20 
out of 28 cases) (y? - 9:22; P < 0:01). 


Reflux on barium meal examination 

Patients with radiological evidence of reflux had a 
higher incidence of oesophageal symptoms and a 
lower cure rate after cholecystectomy than those with 
no reflux on barium meal examination. As shown in 
Table IH, 66 per cent of those with reflux and 38 per 
cent of those with no reflux had oesophageal symp- 
toms. Cholecystectomy cured only 16 per cent of the 
patients with radiological evidence of reflux but 44 
per cent of those with no reflux. The number of 
patients with evidence of reflux is too small to allow 
the significance of this observation to be assessed. 


Hiatal size 

Patients with a hiatus admitting two or more finger 
tips had a higher incidence of oesophageal symp- 
toms and a lower cure rate after cholecystectomy than 
those with a normal hiatus. As shown in Table IV, 
48 per cent of those with an enlarged hiatus and 29 
per cent of those with a normal hiatus had oeso- 
phageal symptoms. Cholecystectomy cured 20 per 
cent of the patients with an enlarged hiatus and 44 
per cent of those with a normal hiatus. Again the 
number of patients is too small for the significance 
of these observations to be assessed. 


Discussion 

The incidence of oesophageal symptoms in gallbladder 
disease has been estimated at between 47 and 50 per 
cent (Price, 1963; Southam, 1969). 

In our series of patients with gallbladder disease 
34 per cent had oesophageal symptoms, most having 
a combination of reflux and heartburn: dysphagia was 
rare. Only 43 per cent of our patients were relieved of 
their oesophageal symptoms by cholecystectomy, 
whereas Rhind and Watson (1968) found that 70 per 
cent of their patients were cured by the operation. 
Ocsophageal symptoms were less common in men in 
the present series and only 29 per cent were cured by 
cholecystectofhy, as compared with the better cure 
rate in women of 45 per cent. In the decade 50--59 
years 35 per cent of the patients had oesophageal 
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Cholecystectomy and oesophageal symptoms 


Table i: OESOPHAGEAL SYMPTOMS IN 225 PATIENTS 
BEFORE AND AFTER CHOLECYSTECTOMY 





Before After 
cholecystectomy cholecystectomy 

No. of No. of Percentage 

Symptom cases oe cases ^» improved” 
All symptoms 77 34 44 20 43 
Heartburn 64 28 AG l6 44 
Reflux 47 21 29 [3 a8 
Dysphagia 10 4 9 4 io 





* Percentage of those with symptoms who were improved by 
cholecystectomy. 


Table Il: OESOPHAGEAL SYMPTOMS ACCORDING TO 
SEX BEFORE AND AFTER CHOLECYSTECTOMY 








Before After 
1, cholecystectomy cholecystectomy 
Total aeie ar aa trat AR AS 
no.of No. of No. of Percentage 
Sex cases Cases j^ cases ^. improved * 
F 163 60 37 33 20 4S 
M 62 17 27 1i 18 29 


* See Table I. 


Table IH: OESOPHAGEAL SYMPTOMS IN PATIENTS 
WITH AND WITHOUT RADIOLOGICAL REFLUX 
BEFORE AND AFTER CHOLECYSTECTOMY 





Before After 
chole- chole- 
cystectomy cystectomy 
Total, ..t2.5 os — ees hob M 
no. of No. of No. of Percentage 
Group cases cases pd Cases ^" improved” 
Reflux 9 6 66 5 85 if 
No reflux 66 25 38 IE 23 dg 


* See Table I. 


Table IV: OESOPHAGEAL SYMPTOMS IN PATIENTS 
WITH AND WITHOUT AN ENLARGED HIATUS 
BEFORE AND AFTER CHOLECYSTECTOMY 





Before After 
chole- chole- 
ed. cystectomy cystectomy 
POU! ec. į 
no. of No. of 
Group cases Cases 
Hiatus normal 134 39 
on palpation 
Hiatus admits 21 10 4& 8 38 20 
two or more 
fingers 


* See Table I, 


symptoms and only l4 per cent were improved bv 
cholecystectomy. 

In a series of 53 patients with galibladder disease 
studied by Southam (1969), 9 who had oesophagea! 
symptoms underwent barium studies, and gastro- 
oesophageal reflux was revealed in 3. The 6 patients 
with no reflux were cured of their oesophageal symp- 
toms by cholecystectomy, whereas none of the 3 with 
reflux were completely relieved. In our series we found 
a high incidence of oesophageal symptoms in patiens 
with radiologically demonstrated reflux and only 
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| out of 6 was cured by cholecystectomy, whereas 44 
per cent of those with no reflux were cured. Patients 
with an enlarged hiatus also had a higher incidence 
of oesophageal symptoms and a lower cure rate than 
those with a normal hiatus. 

The findings in our study support the hypothesis 
that there is an association between oesophageal 
symptoms and gallbladder disease and that in some 
cases cholecystectomy may improve these symptoms. 
However, in patients with radiological evidence of 
reflux and/or an enlarged hiatus the chances of im- 
provement are small and the oesophageal symptoms 
should be treated on their own merits as a separate 
entity. Dysphagia is an uncommon symptom in gall- 
bladder disease and is not usually cured by chole- 
cystectomy. 
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The variable course of primary 


hepatocellular carcinoma 


A. R. DAVIDSON, S. TOMLINSON, R. Y. CALNE AND ROGER WILLIAMS* 


SUMMARY 

Analysis of the clinical course in 85 patients with histo- 
logically proved primary hepatocellular carcinoma 
showed that 73 followed the classic pattern of the 
disease with a rapid onset and a quick demise. However, 
in 12 patients the course was longer in that the duration 
of illness was over 2 years. This was largely accounted 
for by the duration of symptoms prior to diagnosis. No 
clinical differences could be discerned between these 12 
patients and the other 73, and survival once diagnosis 
had been made was no different. The frequency of an 
underlying cirrhosis in the whole series was 58 per cent. 
The course of these patients differed in no way from 
those without cirrhosis except that the age hepato- 
cellular carcinoma presented was older. One patient 
who received no specific therapy lived for 4 years from 
the time of diagnosis, and in each of the treatment 
groups there were occasional patients surviving for 
several years. 


PRIMARY hepatocellular carcinoma is usually thought 
of as a highly malignant tumour with a prognosis of 
a few months only from the time of diagnosis. Never- 
theless, increasing attempts are being made to diag- 
nose the condition at an early stage, and to treat it 
either by surgical resection or, if this is not possible, 
by cytotoxic drugs or radiotherapy. In England it is 
usually considered to be a rare disease with an autopsy 
incidence of 3 per 100 000 (Doll et al., 1966), but 
there is evidence from Scotland (Manderson et al., 
1968), from Sweden (Ohlsson and Nordén, 1965) and 
from Denmark (Glenert, 1961) that its frequency is 
increasing. 

In a previous paper (Sharpstone et al, 1972) we 
analysed the value of the newer diagnostic techniques 
in a series of 48 patients with primary malignant 
tumours of the liver. The present study of 85 patients 
with primary hepatocellular carcinoma (including 42 
patients from the previous report) is concerned with 
the variable course of the disease, both with respect 
to the duration of symptoms before diagnosis and the 
subsequent prognosis. The patients receiving active 
treatment are analysed separately, and possible differ- 
ences in the clinical course when the carcinoma 
develops on the basis of long-standing cirrhosis are 
also considered. 


Clinical course and survival 

The series comprised all cases with a histologically 
proved primary hepatocellular carcinoma seen between 
January, 1960 and December, 1972, at King's College 
Hospital, London, and Addenbrooke's Hospital, 
Cambridge. ‘The ages at which the diagnosis had been 
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made ranged from 15 to 83 years. In the patienis with 
an underlying cirrhosis, who constituted 58 per cent 
of the series (Table /), there was a definite peak in the 
frequency of diagnosis during the seventh decade 
(Fig. 1). This was not so for the patients without cir- 
rhosis. The mean age of 48-6 years in the latter group 
was significantly younger (P <0-001) than that for 
the patients with an underlying cirrhosis (61-4 vearsi 
There was a distinct male to female preponderance 
in the series (64 males to 21 females), but no significant 
difference between the sexes with respect to the ages 
at presentation or diagnosis. 

The duration of symptoms before diagnosis varied 
widely. Abdominal pain, which was the commonest 
presenting symptom, had often been present for some 
time, with a mean duration of 18:2 months ( Toble Hj. 
In | patient, pain was severe and associated with 
features of an abdominal emergency. in contrast, 
there were I0 patients in whom an aching pain had 
been present for more than 2 years, and in 3 of these 
the history was longer than 3 years. Abdominal sweli- 
ing due to the hepatomegaly was another common 
presenting symptom, which in some cases had been 
present for several months and in | case for 4 vears 
before the diagnosis was made. 


Table I: FREQUENCY OF UNDERLYING LIVER 
DISEASE IN THE 85 PATIENTS WITH 
HEPATOCELLULAR CARCINOMA 


Underlying liver disease No. of cases 





Cryptogenic cirrhosis 2l 
Alcoholic cirrhosis 14 
Haemochromatosis 12 
Active chronic hepatitis 3 
Primary biliary cirrhosis | 
None 35 áp 


In the patients with cirrhosis it was often the de- 
velopment of liver failure which led to the diagnosis of 
the complicating carcinoma. Nine patients presented 
with encephalopathy and 3 with gastro-intestinal 
bleeding. Such manifestations not surprisingly had 
been present for only a short time before referra! 
to hospital. There were many atypical modes of nre- 
sentation. These included unexplained diarrhoea in 
4 patients, ankle oedema due to inferior vena caval 
obstruction in 2 patients and single instances of 
of undetermined origin and ankle pain due to a second- 
ary deposit. In all of these, symptoms had been 
present for only a short time before diagnosis. 
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Fig. 1. The ages at diagnosis showing the difference between 
patients with and without an underlying cirrhosis. 
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At the time of diagnosis, secondary deposits were 
detected on clinical examination or by rgdiological 
investigations (including lymphangiography) in 12 
patients (14 per cent of the series). Involvergent of 
lymph nodes in the porta hepatis or in the para-aortic 
regions was demonstrable in 9, and metastases in 
more distant sites in 3 patients. 


Duration of survival from diagnosis 

Excluding 3 patients in whom the carcinoma was an 
unexpected finding at autopsy and another 19 in whom 
it was suspected but not proved until death, the mean 
survival from the time of diagnosis was 7:7 months. 
Amongst these 63 patients was a group of 26 who had 
received no specific therapy. The reasons for this 
were the patient's age, poor general condition or the 
finding of metastases. The mean survival of this un- 
treated group was 3 months. There was one outstand- 
ing exception. This was a woman with idiopathic 
haemochromatosis who presented at the age of 83 
vears with abdominal swelling. The diagnosis of 
hepatocellular carcinoma was confirmed by liver 
biopsy but in view of her age no treatment was given. 
She lived in good health for 4 years before developing 
ascites, death occurring shortly afterwards. 

The 37 patients receiving active therapy (14 surgery, 
13 cytotoxic agents and 10 radiotherapy) had a mean 
survival of 8:3 months. The best results were in those 
having a partial hepatic resection, 3 of these being 
alive 2 or more years later. One of the 7 treated by 
liver transplantation has done well, being alive over 
4 years later. The mean survival of the patients treated 
surgically was 14 months, as compared with figures 
of 8:7 and 5:6 months for those given chemotherapy 
and radiotherapy respectively. In each group there 
were exceptional cases. For instance, 2 patients who 
had radiotherapy survived for longer than | year, 
and | of these continues to do well with no signs of 
recurrence at 18 months. One patient with cirrhosis 
who had multiple courses of 5-fluorouracil and cyclo- 
phosphamide did well for 3 years. 

Whether or not there was an underlying cirrhosis 
made no significant difference to the duration of 
survival measured from the time of diagnosis. When 
the latter was added to the length of history prior to 


Table Il: NATURE OF PRESENTING SYMPTOMS 
IN RELATION TO PRESENCE OF UNDERLYING 
CIRRHOSIS AND THEIR DURATION 





No. Duration 
No. "s of with of 
of total underlying symptoms 
Nature cases — series cirrhosis (mth)* 
Abdominal pain 42 $2 19 18 
Abdominal 17 20 8 13 
swelling 
Weight loss 13 15 7 4 
Malaise 3 3 | 3 
Encephalopathy 9 10 9 l 
Gastro-intestinal 4 4 3 
bleeding 
Diarrhoea 4 4 ze 2 
Others 8 9 4 b 
* Mean duration prior to diagnosis. * 


diagnosis, the total duration of illness was under a 
year in 44 patients, 1-2 years in 9 patients and over 
' 2 years in 12 patients (Fig. 2). The prolonged course 
in Il of the 12 patients was accounted for by the 
duration of symptoms prior to diagnosis, and their 
survival subsequently was not significantly longer 
than for those with a short preceding history. 


Discussion 

Many of our patients followed the classic textbook 
account of the disease, with a rapidly fatal clinical 
course. In one recently published English series the 
total duration of the disease averaged 6 months 
(Kew et al., 1971). Figures from America are similar 
(Moseley, 1967). In Africa and the Far East the disease 


may be even more rapid. However, in 15 per cent of 


our patients the course was more prolonged, the longest 
survival without treatment being 4 years from the 
time of diagnosis. These patients did not appear to 
differ in any way from those following the more usual 
course and the frequency of an underlying cirrhosis 
was the same. Such prolonged survival is not well 
recognized, although there are a few other instances 
recorded in the literature. Morgan et al. (1972) de- 
scribed 2 patients, in 1 of whom the history was more 
than 8 years, and Hunt (1963) described | patient 
who lived for 5 years without specific therapy. 

Such a variable clinical course makes any assess- 
ment of therapy difficult. Hepatic resection is the 
treatment of choice when the growth is localized to a 
lobe and when there is no underlying cirrhosis, al- 
though the operative mortality may be high at 22 per 
cent (Eldomeiri et al., 1971). For patients with more 
extensive disease, various combinations of cytotoxic 
drugs can be tried. One controlled trial in the Bantu 
showed no significant improvement (Geddes and 
Falkson, 1970), but the numbers in the different treat- 
ment groups were small. However, there are two 
interesting reports of apparent cure with histological 
evidence of elimination of the disease following treat- 
ment by 5-fluorouracil (Ramirez et al., 1970; Anderson 
et al, 1972). Orthotopic liver transplantation merits 
careful consideration when the age of the patient and 
other features are favourable. One of our patients, 
who was cachectic at the time of operation, is in excel- 
lent health with normal liver function more than 4 
years later, but, as Starzl (1969) has stressed, if small 
metastases are missed in the preoperative evaluation 
explosive growth may occur postoperatively under the 
influence of immunosuppression. 

The frequency of an underlying cirrhosis in the 
present patients is similar to that in reports from 
other parts of the world; for example, 64 per cent in 
African patients (Alpert et al., 1969) and 55 per cent 
in an American series (Kay, 1964). The commonest 
age of diagnosis for Caucasians in other series has 
been in the sixth to seventh decades (Edmondson and 
Steiner, 1954; Moseley, 1967; Curutchet et al, 1971), 
and our figure for patients with cirrhosis was similar. 
In those withSut cirrhosis, diagnosis was spread 
through a wider age range, and a significant number 
of younger patients was affected. The sex ratio of 3 : | 


* 


* 


Primary hepatocellular carcinoma 


(male : female) was the same in patients with and 
without cirrhosis, and thishasalso been found in ud 
series from England (Cruickshank, 1961: Elkington et 
al., 1963), and from areas of high frequency such as 
Hong Kong (Chan, 1967) and Uganda (Alpert ei "s 
1969). 

To detect carcinoma development in patients with 
cirrhosis can be difficult. Symptoms mav be similar to 
those seen with progression of the cirrhosis alone, but 
loss of weight and pain in the right hypochondrium 
are very suggestive (Paulet et al, 1971). Of the cur- 
rently available diagnostic techniques, liver scanning 
and biopsy give the best results, although in 3 of our 
patients the biopsy was negative even though serial 
scanning had shown progressive increase in the size 
of a filling defect. The frequency of a positive feto- 
protein determination (45 per cent of the 31 patients 
tested) is higher than in most other series from Eng- 
land although not approaching that found in African 
patients (O'Connor et al., 1970). 

Australia antigen (HBAg) was found in the serum 
of 7 of 31 patients in the present series examined by 
radio-immunoassay, only | of the 7 not having an 
underlying cirrhosis. In areas such as Uganda and 
Taiwan where hepatocellular carcinoma is so com- 
mon it is detected much more frequently (Vogel et al., 
1970; Tong et al, 1971). Whether this is simply 3 
reflection of the prevalence of HBAg-positive cir- 
rhosis in such countries is uncertain. Our 2 patients 
with hepatocellular carcinoma secondary to active 
chronic hepatitis are of interest for there are few 
other instances recorded (Sherlock et al, 1970; 
Denison et al, 1971), most carcinomas developing 
on the basis of a cryptogenic or alcoholic cirrhosis 
(Lee, 1966). Even rarer is its development in primary 
biliary cirrhosis, as in one of our patients. and 
of this we have been unable to find any previous 
reports. 
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Amoebic liver abscess: syndromes of 'pre-rupture' 


and intraperitoneal rupture 


S. RAMACHANDRAN AND H. D. GOONATILLAKE* 


SUMMARY 

There appears to be no constant relationship between 
the modes of clinical presentation and the varying 
pathological processes in patients with amoebic liver 
abscesses who present with or develop the abdominal 
manifestations suggestive of peritonitis. In a proportion 
of the patients (37 per cent) there is no evidence of a 
leakage from or rupture of the abscess. In spite of the 
abdominal manifestations there is no pus, either local- 
ized or generalized, in the peritoneal cavity, These 
patients constitute the group with the syndrome of 
‘pre-rupture’. The cases with “pre-rupture’ invariably 


have superficial abscesses situated in the right lobe of 


the liver, together with fibrinous adhesions between the 
visceral and parietal peritoneum over the abscess site. 
It appears that the hepatic lesion responsible for the 
syndrome is at a stage just prior to leakage or frank 
rupture of the abscess. The pathogenesis of the syn- 
drome is discussed and valuable physical signs in the 
diagnosis of the svndrome are described. By recognizing 
the existence of this syndrome a laparotomy could be 
avoided, as closed aspiration of the liver abscess and 
amoebicidal therapy are the only measures necessary 
in the management of these patients. 


INTRAPERITONEAL rupture occurs in 5-10 per cent of 
patients with amoebic abscesses of the liver (DeBakey 
and Ochsner, 1951; Wilmot, 1962). While slow leakage 
from an abscess usually leads to the formation of peri- 
toneal adhesions with localized peritonitis, rapid 
extension and sudden rupture of the abscess give 
rise to a generalized peritonitis. Though the clinical 
manifestations in the latter process are more acute 
and severe when compared with the former, where 
the signs are those of a local peritoneal irritation, 
there are cases of intermediate severity where the 
signs are predominantly local with some evidence of 
wider peritoneal spread (Wilmot, 1962). A short-lived 
peritonism soon followed by abdominal distension 
has also been observed as a feature in some cases 
with intraperitoneal rupture (Lamont and Pooler, 
1958), while rarely a chronic generalized amoebic peri- 
tonitis due to leakage and spread from a liver abscess 
may present as a ‘doughy’ abdomen (Wilmot, 1962). 

Clinicopathological observations with respect to 
the occurrence of the abdominal symptoms and signs 
suggestive of peritoneal irritation due to rupture of 
an amoebic liver abscess indicate that the abdominal 
manifestations can be caused by widely differing 
pathological processes. In this paper the significance 
of these observations is discussed and attention is 
drawn to the syndrome of ‘pre-rupture’ of an amoebic 
liver abscess. 


Clinical material 

Observations were based on 16 of the 80 cases of 
proved amoebic liver abscess treated over a period 
of 34 years. Of the 16 cases, 15 doni with or 
developed the symptoms and signs suggestive of peri- 
tonitis and were therefore subjected to laparotomy. 
The remaining patient whose abdominal manifesta- 
tions were attributed to his acute amoro ie colitis 
died of toxaemia and came to post-mortem « amina- 
tion. All the patients were males between he ages of 
30 and 58 years. 


Results 

Modes of clinical presentation 

The abdominal manifestations in these patients corn- 
formed to one of three well-defined clinical groups: 

1. Acute: With abdominal pain, tenderness and 
rigidity of a moderate to severe degree, together with 
rebound tenderness; 9 cases (56 per cent). 

2. Subacute: With pain, tenderness and a 
abdomen; 3 cases (19 per cent). 

3. Subacute: With pain and tenderness of 
degrees together with marked distension 
4 cases (25 per cent). 


‘doughy’ 


varying 
and ileus: 


Pathological observations 

Generalized peritonitis due to rupture of a liver 
abscess was seen in 7 cases (44 per cent), while a 
localized peritonitis around a leaking abscess occurred 
in 3 patients (19 per cent). In the remaining 6 cases 
(37 per cent) there was no evidence of a localized or 
generalized peritonitis nor was there leakage from. 
or rupture of, the amoebic abscess. At laparotomy 
the site of the abscess often felt soft as there was only 
a very thin layer of hepatic tissue between the abscess 
cavity and the visceral peritoneum which permitted 
easy rupture of the abscess by light finger palpation. 
These abscesses were superficially situated in the 
right lobe of the liver and there was invariably z 
serous exudate or flimsy fibrinous adhesions berw een 
the visceral and the parietal peritoneum over the site 
of the abscess. 


Relationship between the modes of clinical 
presentation and the pathological lesions (Table f) 

In 4 of the 7 cases with frank rupture of the abscess 
and generalized peritonitis the abscess was situated 
in the left lobe of the liver, while in the remaining 3 
cases it was in the right lobe on its superior aspect. 
The clinical presentation in 3 of these cases was acute 
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Table I: RELATIONSHIP BETWEEN MODES OF PRESENTATION AND PATHOLOGICAL FEATURES  * 


Right or Ieft ° 
Pathological process Peritonitis lobe abscess Clinical mode of presentation * 
1. Frank rupture (7 cases; 44%) Generalized Right, 3 cases Acute, 3 cases ° 
Left, 4 cases Subacute, ‘doughy’, 2 cases 
Subacute, ileus, 2 cases 
2. Leakage from an abscess (3 cases; 19%) Localized AIl right Acute, 2 cases 
Subacute, ileus, 1 case 
3. Intrahepatic abscesses with no leakage or rupture Nil All right Acute, 4 cases 


(6 cases; 37%) 


Subacute, ‘doughy’, 1 case 
Subacute, ileus, 1 case " 


Table II: POSSIBLE CLINICOPATHOLOGICAL RELATIONSHIPS 


Clinical type Pathogenesis Pathological lesion ° 
Acute: pain, tenderness, rigidity and Rupture with generalized pentonitis —> Single or multiple abscesses in the right 
guarding or left lobe 
Subacute: pain, tenderness, slight Leakage with a localized peritonitis — —- Single or multiple abscesses in the right 
distension with ‘doughy’ abdomen or left lobe 


Subacute: abdominal distension and 
ileus 


with severe pain and marked tenderness and rigidity, 
while in 2 patients it was subacute with a ‘doughy’ 
abdomen and in the remaining 2 patients it was sub- 
acute with distension and ileus. 

The 3 cases with a leaking abscess and a localized 
peritonitis had a right lobe abscess situated superiorly 
or inferiorly. Clinically, 2 of the cases presented 
acutely, while the other had a subacute ileus with 
distension. 

In the 6 cases with no evidence of leakage from or 
rupture of the abscess and no evidence of a localized 
or generalized peritonitis the abscesses were always 
situated superficially in the right lobe of the liver and 
had the characteristics already described. The clinical 
presentation was acute in 4 of the cases, subacute with 
a ‘doughy’ abdomen in one and subacute with disten- 
sion and ileus in the remaining case. These 6 patients 
constitute the group of cases with the syndrome of 
*pre-rupture'. 


Case reports illustrating the syndrome of 

*pre-rupture' 

Case 9: W. W. V. F., a 43-year-old male, had fever, abdominal 
pain and distension of 10 days' duration. The liver was not 
palpable but there was marked abdomunal distension and ileus 
with moderate tenderness. X-ray examination showed elevation 
of the right dome of the diaphragm with distension of the 
bowel and no fluid levels. At laparotomy a large right lobe 
liver abscess was present with no evidence of leakage or rupture. 
There was no localized or generalized pus in the peritoneal 
cavity. The liver abscess was drained. 


Case 6: M. T. F., a 50-year-old male, was admitted with fever 
and right chest pain of 10 days' duration. The liver was 
palpable 4 cm below the costal margin and there was moderate 
intercostal tenderness. An X-ray of the chest showed elevation 
of the right dome of the diaphragm. A diagnosis of hepatic 
amoebiasis was made, and amoebicidal therapy was started. 
The next day the patient developed abdominal pain and 
tenderness with slight distension and a 'doughiness' of the 
abdomen. A rupture of a liver abscess was suspected, and at 
laparotomy a large intrahepatic abscess was found in the 
anterior aspect of the right lobe with no evidence of rupture or 
pus in the peritoneal cavity. 


Case 15: S. P., a 40-year-old male, presented with an ‘acute 
abdomen', with severe pain, tenderness and rigidity. At 
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‘Pre-rupture’ without localized or -— Invariably right lobe abscesses, 
generalized peritonitis 


superficial 


laparotomy a large amoebic abscess was found situated 
posteriorly in the right lobe of the liver. The abscess formed a 
soft mass which ruptured on palpation. There was no pus in the 
peritoneal cavity. 

It should be noted that the above cases with the 

syndrome of ‘pre-rupture’ either presented with or 
developed the different types of abdominal manifesta- 
tions described, and had superficial abscesses situ- 
ated in the right lobe of the liver with no evidence of 
rupture. 
Case 16: A. A., a 52-year-old male, had diarrhoea with blood 
and mucus of 4 days' duration. While in hospital the liver, 
which was originally not palpable, enlarged 4 cm below the 
costal margin and this was followed a few days later by 
manifestations of an acute abdominal crisis, namely, pain, 
tenderness and rigidity. A rupture of a liver abscess was 
suspected, but at laparotomy there was no pus in the peritoneal 
cavity and a fluctuant area was detected on the superior surface 
of the right lobe of the liver. This area was aspirated and 
100 ml of pus were evacuated. Though the abdominal mani- 
festations abated during the postoperative period there was a 
deterioration in the patient's general condition, with an upward 
enlargement of the liver observed on an X-ray. Closed aspira- 
tion was performed and over 1 pint of 'chocolate pus' was 
evacuated from the right lobe of the liver. 


It should be noted that in this patient even though 


the first aspiration was inadequate it resulted in an 
improvement in the acute abdominal manifestations. 


Discussion 

The possible clinicopathological relationships in 
patients with amoebic liver abscesses presenting with 
or developing abdominal manifestations suggestive of 
peritonitis are shown in Table II. While differing 
clinical manifestations may be caused by a single type 
of pathological lesion, a similar mode of clinical 
presentation may be common to a spectrum of differ- 
ing pathological processes. Thus there is no constant 
relationship between the clinical manifestations and 
the causative pathological processes. This leads to 
difficulties in the clinical assessment of patients pre- 
senting with or developing the abdomigal manifesta- 
tions suggestive of a peritonitis due to a rupture df a 
liver abscess. 


. Fout of the 7 cases with frank rupture of the liver 
abscess had the lesion situated in the left lobe of the 
liver. In an earlier report perforation into the peri- 
tonealecavity was noted in 4 of 8 cases with left lobe 
hepatic abscesses (Alkan et al., 1961). This apparent 
predisposition for amoebic abscesses of the left lobe 
of the liver to rupture and cause a generalized peri- 
tonitis is probably due to the smaller bulk of this lobe 
when compared with the right lobe which could more 
easily accommodate an expanding abscess cavity. 
On the other hand, an abscess cavity expanding and 
approaching the surface of the larger right lobe gives 
enough time for the development of the syndrome of 
'pre-rupture', a stage prior to the occurrence of 
leakage or frank rupture. 

What is the pathogenesis of the syndrome of 'pre- 
rupture’? The abdominal manifestations of the syn- 
drome are definitely not the result of any severe 
degree of peritoneal inflammation, either localized 
or generalized. The only abnormality observed at 
laparotomy is a thin, flimsy, fibrinous, non-purulent 
exudate over the site of the abscess with scanty 
fibrinous adhesions between the adjacent layers of 
the visceral and parietal peritoneum. Partial decom- 
pression of the abscess could give rise to the dis- 
appearance of the abdominal manifestations, as in 
Case 16. These features support the contention that 
the abdominal signs and symptoms in the syndrome 
may be the result of the abscess situated superficially, 
causing localized stretching of the visceral peri- 
toneum and a thin fibrinous exudate over the abscess 
site. This probably produces an irritation of the 
parietal peritoneum and the production of reflex 
abdominal manifestations. It therefore follows that 
the syndrome can only occur with abscesses situated 
superficially in the superior, lateral, anterior or 
posterior parts of the liver where the visceral and 
parietal layers of the peritoneum lie adjacent to each 
other. This feature was confirmed in this study. 

How could the syndrome be diagnosed preopera- 
tively? Two valuable signs which indicate the presence 
of ‘pre-rupture’ are the occasional movement of the 
abdominal wall during respiration, and the disappear- 
ance, even momentarily, of the rigidity and guarding 
of the abdomen while speaking to the patient with 
the purpose of gaining his confidence. The severity 
of the symptoms and the other physical signs present 


Amoebic liver abscess 


do not appear to be of much significance in the differ- 
ential diagnosis of ‘pre-rupture’ from rupture. In this 
context it would be relevant to mention that these 
two physical signs have been helpful in the diagnosis 
of the rigid abdomen due to direct peritoneal irrita- 
tion from a rupture of an abdominal viscus, from 
the reflex rigidity of the abdominal wall, in traumatic 
injuries of the spine. 

The recognition of the syndrome of 'pre-rupture 
has important implications in the management of 
patients with suspected rupture of an amoebic liver 
abscess. As a proportion of these patients may have a 
‘pre-rupture’ syndrome, closed aspiration of the abs- 
cess and amoebicidal therapy may be adequate treat- 
ment. The clinician should be aware of the existence 
of this syndrome. Not only does it simulate an ‘acute 
abdomen' to a nicety, but its early recognition pre- 
cludes the necessity for a laparotomy with all its 
attendant risks. Even in the more advanced stage of a 
slow leakage from an abscess, closed aspiration with 
drug therapy would be sufficient (Paul, 1960). The 
evacuation of pus from the abscess cavity in the latter 
category of patients would prevent further icakage 
and direct irritation of the peritoneum. On the other 
hand, the disappearance of the abdominal manifesta- 
tions after closed aspiration in patients with ‘pre 
rupture' is probably the result of the diminished 
stretching of the peritoneum over the site of the 
abscess following the evacuation of pus. 
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Papilloma of the gallbladder 


J. C. McGREGOR AND J. W. CORDINER* 


SUMMARY 

Two cases of papilloma of the gallbladder are described. 
The literature of this rare condition is reviewed, with 
particular reference to the possibility that the condition 
may be premalignant, its capacity to cause s ymptoms 
and its treatment. 


Case reports 

Case 1: G.M., a 41-year-old married barmaid who had 
previously been well, had an episode of painless jaundice 
lasting about 16 weeks commencing in July, 1968. Clinically, 
she presented with obstructive jaundice without pruritus. She 
was managed at home with a gradual improvement in her 
condition and return to normality. From thereon she noted 
that fatty foods caused flatulent dyspepsia and these were 
avoided as far as possible. 

The patient presented again in 1969 with an attack of severe 
right hypochondrial pain in association with bilious vomiting. 
This lasted for about 3 days and on this occasion she was not 
clinically jaundiced. On examination she had a positive 
Murphy's sign and transient fever. A cholecystogram was 
reported as showing a poorly functioning gallbladder without 
evidence of calculi or other abnormality. 

Thereafter she had periodic attacks of right hypochondrial 
pain culminating in a particularly severe episode in November, 
1972, which necessitated her admission to hospital. She was 
noted to have a positive Murphy's sign but was afebrile and 
anicteric. 

Investigations performed and results were: haemoglobin 
14 g per cent; WBC 5600 per mm*?; normal film and differential 
white blood count; ESR 15 mm in 1 hour (Westergren); serum 
bilirubin 0-5 mg per cent; serum alkaline phosphatase 5 King- 
Armstrong units per cent; serum protein 6:3g per cent 
(albumin 47g per cent, globulin 22g per cent); serum 
glutamic oxaloacetic transaminase 15 units per ml; serum 
glutamic pyruvic transaminase 6 units per ml; Australia 
antigen negative. Blood urea and electrolytes were normal. 
An ECG and chest X-ray were also normal. 

The patient's symptoms settled rapidly and a second 
cholecystogram demonstrated once more a poorly functioning 
gallbladder without calculi. 

There was no known family history of gallbladder disease or 
jaundice. She denied excessive alcohol intake or relevant drug 
ingestion. There was nothing else of significance in her previous 
medical history. 

in view of her presentation of recurring upper abdominal 
pain over 4 years together with the radiological evidence of a 
poorly functioning gallbladder it was decided to proceed to a 
laparotomy. 

The abdomen was opened through an upper right paramedian 
incision. A few adhesions were noted in the region of the 
gallbladder, which looked and felt normal. The common bile 
duct, which was easily located, was of normal calibre and did 
not contain palpable stones. The stomach, duodenum, 
pancreas and liver were normal and no other abnormal 
findings were noted at laparotomy. 

Because of the patient's history of recurrent pain and 
flatulent dyspepsia associated with ill health, the radiological 
findings and the laparotomy observation ef adhesions related to 
the gallbladder, it was felt justifiable to perform cholecystec- 
tomy. This was done in the retrograde manner. A bougie 
inserted into the common bile duct via the cystic duct passed 
freely into the duodenum confirming that there were no stones 
or other obstruction present. 
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The removed gallbladder, which measured 8 x 5x 4 cm was 
green in colour and pear-shaped. It exhibited no macroscopic 
external abnormalities and no gallstones were present within it. 
Internally a 2-mm diameter nodule was noted 6 cm from the 
fundus. . 

On microscopy the wall was normal apart from occasional 
scattered lymphocytes. The nodule was a papilloma consisting 
of a fine villous process with a loose connective tissue stroma. 
The lining cells were tall columnar cells identical to those found 
in the rest of the viscus. It was obviously benign (Fig. 1). 


Case 2: A. C., a 69-vear-old female, presented in March, 1973, 
with a 3-month history of weight loss, nausea, anorexia and 
periodic upper abdominal discomfort associated with bilious 
vomiting. She was admitted for further investigation. On 
examination at this time she was noted to be thin, afebrile and 
slightly icteric. No masses were palpable on abdominal 
examination and Murphy’s sign was negative. 

Investigations performed and results were: haemoglobin 
12-52 per cent; WBC 16400 per mm?; normal film and 
differential count; ESR 74 mm in 1 hour (Westergren); serum 
bilirubin 2-5 mg per cent; serum alkaline phosphatase 100 King- 
Armstrong units per cent. Blood urea and electrolytes were 
normal, as were an ECG, chest X-ray and barium meal 
examination. A cholecystogram showed a non-functioning 
gallbladder. No calculi or other abnormality were noted. 

There was no relevant family history and no significant drug 
therapy. There were no previous operations. 

Because of the history of ill health associated with the 
radiological evidence of a non-functioning gallbladder it was 
decided that laparotomy should be performed. 

Laparotomy was accomplished through an upper right 
paramedian incision. Adhesions were noted in relation to a 
small thick-walled gallbladder which contained some small 
calculi. The common bile duct was thickened and measured 
2cm in diameter. No other intra-abdominal abnormality was 
noted. A retrograde cholecystectomy was carried out. Explor- 
ation of the common bile duct revealed two calculi which were 
removed. An operative cholangiogram showed no residual 
calculi. The duct was then closed with T-tube drainage. 

The gallbladder was pale green in colour and pear-shaped 
and measured 6x 3x3 cm. It contained a number of small 
mixed gallstones and a free fragment of soft tissue. The 
mucosal wall was hypertrophied. Microscopy revealed the 
presence of a single benign papilloma of the gallbladder. 

The soft tissue found lying free consisted of a well-differen- 
tiated papillary carcinoma (Fig. 2). No evidence of infiltration 
of this lesion into the gallbladder wall was found and even on 
multiple sections its source could not be demonstrated. It is 
presumed, however, that it had its origin within the gall- 
bladder. 


Discussion 

Standard texts either consider papilloma of the gall- 
bladder as a rarity or make little mention of it. It is 
difficult to ascertain the incidence of this lesion because 
of the inclusion in the past of conditions which modern 
pathological criteria would reject. Kerr and Lendrum, 
in a review of the literature in 1936, would accept only 
7 previous cases and pointed out the inadequacies of 
retrospective classification. Kane et al. (1 952) reported 
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Fig. 1. Case 1. a, Papilloma of the gallbladder arising from normal mucosa. ( 
200.) 


the lining, tall columnar cells and fibrovascular stroma. ( 


Papilloma of the gallbladder 





22.) b, Central area of the papilloma show 





Fig. 2. Case 2. a, Free fragment of well-dilTerentiated papillary carcinoma. ( 
92.) 


adenocarcinoma showing irregularity of cells and nuclei. ( 


8 cases occurring in 2000 cholecystectomies and also 
stressed the importance of strict standards of identi- 
fication. 

The true papilloma has fine villous processes and 
a loose connective tissue stroma covered by columnar 
epithelium like that of the normal gallbladder. The 
papilloma described by Kerr and Lendrum (1936) is 
probably unique in that it presented as a mucocele 
of the gallbladder and histology showed that it con- 
sisted of heterotopic epithelium containing Paneth's 
cells and enterochromaffin cells. Neither of our 
examples of papilloma contained these cells. 

Confusion in the past has come from pseudopapil- 
lomatous conditions. Cholesterol polyps are generally 
multiple, easily detached and often connected to the 
gallbladder by a fine pedicle. They contain foam-like 
cells which stain for fat and are due to the accumula- 
tion of cholesterol in the villi. A condition named by 
King and MacCallum (1931) ‘cholecystitis glandularis 
prgliferans’ has frequently been confused with papil- 
loma. It is,an inflammatory epithelial proliferation 


22.) b. Well-differentiated papillar 


which is not uncommonly seen in chronic chole 
cystitis. Papillomatous-like growths may form whic! 
on histology show oedema, dilated and congeste 
capillaries and infiltration of the serous and muscula 
coats with chronic inflammatory cells. Other signs 0! 
chronic inflammation of the gallbladder are usual 
present. 

Papillomas may be single or multiple and the gal 
bladder may show pathological changes. Brown ai 
Cappell (1937) described a case of multiple villou 
papillomas in association with chronic cholecystit 
and gallstones, The possibility that papilloma may b 
a premalignant condition is supported by Tabah anc 
McNeer (1953), who reported 4 cases with associate 
carcinoma in situ. Sawyer (1970), in a review of gal 
bladder disease, was even more emphatic in his revos 
nition of papillomas being precancerous and lell th; 
this was insufficiently appreciated. 

Whether or not papillomas alone can give ris 
symptoms is uncertain. Greenwald (1944) describe 
2 cases in which typical colic was said to have hee 
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present, although the gallbladder showed papillomas 
without stones. MacBeth (1964) recorded 3 cases in 
which dyspeptic symptoms could be ascribed to 
papillomas of the gallbladder in the absence of other 
possible causes. 

The diagnosis of papilloma preoperatively can only 
be made for certain by cholecystography (Kirklin, 
1933). The defect produced maintains a constant 
position even on repeated examinations in different 
positions. In neither of our cases was the papilloma 
demonstrated radiologically and its presence was 
unsuspected prior to operation. 

The papilloma described in Case 1 occurred in an 
otherwise normal gallbladder with a normal common 
bile duct. It is of considerable interest that it appeared 
to be associated with one episode of obstructive 
jaundice and several attacks of biliary colic or chole- 
cystitis. This is difficult to explain although there are 
two possible ways in which this might occur. First, 
the symptoms could have been produced by an intus- 
susception of the papilloma occurring into Hartmann's 
pouch and thereafter spontaneously reducing itself. 
secondly, and possibly more acceptable, the clinical 
presentation might have been the result of the break- 
ing off of a portion of the papilloma into the gall- 
bladder. Kane et al. (1952) described a case where a 
papilloma shown on X-ray was found lying free as a 
fragment within the gallbladder. This was thought to 
have occurred as a result of operative manipulation, 
but the author suggested that this could occur 
naturally. The present Case 2 illustrates a further 
example of a free tissue fragment within a gallbladder 
although this was a carcinoma. 

Both of our cases have made an excellent recovery 
following their operations and are relieved of their 
symptoms. 

The treatment of papilloma of the gallbladder when 
diagnosed preoperatively should therefore be chole- 
cystectomy. This will in some cases be of value in 
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relieving symptoms either directly due to papillomas 
or to associated gallbladder disease. It is probably of 
greater importance in the prevention or elimination . 
of carcinoma at an early stage. Š 
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Endoscopic retrograde cholangiopancreatography 
C. LIGUOR Y, H. GOUEROU, A. CHAV Y, J. C. COFFIN 


AND M. HUGUIER* 


SUMMARY 

Direct non-operative injection of radio-opaque material 
through a cannula introduced at the duodenal papilla 
by meags of a fibre-optic duodenoscope achieved opaci- 
fication of the bile ducts, the pancreatic duct or the 
entire biliary pancreatic ductal system in 392 (89 per 
cent) of 439 patients in whom it was attempted. The 
desired ducts were opacified in 75 per cent of cases; 
the bile ducts in 206 out of 278 and the pancreatic duct 
in 120 out of 161 cases. The anatomical conditions 
found were: long common biliary pancreatic channel, 
30 per cent; short common biliary pancreatic channel, 
28 per cent; two orifices in the hepatopancreatic ampulla, 
24 per cent; two orifices on the duodenal papilla, 18 
per cent; two orifices on the duodenum, there being no 
papilla, less than 1 per cent. Morbidity resulting from 
the procedure consisted of infectious reactions in 20 
out of 295 patients in whom the bile ducts were opacified 
and hyperamylasaemia and abdominal pain in 28 out 
of 300 patients in whom the pancreatic duct. was 
opacified. The method is of value in diagnosing the 
cause of cholestatic jaundice. In non-jaundiced subjects 
it may complement or clarify inconclusive cholangio- 
grams or cholecystograms obtained by other techniques. 
If it shows dilated bile ducts operation should not be 
delayed, otherwise there is a risk of cholangitis. Pan- 
creatic carcinoma may be revealed by stenosis, partial 
or total, of the pancreatic duct or by filling defects in 
the pancreatic parenchyma. Both chronic pancreatitis 
and pancreatic carcinoma may cause partial stenosis 
. of the pancreatic duct. A filiform appearance of the 
pancreatic duct suggests chronic pancreatitis. 


Direct inspection of the duodenum, and of the duo- 
denal papilla with the opening of the hepatopancreatic 
ampulla on its summit, has been made passible by 
the development of fibre-optic endoscopy. That this 
technique can be used for retrograde cholangiopan- 
creatography by cannulation of the bile and pancreatic 
ducts and injection of contrast material was first 
demonstrated by McCune et al. in 1968. In 1972 
Cotton reviewed world experience of the procedure 
and concluded that it is a major advance in the diag- 
nosis and management of biliary and pancreatic 
disease. 

Hitherto there has been no wholly satisfactory 
method of exploration of the biliary passages in jaun- 
diced patients before operation. Intravenous chol- 
angiography may fail to outline the biliary tree in the 
presence of jaundice (Blumgart et al., 1972). Injection 
of contrast magerial direct into the gallbladder under 
laparoscopic control is technically difficult, and 
is contra-indicated if the gallbladder is dilated or 


inflamed. Percutaneous transhepatic cholangiographi 
may not visualize the intrahepatic bile ducts if thes 
are not dilated, and is liable to various complications. 
including endotoxic shock (James, 1971; Keighley e 
al., 1973; Nelson, 1973). 

The means available for investigation of the physica: 
status of the pancreas are likewise of limited useful- 
ness. Only if they are large do pancreatic lesions cause 
displacement of the stomach, duodenum and/or 
colon. Commenting on the results of pancreatic scinti- 
scanning, Ferrucci and Eaton (1973) remarked tha: 
although an unequivocally normal scan excludes 
pancreatic disease with considerable reliability, sinri 
graphic abnormalities are non-specific, since. the 
appearances produced by space-occupying lesions arc 
by pancreatitis may be much alike. Selective pancreatic 
angiography, as Hepp et al. (1968) have pointed out. 
is often difficult to interpret, is of little value in chronic 
pancreatitis and may miss small pancreatic tumours, 

Endoscopic retrograde cholangiopancreatographs 
having gained recognition as a useful and reliable 
investigation, it is now necessary to build up a bod: 
of experience which, after analysis and codification. 
will guide surgeons in the method's indications, appli 
cation, advantages and limitations. It is as à contribu- 
tion to this experience that the following report : 
submitted. 








Materials and methods 
Between November, 1971, and March. 1973, 439 
attempts were made in 439 patients to opacity the 
biliary or pancreatic ductal systems by cannulation 
of the ducts at the duodenal papilla by means of the 
fibre-optic duodenoscope. 

The indication for retrograde cholangiopancreato- 
graphy was biliary in 278 patients and pancreatic ip 
161 patients. 

Of the 278 patients with suspected biliary 


symptoms, and cholangiography or cholecystographs 
using other procedures had given inconclusive results. 
Of the 161 patients in whom the investigation was 
done on pancreatic indications, previous laparotoms 
or clinical, radiological or laboratory studies had di 
closed chronic pancreatitis in 53, In 21 patients bisio- 
logical examination of neoplastic deposits in Ivimph 
nodes or viscera had suggested primary pancreatic 
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carcinoma. In the remaining 87 patients pancreatic 
disease was suspected because of abdominal discom- 
fort associated with deterioration in the general 
condition. 

All the patients received premedication with a 
neuroleptic agent, droperidol, and a morphine-like 
analgesic, phenoperidine. During the procedure 
isopropamide iodide was given intravenously in 
dosage sufficient to keep duodenal contraction to a 
minimum. 

Urografin (60 per cent) was used as the contrast 
medium, alone in the first 329 procedures and with 
1 mg of gentamicin/ml added in the last 1 10 procedures. 
The quantity of contrast medium injected depended 
on the aim of the investigation, on whether the ducts 
were dilated and on whether contrast leaked back 
into the duodenum. For comprehensive visualization 
of the bile ducts and the gallbladder about 45 ml were 
needed. Where there was a probability of dilatation 
of the biliary ductal system the contrast medium was 
diluted, because too dense media may obscure small 
stones. For visualization of the pancreas 5-10 ml 
were generally enough, and perhaps 15 ml if pictures 
of the branch pancreatic ducts were wanted. The 
introduction of the contrast medium was followed 
on the fluoroscope, and radiographs were taken in 
different positions at the appropriate stage of opaci- 
fication. 

All patients in whom the procedure exposed dilated 
bile ducts were at once put on antibiotic therapy. In 


Table I: DETAILS OF SUCCESSFUL ENDOSCOPIC 
RETROGRADE CHOLANGIOPANCREATOGRAPHY 


Opacification obtained 


First Second 
Ductal system injection injection 
Bile and pancreatic ducts 133 — 
Bile ducts 113 49* 
Pancreatic duct 146 21+ 
Total 392 70 


* Pancreatic duct alone opacified at first injection. 
t Bile ducts alone opacified at first injection. 
Total for bile ducts = 133-- 1134-49 = 295. 
Total for pancreatic duct = 133+ 146-21 — 300. 


Table Il: CAUSES OF FAILURE OF ENDOSCOPIC 
RETROGRADE CHOLANGIOPANCREATOGRAPHY 


No. of 


Cause of failure patients 


Duodenal papilla not identified 13 
Pyloric stenosis 
Postbulbar stenosis 
Ulcer of second part of duodenum 
Large duodenal folds 
Duodenal papilla identified; cannulation not 3l 
effected 
Papilla in or near a duodenal diverticulum 
Hepatopancreatic ampulloma 
Billroth H gastrectomy 
Papilla hypertonic, polylobular or protuberant 
Duodenal hypermotility 
Technical breakdown 
Duodenal papilla identified; cannulation effected; 
no opacification 
Calcifying pancreatitis 3 
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the early part of this study such patients were not 
operated on until some days after endoscopy, but 
when more experience had been gained it became our. 
practice to operate immediately. : 

Serum amylase concentrations were determined 
daily for several days after the investigation. 


Results 

The principal anatomical conditions and the approxi- 
mate percentages of patients in which they were 
present were as follows: 

1. Long common biliary pancreatic channel (30 per 
cent): Both the bile ducts and the pancreatic duct 
were opacified at the first injection. of contrast 
material. 

2. Short common biliary pancreatic channel (28 per 
cent): The pancreatic duct, lying in the axis of the 
duodenal papilla, was usually opacified first; opaci- 
fication of the bile duct was achieved by gradually 
withdrawing the cannula while continuing injection of 
contrast. 

3. Two separate orifices within the hepatopancreatic 
ampulla (24 per cent): The endoscope was pointed 
upwards to allow the cannula to enter the bile duct, 
and horizontally to allow it to enter the pancreatic 
duct. This manoeuvre was likewise helpful in obtaining 
selective cannulation in situation 2. 

4. Two separate orifices at the apex of the duodenal 
papilla (18 per cent): Careful identification of the 
respective positions of the orifices was essential; 
failing this precaution the operator, having cannu- 
lated one opening, had difficulty in finding the other. 

5. Two separate openings on the duodenum, there 
being no papilla (3 cases, less than 1 per cent): The 
cranial orifice was that of the bile duct. 

Out of the 439 procedures, opacification of the bile 
and/or pancreatic ducts was obtained in 392 (89 per 
cent) ( Table I). The first injection of contrast medium 
produced opacification of both the bile and pancreatic 
ducts in 133 procedures, of the bile ducts only in 113 
procedures and of the pancreatic duct only in 146 . 
procedures. In 70 of the 392 procedures, reinjection 
after appropriate manipulation of the endoscope 
produced opacification of the ductal system which 
the first injection had failed to opacify: bile duct 
opacification in 49 cases out of the 146 with initial 
pancreatic duct opacification only, and pancreatic 
duct opacification in 21 cases out of the 113 with 
initial bile duct opacification only. The bile ducts 
were visualized 295 times and the pancreatic duct 
300 times. 

In 47 (11 per cent) of the 439 procedures neither 
the bile ducts nor the pancreatic duct were opacified 
(Table II). 

The numbers of successful opacifications obtained 
in relation to the indications for the procedure are 
shown in Table IIl. The success rate was 74 per cent 
(206 out of 278) for the biliary indications and 
75 per cent (120 out of 161) for the pancreatic indica- 
tions. E ' 

The principal findings in the cases investigated on . 
biliary indications are summarized in ,Table IV and 
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in the cases investigated on pancreatic indications in 
Table V. , 

« In 16 of the cases of chronic pancreatitis the pan- 
creatic duct had a filiform or moniliform appearance. 
Ten patients with chronic pancreatitis were found to 
have stones in the pancreatic duct. Complete stenosis 
of the pancreatic duct was detected in 11 cases, in all 
of which it was associated with carcinoma. Partial 
stenosis of the pancreatic duct was present in 20 
cases: 15 cases of chronic pancreatitis and 5 cases of 
pancreatic carcinoma. In 3 cases filling defects in the 
pancreatic parenchyma, evident in the pancreato- 
grams ajthough the main pancreatic ducts appeared 
normal, led to the recognition of pancreatic carcinoma. 
On the other hand, in 2 cases in which pancreatic 
adenomas were subsequently shown to be present 
no abnormality in the pancreatic parenchyma or 
ducts had been noted. In 8 cases pseudocysts com- 
municating with the branch pancreatic ducts were 
visualized. In 9 cases in which the pancreatic ducts 
were either normal or non-opacified partial stenosis 
of the bile ducts was the anomaly that led to detec- 
tion of pancreatic lesions. 

All the endoscopic diagnoses were confirmed by 
biochemical, radiological, surgical or necropsy evi- 
dence. 

In 344 of the 439 patients there were no complica- 
tions. Of the 295 patients in whom the bile ducts were 
opacified, infections occurred in 20: febrile reactions 
which cleared up rapidly under antibiotic therapy in 
12, cholecystitis in 2 and cholangitis, accompanied in 
4 cases by bacteriaemia, in 6. Of the 201 cholangio- 
graphies in which no antibiotic had been added to 
the Urografin, infectious complications followed in 
18, whereas of the 94 cholangiographies in which 
gentamicin had been added to the Urografin infection 
followed in 2. The metal tip of the cannula came off 
in the bile duct in | patient and in the duodenum in 
| patient. Elevation of the serum amylase concentra- 
tion of some 48 hours’ duration occurred after 102 
-out of the 300 procedures in which the pancreatic 
duct was opacified. A combination of hyperamylas- 
aemia and abdominal pain followed the procedure 
in 28 patients; it cleared up spontaneously within 5 
days in 27 patients and after 12 days in | patient. 
Hyperamylasaemia was noted more frequently when 
the branch pancreatic ducts were opacified than when 
they were not opacified. 


Discussion 

The ease or otherwise of cannulation of the bile and 
pancreatic ducts depends largely on the anatomical 
conditions. Classification of different morphological 
types of duodenal papilla is of doubtful practical help. 
A protuberant papilla is easily found but not neces- 
sarily easily cannulated, and when the papilla is flat 
the reverse may apply; moreover, the shape of the 
papilla may change during the examination. More 
important is a knowledge of the various modes of 
entry of the bile and pancreatic ducts into the duo- 
denum; it is the basis upon which experience is 
developed and. the proportion of successful selective 
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cannulations increased. The most favourable ana- 
tomical situation is a long common biliary pancreatic 
channel that enables the bile and pancreatic ducts to 
be opacified simultaneously, whereas the most difficult 
situation is the presence of two independent openings 
on the papilla. The shorter the common channel. the 
less easily is biliary opacification obtained. 

Our general success rate (opacification of one or 
both of the two ductal systems) of 89 per cent and 
selective success rates (opacification of the clinically 
relevant duct) of 74 per cent for the bile ducts anc 
75 per cent for the pancreatic duct are of the same 


Table HI: RESULTS IN RELATION TO THE 
INDICATIONS FOR THE PROCEDURE 


Opacification obtained 
Pancreatic duci 


Indication Yes No Yes. | Ne x - 
Biliary (278) 206 12 180* Gg 
Pancreatic (161) Sor 12 120 N 4 a 

Total 2985 144 300 139 


* Including 48 of the 72 cases in which opacification of the bie 
ducts was attempted but not obtained. 

t Including 18 of the 41 cases in which opacification 
pancreatic duct was attempted but not obtained. 
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Table IV: FINDINGS IN 206 SUCCESSFUL ENDOSCOPIC 
SELECTIVE RETROGRADE CHOLANGIOPANCKEATO. 
GRAPHIES ON BILIARY INDICATIONS 





Patients 
Non- 
Finding Icteric icteric Tota 

Bile ducts normal 75 22 97 
Carcinoma of bile duct 9 0 9 
Carcinoma of gallbladder 7 E Et 
Ampulloma 8 Ü & 
Stone in bile duct 27 4 LP 
Stone in gallbladder 12 8 o 
Postoperative stenosis of 7 o 3 

bile duct 
Inflammation of sphincter of E 

hepatopancreatic ampulla 
Hepatoma 9 u Ü 
Miscellaneous Lt 6t ? 

Total 159 47 HR 


* Foreign body in bile duct. 
t Hydatid cyst, 1; biliary cyst, 2; 
ascariasis, f. 


enterobiliary fistula, 2: 


Table V: FENDINGS IN 120 SUCCESSFUL ENDOSCOPIC 
SELECTIVE RETROGRADE CHOLANGIOPANCREATO. 
GRAPHIES ON PANCREATIC INDICATIONS 


Finding 
Indication Normal Pathological Total 
Known chronic pancreatitis 8 Ap- 39 
Suspected carcinoma of 6t it 13 
pancreas 
Suspected pancreatic disease 35 27$ 6 
Total 59 6i a 





* Chronic pancreatitis confirmed. 
t In } of these cases a pancreatic carcinoma missed at this 
investigation was detected subsequently. 

t Pancreatic carcinoma confirmed. 

$ Pancreatic carcinoma 16; chronic pancreatitis, 11. 
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order as those reported by Cotton (1972) and by 
Ogoshi and Hara (1972). As Cotton rightly remarks, 
filling the biliary system in a patient suspected of 
pancreatic disease (and vice versa) is a cannulation 
success but a clinical failure. 

Retrograde cholangiography is of value principally 
in the diagnosis of the cause of cholestatic jaundice. 
In non-jaundiced patients, especially cirrhotic patients 
or subjects who have undergone cholecystectomy, it 
may solve diagnostic problems posed by cholangio- 
grams or cholecvstograms of inadequate definition or 
doubtful pathological significance. Demonstration of 
patent bile ducts of normal calibre may avoid un- 
necessary operations. In postoperative stenosis Or 
carcinoma of bile ducts the procedure indicates the 
exact level of the lesion and, where stenosis is incom- 
plete, the degree of proximal dilatation. 

In the presence of dilatation of bile ducts and 
consequent biliary stasis there is always the risk that 
retrograde cholangiography may cause cholangitis, a 
potentially serious complication. Antibiotic therapy 
begun on the day before the investigation and con- 
tinued for some days after reduces the incidence of 
this complication but does not eliminate it. Although 
the frequency of febrile reactions was significantly 
less in those of our patients in whom gentamicin had 
been added to the Urografin, these reactions can 
probably best be prevented by surgical drainage of 
dilated bile ducts. Therefore we now recommend that 
retrograde cholangiography in patients with chole- 
static jaundice should be performed only under condi- 
tions permitting immediate laparotomy in the event 
of bile duct obstruction and dilatation being demon- 
strated. 

Retrograde pancreatography may reveal a pan- 
creatic lesion that other investigations had failed to 
show. It may help to decide for or against operation, 
and it may give the surgeon advance knowledge of 
what he is to find. A filiform or moniliform appear- 
ance of the pancreatic duct should arouse suspicion 
of chronic pancreatitis. Our finding that total stenosis 
of the pancreatic duct is characteristic of pancreatic 
carcinoma ts in accord with the experience of Ogoshi 
and Hara (1972) and of Oi (1972). Incomplete stenosis, 
on the other hand, was associated with chronic pan- 
creatitis in some cases and with carcinoma in others. 
Lacunae in the pancreatogram may be the only evi- 
dence of carcinoma. Neither normal pancreatograms 
nor normal main ductograms exclude carcinoma. 
The method permits detection of pancreatic pseudo- 
cysts, no matter how small (provided, of course, that 
they communicate with the pancreatic duct), and 
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definition of their origin and extent, Demonstration 
of pancreatic duct dilatation may determine the feasi- 
bility of anastomosis between the duct and the 
jejunum in cases in which this operation is contem- 
plated. 

The only complication after retrograde pancreato- 
graphy in our experience has been hyperamylasaemia 
and associated clinical manifestations. It is difficult to 
say if the severity of this complication is proportional 
to the amount of contrast material injected into the 
pancreas, a value that cannot be assessed when both 
bile and pancreatic ducts are opacified or when 
medium refluxes into the duodenum. As stated, raised 
serum amylase levels occurred most often in patients 
in whom the branch pancreatic ducts were opacified. 
Possibly some method of controlling the injection 
pressure would reduce the incidence of this type of 
reaction. 
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Visual identification of an insulinoma 


using methylene blue 


DONALD L. GORDON, MOHAN C. AIRAN AND SUNANT SUVANICH* 


SUMMARY 

Intravenous infusion of methylene blue stained an 
insulin-secreting islet cell adenoma a reddish-blue 
colour. It appears that certain vital dves localize in 
pancreatic islet cells. 


ADMINISTRATION Of certain vital dyes has been 
advocated to aid in locating parathyroid glands 
during neck surgery (Hurvitz et al., 1968; Yeager and 
Krementz, 1969; Tardy and Tenta, 1971). Animal 
studies have shown high tissue concentrations in the 
parathvroids, pancreas, heart, gastric juice and 
kidneys following systemic administration of one of 
these dyes, toluidine blue (DiGiulio and Lindenauer, 
1970). 

We adapted this property of pancreatic staining by 
such a dye to a patient with an islet cell tumour. 
Intravenous infusion of methylene blue resulted in a 
dynamic colour change of the tumour. 


Case report 

A 46-year-old female developed progressively increasing central 
nervous system symptoms which were consistently relieved by 
food. Her blood sugar and plasma insulin response to fasting, 
glucagon and tolbutamide were characteristic of an insulinoma. 
A selective coeliac angiogram revealed an area of persistent 
opacification in the region of the tail of the pancreas. A 
simultaneous liver-pancreas scan was negative. 

At operation a l:6-cm circular yellow-tan tumour was 
found in the tail of the pancreas. After localization methylene 
_blue was given intravenously in a dose of 5 mg/kg of body 
weight. A total of 370 mg was given in 1000 ml of a solution 
containing 5 per cent dextrose and 1/5 physiological saline. The 
infusion was given into a peripheral vein over a period of 30 
minutes. One hour after the end of the infusion the pancreas 
was again observed just prior to the removal of the tumour. 
The pancreas had stained a light blue-green, while the tumour 
had stained a deep reddish-blue. The pancreatic tumour was 
removed. Throughout the operation, including the methylene 
blue infusion period, continuous electrocardiographic monitor- 
ing failed to show any alterations in the basic pattern. Histo- 
logical sections confirmed that the tumour was an islet cell 
adenoma. Simultaneous splenic and peripheral vein insulin 
levels just prior to the removal of the tumour were 160 and 
100 micro-units/ml respectivelv. 

The postoperative course was uneventful except for a left 
pleural effusion. No further hypoglycaemic symptoms were 
noted postoperatively and the patient was discharged asympto- 
matic. 


Discussion 

A significant number of islet cell tumours are not 
identifiable by inspection and palpation of the 
‘pancreas during operation. Laroche et al. (1968) 
- could. not locate a pancreatic tumour in 44 (33 per 
cent) of 132 patients. Any procedure that would help 


identify these tumours at operation would reduce ihe 
need for blind pancreatic resection. 

Staining islet cell tumours with a vital dye would 
seem to be a very useful technique for localization. 
Keaveny et al. (1971) discovered that local intra- 
arterial injection of toluidine blue stained an insulin- 
producing islet cell carcinoma and a lymph node 
metastasis without altering the colour of the normal 
pancreatic. tissue. Somewhat similar. results. were 
achieved in our case by systemic intravenous infusion 
of methylene blue. While the normal pancreatic 
tissue stained lightly, the islet cell adenoma turned 
intensely reddish-blue in colour. During the remainder 
of the surgical procedure the normal pancreatic 
tissue lost its bluish-green tinge while the tumour 
remained highly stained. 

It appears that localization of these vital dyes 
occurs in the islet cells of the pancreas rather than in 
the exocrine cells. This is confirmed by the lack of 
pancreatic juice discoloration in animals whose 
pancreas were stained with toluidine blue (Keavenv 
et al., 1969). 

Further studies are indicated to determine if islet 
cell concentration of these dyes is confined to the 
beta cells or if other types of islet cells have this 
property. In addition the site of intracellular localiza- 
tion of dye and its effects upon insulin secretion 
would also be of interest. 
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Parathyroid cyst 
ut O. KIRWAN* 


SUMMARY 

The condition of parathyroid cyst is discussed and 4 
cases are reported. It is believed that one of these 
patients suffered from primary hyperparathyroidism 
resulting from a parathyroid cyst. 


PARATHYROID cyst, a condition of some rarity, was 
first reported by Sandstrom in 1880. By 1967 only 58 
cases had been reported in the literature (Haid et al., 
1967). More recently, however, the condition has 
been reported with increasing frequency (Gatchell, 
1970; Haugen, 1970; Daniel, 1971) and it would 
appear that parathyroid cyst is more common than 
was formerly supposed. Welti (1946) encountered 
parathyroid cysts in 10 cases out of 12000 thyroid- 
ectomy operations. The proximity of many para- 
thyroid cysts to the thyroid gland has probably in the 
past led to these lesions being mistakenly diagnosed 
as thyroid cysts. 


Case reports 
Case 1: A 51-year-old woman presented with a right-sided neck 
swelling of 6 months’ duration. Two years previously she had 
had a right radical mastectomy for breast carcinoma. The 
patient was euthyroid. A diagnosis of solitary thyroid swelling 
was made and the neck was therefore explored. At operation 
when the right thyroid lobe had been exposed it was apparent 
that the lobe itself was normal, but associated with its postero- 
inferior aspect was a thin-walled translucent cyst. 3 cm in 
diameter. The cyst was easily dissected free from the thyroid 
gland and the surrounding tissues. 

Pathological examination of the lesion showed that the cyst 
wall was formed by fibrous tissue lined by a single layer of 
cuboidal epithelium. Scattered throughout the wall of the cyst 


. were several foci of normal parathyroid parenchyma. 


The patient's serum calcium and phosphate had not been 
measured preoperatively. Postoperatively these investigations 
were performed on 3 consecutive days, giving an average serum 
calcium level of 9:3 mg/100 ml and an average serum phosphate 
level of 3 mg/100 ml. 


Case 2: A 56-year-old man complained of a right-sided neck 
swelling of 6 months’ duration. A diagnosis of solitary thyroid 
nodule was made. He was euthyroid. Preoperatively his serum 
calcium was 11-6 mg/100 ml, serum phosphate 1-7 mg/100 ml 
and serum alkaline phosphatase 11 King-Armstrong units/ 
100 ml. At operation the thyroid gland was found to be normal. 
Closely associated with the right lower thvroid pole was a 
thin-walled cyst, 4 cm in diameter. The cyst was easily dissected 
out and was found to have no attachment to the thyroid gland. 

At pathological examination the cyst was found to contain 
dark red turbid material which was probably the result of old 
haemorrhage. The wall of the cvst contained many nodules of 
parathyroid tissue. 

Postoperatively the patient's serum calcium level dropped 
markedly. On the first and second postoperative days the 
serum calcium was 9:3 and 9-4 mg/100 ml and the serum 
phosphate 2 and 1-9 mg/100 ml respectively. One month later 
the serum calcium was 9 mg/100 ml and the serum phosphate 
2:6 mg/100 ml. eè 

Six weeks after his discharge from hospital the patient was 
readthitted with an attack of left renal colic. Intravenous 
pyelography revealed bilateral nephrocalcinosis along with a 
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left ureteric calculus. A chest X-ray done at this time showed « 
small cyst in the ninth right rib. 


Case 3: A 47-year-old woman complained of a left-sided neck 
swelling for 3 months. Clinically the appearance was that of a 
solitary thyroid nodule. The serum calcium was 9-1 mg’ OO mi 
and the serum phosphate 3-9 mg/100 mi. The patent was 
euthyroid. 

At operation the thyroid gland was found to be normal. 
Associated with the left lower thyroid pole was a translucent 
thin-walled cyst. 4 em in diameter. The cyst was dissected out 
without difficulty and was found to have no attachment to 
thyroid gland. 

At pathological examination the cyst was found to have a 
simple epithelial lining and the wall was found to contain 
multiple nodules of lymphoid tissue. 


Case 4: A 4f-year-old woman presented with a 6-month 
history of a swelling low on the left side of the nec 
patient was euthyroid and the serum calcium was 4 
100 ml. A diagnosis of solitary thyroid swelling was made. 

At operation the thyroid gland was found to be normal 
There was a thin-walled translucent cyst, 3 cm in diameter. 
at the left lower thyroid pole. The cyst was easily separated from 
the thyroid but sharp dissection was necessary to free n from 
the left superior cornu of the thvmus. 

At pathological examination the cyst was thin-walled and 
found to contain clear fluid. The cyst was lined by flat epithelium 
and the cyst walls contained no parenchymatous tissue. 

Two vears later the patient suffered an attack of renal cole. 
Intravenous pyelography failed to show any calculi or renal 
calcification. 
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Discussion 


Aetiology 

The aetiology of parathyroid cyst remains uncertain 
and several theories have been put forward to ex- 
plain it. Although of branchial origin, these lesions 
are distinct from ordinary branchial cysts (Willis, 
1962). 

Gilmour (1939) considered that parathyroid cysis 
arose from Kursteiner’s canals, which are vesicular, 
canalicular and acinar gland-like structures found in 
association with the developing parathyroid glands in 
the embryo and were first described by Kursieiner 
in 1899. Normally Kursteiner's canals disappear 
before birth. It is possible that abnormal persistence 


of these structures could result in the appearance of 


parathyroid cvsts. 

Forsyth (1908) believed that parathyroid cysts 
result from the gradual enlargement of parathyroid 
microcysts due to the accumulation of colloid. These 
microcysts are present in 84 per cent of normal 
parathyroid glands (Black and Watts, 1949) and their 
frequency increases with advancing age (Gilmour. 
1939). It has also been suggested (Haid et al.. 1967) 
that parathyroid cysts result from cystic degeneration 
of a parathyroid adenoma. 

* Royal Infirmary, Edinburgh. 
Present address: Gastro-intestinal 
Hospital, Edinburgh. 
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Fig. 1. The typical thin-walled translucent appearance of 
a parathyroid cyst. Nodules of parathyroid tissue can be 
seen in the cyst wall at 3 o'clock and 10 o'clock. 





Fig. 2. Parathyroid cyst wall. Section through a nodule 
of parathyroid tissue in the evst wall. Note the abundance 
of clear cells. ( « 318.) 


Presentation 

The vast majority of parathyroid cysts are related to 
the thyroid gland and are usually found at the lower 
pole. The lesions present as neck swellings and the usual 
preoperative diagnosis is of a solitary thyroid swelling. 
An occasional parathyroid cyst presents as a superior 
mediastinal opacity on chest X-ray. The only correct 
preoperative diagnosis of a parathyroid cyst was 
made as a result of cytological examination of fluid 
aspirated from the cyst (Crile and Perryman, 1953). 
Each of our 4 patients presented with a neck swelling 
which on preoperative clinical examination was 
considered to arise from the thyroid gland, 


Pathology 

On exposure of the thyroid gland at operation a 
cystic swelling is usually apparent at the lower pole. 
A little dissection will reveal that the cyst is easily 
separated from, and is in fact not arising from, the 
thyroid gland. The cyst has a thin translucent wall 
(Fig. |) and usually contains clear fluid. The cyst is 
very easily dissected free from the surrounding 
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tissues, and during this procedure no blood vessels 
are apparent entering the cyst. On macroscopic 
examination nodules may be seen scattered through- 
out the wall of the cyst. x 

On microscopic examination the cyst wall is seen 
to consist of a thin layer of fibrous tissue lined by a 
single layer of epithelial cells. Foci of normal para- 
thyroid parenchyma (Fig. 2) are seen scattered 
throughout the wall of the cyst. Parathyroid tissue, 
however, is not always found and various other 
tissues may occur in the cyst wall. Welti (1946) 
found thymic and lymph tissue, and Nylander (1929) 
described muscle tissue in the wall of the parathyroid 
cyst. Chimenes et al. (1963) described a case in which 
primary hyperparathyroidism was cured by removal 
of a cyst from the characteristic site even although on 
histological examination the cyst contained no 
apparent parathyroid tissue It seems justifiable, 
therefore, to include Cases 3 and 4 in the category 
of parathyroid cyst although no parathyroid tissue 
was found in the cyst wall. In Case 4 the cyst was 
rclated to the lower thyroid pole and to the left 
superior cornu of the thymus. Since the inferior 
parathyroid gland (parathyroid 111) and the ipsi- 
lateral half of the thymus gland both arise from the 
third pharyngeal pouch it is not surprising that 
parathyroid cysts are sometimes intimately associated 
with the thymus. Willis (1962) stresses that these 
cysts, arising from the thyrothymic duct, are distinct 
lesions from the thymic cysts arising from Hassall's 
corpuscles described by Dearth (1928). The cyst in 
Case 3 contained lymphoid tissue in its wall and 
would appear to resemble that described by Welti 
(1946) which contained lymphatic and thymic tissue. 


Endocrine activity 

It is generally believed that parathyroid cysts do not 
cause primary hyperparathyroidism (Hoehn et al., 
1969). Several authors, however (Green et al., 1952; 
Arnaud et al, 1961; Shields and Staley, 1961; 


Weeks, 1965), have reported cases of primary hyper- 


parathyroidism said to have resulted from a para- 
thyroid cyst. The diagnostic criteria of these authors, 
however, are questioned by Haugen (1970), who 
claimed that the entity of the hormone-secreting 
parathyroid cyst has not been established and he 
stresses the difficulty in distinguishing between a 
parathyroid cyst and cystic degeneration in a para- 
thyroid adenoma. 

Two of our patients (Cases 2 and 4) suffered attacks 
of renal colic. There is good evidence that Case 2 was 
suffering from primary hyperparathyroidism. Pre- 
operatively the patient was found to have hyper- 
calcaemia (11:6 mg/100 ml) and hypophosphataemia 
(1-7 mg/100 ml). Unfortunately calcium balance 
studies were not performed because the diagnosis was 
not suspected at that time. Postoperatively the 
patient's serum calcium and phosphate returned to 
normal and remained so. The subsequent diagnosis 


of renal calculus and nephrocalcinosisswould seem to ' 


confirm that the patient had suffered from long- 
standing hypercalcaemia. 
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The solitary thyroid nodule 


H. S. SACHDEVA, J. D. WIG, S. M. BOSE, G. C. CHOWDHARY 


AND B. N. DUTTA* 


SUMMARY 

Seventy-three cases of solitary thyroid nodule have 
been analysed in detail, including their clinical presenta- 
tion and operative and histological features. Females 
were more frequently affected than males in a ratio of 
6 : 1. A considerable number of solitary nodules diag- 
nosed clinically turned out to be multinodular at opera- 
tion (16:4 per cent). The incidence of malignancy in 
the present series was 6:8 per cent while that of toxicity 
was 6 per cent. 

Drill biopsy was found to be a useful diagnostic aid 
with a high accuracy rate. Thyroid lymphography has 
not been found to be of much help. 

In view of the low incidence of malignancy a plea for 
excision of the solitary thyroid nodule is made. 


THE management of a solitary thyroid nodule in an 
otherwise clinically normal thyroid gland is contro- 
versial because of the high incidence of malignancy 
reported in the literature (Kendall and Condon, 1969; 
Taylor, 1969; Psarras et al., 1972). 

Chandigarh, where the present study was carried 
out, is situated in north-west India and is in the 
goitrogenic belt (Rao, 1962). This study was under- 
taken to find out the incidence of malignancy in the 
solitary thyroid nodule. At the same time two impor- 
tant investigative procedures—thyroid lymphography 
and high speed pneumatic drill biopsy—were also 
evaluated from the diagnostic point of view. 


Materials and methods 
During the period 1968—73, 1400 patients with different 
disorders of the thyroid gland were seen in the thyroid 
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Fig. 1. Age and sex dıstribution of the patients in the 
present series. 
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clinic and 290 patients were admitted for surgical 
treatment. Of these 290 patients, 105 patients (36 per 
cent) were found to have a solitary nodule of the 
thyroid gland (Table I). Diagnosis of a solitary nodule 
was made when the remainder of the gland could 
neither be seen nor felt. Seventy-three patients with a 
solitary thyroid nodule were operated upon while the 
rest refused surgery. It is our practice to advise surgery 
in all cases with a solitary thyroid nodule. All the 
thyroid specimens removed at operation were sub- 
jected to histological examination. 


Table I: ANALYSIS OF CASES OF THYROID 
DISEASE, 1968-73 


Disease No. of cases % 
Solitary thyroid nodule 105 360 
Non-toxic multinodular 113 39-0 
Toxic multinodular 33 113 
Primary thyrotoxicosis 17 60 
Carcinoma 14 5:0 
Thyroiditis 8 27 

Total 290 


Table If: PRESENTING SYMPTOMS 


Symptom: Swelling 1n front of neck* Cases (%): 100 
Recent rapid increase in size 10 
Pressure symptoms 10 
Change in voice 8:6 
Pain in swelling 70 
Toxicity 5.8 


* Duration of swelling, 11 days to 20 years. 


Observations 

Fig. 1 shows the age and sex distribution of the 
patients studied. Of the 105 patients, 90 were females 
and 15 males. Their ages varied between 10 and 60 
years and most of them were in the age range of 20- 
40 years. 


Clinical presentation 

All the patients presented with a thyroid swelling. A 
recent rapid increase in size, pressure symptoms, pain 
in the swelling and change in voice were noted in 
7-10 per cent of the patients. Toxic features were 
noticed in only 6 cases (5:8 per cent) (Table IT). 


Duration of the thyroid nodules 
This ranged between 11 days to 20 years. In the 5 
cancer cases the duration of the swelling ranged 
between 6 months and 3$ years. 


* Postgraduate Institute of Medical Education and Research, 
Chandigarh, India. 


à Solitary thyroid nodule 


Local examination Operative findings 

Nodules were found more frequently in the right lobe, In this series of 105 cases of solitary nodules 73 wer 
The right lobe was involved in 47 per cent of cases, operated upon (Table IV). During exploration 
the left in 33 per cent and the isthmus in 20 per cent, cases were found to have more than one noduk 
usually with some extension towards one or other the thyroid, giving a diagnostic error of 16:4 per ceni 
lobe. In no case was the swelling fixed nor was there Of 61 solitary nodules, 16 were cystic and 45 solid to 
any evidence of displacement of neck structures. The — touch. 


eonsistency of the swelling varied from soft to firm. Hemithyroidectomy was performed in 42 cases whi 

excision of the nodule was done in 17 cases. Subtot: 
lnvestigations thyroidectomy was performed in the cases whi 
Estimation of the protein-bound iodine, radioactive turned out to be multinodular at operation or wer 


iodine uptake, chest and neck X-rays, ECG and toxic. Initially hemithyroidectomy was carried oul 
laryngoscopic examinations were performed in all 
the cases. Radio-active isotope scanning could not 
be done in our cases as the facility was not available. 

Recently we have started doing thyroid lympho- 
graphy in these cases. It has been carried out in 50 
patients with different thyroid disorders of which 23 
were solitary nodules (Fig. 2). Of these 23 solitary 
nodules, 4 were interpreted as multinodular on 
lymphography which were confirmed at operation, 
while in | the result was false negative. 

High speed pneumatic drill biopsy has also been 
started recently. The drill works at a speed of 10 000 
revolutions/minute at a pressure of 100 |b/in*, the 
procedure is done under local anaesthesia and leaves 
no scar and histological diagnosis is obtained within 
24 hours. The drill biopsy has been done in 54 patients 
with thyroid disorders of which 26 were solitary 
nodules. In 2 cases the piece of tissue obtained was Fig. 2. Solitary filling defect on thyroid lymphograph: 
too small to allow any histological diagnosis to be 
made. Thus in 92:3 per cent of cases a sufficiently 
large piece of tissue was obtained for histological 
diagnosis (Table HI; Fig. 3), which was subsequently 
corroborated after the operated specimen was sub- 
jected to histopathological examination. 





Table Il: DRILL BIOPSY DIAGNOSIS 


Diagnosis: Failure No. of cases: 2 
Benign solitary nodule 19 
Struma lymphomatosa 2 
Carcinoma 1 

Papillary 2 


Medullary | 
Total 26 


Table IV: OPERATIVE FINDINGS AND SURGICAL 
PROCEDURE 


Total no, of operated cases 73 
Solitary nodule at operation 61 
Multinodular at operation 12 
Cystic lesions 16 
Solid lesions 45 
Surgical procedure performed 
Hemithyroidectomy 42 
Excision 17 
Subtotal thyroidectomy 14 


Table V: HISTOLOGICAL FINDINGS 





Findings: Benign solitary nodules No. of cases: 54 
Struma lymphomatosa 2 
: Carcinoma 5 
. Papillars 3 Fig. 3. Papillary carcinoma of the thyroid on drill bi 
Medullary 2 HE. (x 40.) 
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Table VI: INCIDENCE OF DIAGNOSTIC ERROR AND MALIGNANCY IN SERIES REPORTED 


IN THE LITERATURE 


Author and place Total no. of cases 
Miller (1955), Michigan 600 
Liechty et al. (1965), Iowa 299 
Taylor (1969), Hammersmith 207 
Kendall et al. (1969), Chicago 148 
Kambal (1969), Sudan 263 
Bhagabati et al. (1971) Assam 103 
Psarras et al. (1972), Athens 2736 
Present series (1974), Chandigarh 105 


routinely for solitary nodules, but as our experience 
showed a large preponderance of benign lesions 
excision was used. 


Histological findings 

All the resected specimens were subjected to histo- 
logical examination. Benign disease accounted for 
88.5 per cent of the resected solitary nodules, while 
the remaining cases were struma lymphomatosa and 
carcinoma (Table V). 


Discussion 

The preferential right lobe involvement, as has been 
reported by others (Miller, 1955; Perlmutter and 
Slater, 1956; Kendall and Condon, 1969; Bhagabati 
and Zaman, 1971), is also seen in the present series. 
Misdiagnosis of a solitary thyroid nodule on clinical 
examination has been variously reported as between 
12:3 and 50 per cent (Miller, 1955; Liechty et al., 
1965; Kambal, 1969; Taylor, 1969; Bhagabati and 
Zaman, 1971). In the present study 16:4 per cent of 
clinically diagnosed solitary nodules were found to 
be multinodular at exploration (Table VI). 

The incidence of malignancy in the solitary nodule 
in the present series was only 6:8 per cent, which is 
low compared with the published reports (Kendall 
et al, 1969; Kambal, 1969; Taylor, 1969; Psarras 
et al., 1972) (Table VI). 

Toxicity was found in 6 cases (5:8 per cent), as com- 
pared with 2 per cent reported by Psarras et al. (1972). 

Thyroid lymphography using Lipiodal Ultra fluid 
as the contrast medium has helped in showing pre- 
operatively whether the nodule is single or multiple 
(Beales et al., 1971). Four out of 23 nodules were 
interpreted as multinodular on lymphography which 
was confirmed at operation. The disappearance of 
the dye from the thyroid has not been found to have 
any correlation with the thyroid status in the present 
series. The visualization of cervical lymph nodes in 
this study has not assisted in diagnosing malignancy. 
Overall, this investigation has been of some help, 
but in our opinion the results so far have not been 
encouraging. 

High speed pneumatic drill biopsy has been found 
to be a really useful diagnostic aid. It is simple, 
accurate, safe and quick. A positive biopsy was 
obtained in 92:3 per cent of cases. The histological 
diagnosis in all the cases where tissue was obtained was 
corroborated by the later histological examination 


e 370 


Sex ratio Diagnostic error * Malignancy 
(F : M) Side (25) ^ (%) 
6:1 Right 44 © 3.7 
521 Right 47 5-7 
50 126 
6:1 Right 20-9 
6:1 Left 31:5 11-33. 
5:1 Right 12:3 6:7 
7:1 Right 11-7 
6:1 Right 16:4 68 o 


of the operated specimen, giving a 100 per cent 
accuracy rate. This compares favourably with the 
reported accuracy rate of needle biopsy of 62 and 
73 per cent by Beahrs et al. (1962) and Singh et al. 
(1965). 

The follow-up of our cases has been from 1 to 4 
years and there has been no recurrence so far. 
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Antesternal pendulant goitre: a case report 


R N. MULLICK, D. C. MERWAHA, R. L. GUPTA AND R. R. GUPTA* 


SUMMARY pressure effects on the neighbouring structures. Ther 


Investigations revealed the following: haemoglol 


"3 pathogenesis and an unconventional surgical dn per cent: total white blood count 6150/ mm? ; different: 
proach are discussed. blood count: leucocytes 62 per cent, lymphocytes 3: 
monocytes 3 per cent, eosinophils 3 per cent; blood chi 
a é 77 d "P > Í , ESLIS oT s 
ANTESTERNAL pendulant goitre is an unusual present- !/7 mg per cent; blood group AB rhesus | 
wey f à disease entity which iet ; Kė examination and an ECG showed no apprecia 
ation ol a c Isease entity whic n. common in INC Movements of the.vocal chords were normal on larvne 
north-west sub-Himalayan belt (Simla Hills). Though A chest X-ray revealed a normal lung field. but ther 
retrosternal, plunging and other massive enlargements — large soft tissue shadow in the right upper part of | 


of the thyroid are well known, this particular pre- Pear the midline. Although it looked like a ma 
i ; l superior mediastinum on the anteroposterior view (/ 
sentation has not been described. lateral view showed it to be outside the mediastin 
lying in front of the sternum. Anteroposterior and later 
Case report of the neck showed a grossly enlarged thyroid wit! 
L. D., a 26-year-old female, presented with a large, painless, “on. The trachea was curved anteriorly with a slight 
gradually increasing swelling in the neck of 15 years’ duration. at the curvature. 
The swelling was situated in the lower half of the middle of the At operation an elliptical incision was made a 
neck and was hanging over the upper part of the chest wall pedicle of the goitre. The strap muscles had thinne 
covering the manubrium sterni (Fig. 1). The swelling was the vessels were tortuous, thin-walled and curving 
oval in shape, 10 « 20 em in size and moved up on swallowing. forwards and into the pedicle. The feeding vesse 
The skin covering the swelling was smooth and shiny and the. ligated in the pedicle and not at their normal anatomi 
veins beneath it were visible. The surface of the swelling was The whole of the pendulant goitre arising from the rij 
nodular and the swelling had a variable firm to soft con- was excised. A few palpable nodules in the left lobe w 


sistency. It had a well-defined pedicle mainly arising from the excised. 
right lobe and isthmus of the thyroid. The swelling could be 
lifted up on its pedicle from where it rested on the chest (Fig. 2). 
It could also be freely moved about sideways. The swelling was 
non-pulsatile and had no bruit on auscultation. There were no 








Fig. 2. The goitre showing movement on the hor 
* Department of Surgery, H.P. Medical College and S 
Fig. 1. Antesternal goitre hanging in front of the chest wall. Hospital, Simla-1, India. 
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Fig. 3. Chest X-ray showing the large soft tissue shadow 
of the goitre. 





Fig. 4. The resected goitre showing nodularity. 
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The weight of the specimen (Fig. 4) was 480 g. The histo- 
pathology report was as follows: a multinodular goitre 
(adenoparenchymatous) of hyperplastic and invohutional type. 

+ 

Discussion . 

The general investing layer of the deep fascia of the 
neck, which is strong and thick anteriorly, along 
with the sternohyoid and sternothyroid muscles, 
prevent forward enlargement of the thyroid; by the 
attachment of the sternohyoid and sternothvroid 
muscles to the manubrium sterni, the downward 
extension of the thyroid is normally directed into 
the superior mediastinum. In this case the anterior 
support was anatomically weak and the» goitre 
showed unchecked forward expansion, and by its 
protrusion through the weak anterior layers it became 
antesternal, instead of passing down into the chest. 
The strap muscles could have been weak either con- 
genitally or from their giving way as a result of a 
sudden enlargement of the thyroid due to haemor- 
rhage within the goitre. Such a goitre should not 
produce pressure effects on the trachea, oesophagus 
or recurrent laryngeal nerve. However, in the present 
case the trachea was pulled anteriorly, making an 
anteroposterior curve, because of the dragging pull 
of the hanging goitre. Acute respiratory obstruction 
due to forward angulation and kinking of the trachea 
might have resulted. This condition requires an un- 
conventional surgical approach. The skin incision is 
made elliptically for a better skin closure after 
removal. The main vessels, being tortuous and thin- 
walled, required careful handling during operation. 
The superior thyroid pedicle was most affected and 
formed a part of the pedicle of the hanging goitre. 
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Belfast table 


A table for perineal and general 
surgery which is designed to allow 
the patient to be placed in lithotomy 

position without being lifted or pulled 
down the table. 
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Drug therapy is often both 
uncomfortable and distressing for the patient 
with advanced breast cancer But now a 
more acceptable treatment is available for 
such patients, ‘Nolvadex’ (tamoxifen). 
‘Nolvadex’ is an oestrogen antagonist. 
Whilst it is just as effective as other treatments, 
it has no hormonal properties. Virilization- 
common with androgens-is unknown; oedema, 
nausea and vomiting occur much less frequently 
than with oestrogens. 
'Nolvadex'is taken as twice-daily 
oral doses. So treatment is simple as well as 
more acceptable. 


Further information -including the results of U.K. 
trials with 'Nolvadex'!? is available on request. 
References: | British Journal of Cancer (1971), 25,270. 
2 British Medical Journal (1973),1,13. 
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Easier to give, easier to take 
'Nolvadex' is a trade mark ‘ 
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Permanent cardiac pacing through the subclavian vein 
S. J. JACHUCK, B. S. GILL AND A. H. PETTY* 


* 


SUMMARY 

A technique for the insertion of an intracardiac elec- 
trode through the subclavian vein and implanting the 
generator in the axilla for permanent endocardial 
pacing is described in 30 patients. Provided that ade- 
quate precautions are taken and the procedure is 
carried out by experienced personnel, complications 
are uncommon. 

The generator is implanted after the pacing threshold 
has been found to be satisfactorily stable. Drainage is 
not used and routine antibiotics are not given to any 
patient unless secondary infection of the wound com- 
plicates the procedure. Advantages of this technique 
over the other conventional methods are described. 


TRANSVENOUS intracardiac pacing has become an 
established therapeutic measure in the treatment of 
complete heart block causing Stokes-Adams attacks 
and congestive cardiac failure (Siddons and Sowton, 
1968), in sinus node disease (Reid et al., 1973) and tn 
some cardiac dysrhythmias (Sowton, 1968). At pre- 
sent more than 1800 patients in Britain have implant- 
able mercury-cell pacemakers (Leading Article, 1971). 
The femoral, cubital, cephalic, external jugular and 
subclavian veins have been used to introduce the 
pacing catheter. Each route has its limitations and it 
is the purpose of this paper to describe the method 
and value of using the subclavian vein. 


Patients and methods 
Permanent transvenous intracardiac pacing was 
carried out in 30 consecutive patients suffering from 
.Stokes-Adams attacks due to complete heart block. 
The age of the patients varied from 46 to 88 years 
(18 males and 12 females). The pacing catheter was 
introduced through the subclavian vein by a percu- 
taneous technique and the pacemaker was implanted 
inethe axilla. Postoperative follow-up studies range 
from 18 to 47 months. The method of venepuncture 
and the procedure of implantation are described 
below. 


Introduction of subclavian catheter 

The procedure was carried out under fluoroscopic 
contro! using a mobile image intensifier. The patients 
were placed supine on a low screening trolley with 
the foot end raised 15 cm from the horizontal plane. 
The infraclavicular area and the surrounding skin 
were cleaned with Betadine solution and draped with 
sterile sheets. Lignocaine, 0-5 per cent solution, was 
infiltrated at a point 1 cm below the clavicle at the 
‘junction of the gnedial one-third with the lateral two- 
> third$ of the clavicle. A stab incision was made at 
this point using a knife blade. A 10-ml syringe attached 


to a size-2 Branula was used to cannulate the sub- 
clavian vein. The needle was gradually advanced up- 
wards and medially from the stab wound towards the 
sternoclavicular joint. Entry into the vein was often 
felt and a free flow of venous blood into the syringe 
indicated the satisfactory position of the needie tip. 
the bevelled edge pointing medially. The syringe was 
removed and a 50-cm Seldinger wire was introduced 
through the Branula and advanced into the sub- 
clavian vein and superior vena cava under fluoro- 
scopic control. A no. 8 venous introducer with the 
polythene cannula was guided over the Seldinger wire. 
The guide wire and the introducer were removed, 
leaving the polythene cannula in the subclavian vein, 
A Devices L 90 SR catheter was introduced through 
the cannula and was carefully manipulated under 
fluoroscopic control to wedge the tip in à suitable 
site in the right ventricle. The catheter was secured 
to the skin with a single black silk stitch. The indifferent 
electrode was implanted in the pectoral region (Fig. 1}. 
The remaining length of the catheter was covered with 
sterile gauze and strapped securely to the infraciavi- 
cular region. The position of the catheter was con- 
firmed by straight and lateral chest X-rays and the 
X-rays were also repeated the day before implantation. 
The pacing threshold is assessed every day until the 
day of implantation. 


Technique of implantation of pacemaker generator 
This was always done as an elective procedure in the 
operating theatre under general anaesthesia and with 
continuous electrocardiographic monitoring. Belta- 
dine was applied to the skin and the wire was rinsec 
with the solution. It is important to sterilize a reasonr 
able length of wire leading to the bedside pacemake- 
box, for it is included in the operation field during 
the procedure. 

A 5-cm long horizontal incision was made below 
the clavicle at the site of exit of the catheter (Fig. 1), 
exposing the pectoral muscle. A second incision, 7-7. 
10 cm long, was made along the anterior axillary fold 
in the axilla, and a space created to accommodate tne 
pacemaker. This is best made beneath the pectora! 
muscles. 

A long forcep was then passed from the axillary 
wound, deep to the pectoralis muscle, to the wound 
under the clavicle (Fig. 2). The forcep splits the muscic 
and the manœuvre is easy. The catheter was tempor- 
arily disconnected from the bedside externa! pace- 
maker and pulled into the axillary wound and then 
reconnected to this pacemaker. The catheter was laid 
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Fig. 3. Infraclavicular ‘loop fixation’ of the catheter. 


in a loop just beneath the clavicle and fixed to the 
muscles with three non-absorbable sutures (Fig. 3). 
The catheter wire was then shortened, leaving a sur- 
plus of approximately 7cm to allow the pace- 
maker to be conveniently handled outside its bed. 
The wire was connected to the permanent pacemaker 
which was placed in its bed (Fig. 4). It is important 
to make a large enough space to accommodate the 
box completely. Muscle twitch often occurs especially 
if the indifferent plate is in direct contact with muscle. 
The box should be placed to produce the minimum 
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Fig. 4. Pacemaker generator placed in the axillary bed. 


Table 1: COMPLICATIONS OF PACING THROUGH 
THE SUBCLAVIAN VEIN IN 30 PATIENTS 


Venepuncture 
complication 


Implantation 
complication 


Pacing 
complication 


Pressure necrosis 
of generator 
pouch 

No. of cases 1 

Transient muscle 

twitching 
No. of cases 

Transient shoot- 

ing pain 
No. of cases 1 

Secondary infec- 

uon 
No. of cases 


Puncture of an Dysrhythmia 
artery 


No. of cases | No. of cases 9 


Catheter dis- 
placement 
No. of cases 3 


Haematoma 
(subcutaneous) 
No. of cases | 








amount of twitch, which in most cases subsides 
completely in a day or two. Both wounds were closed 
with interrupted silk suture. The wounds were not 
drained and antibiotics were not routinely adminis- 
tered. A full range of arm movements was possible 
after the operation in most patients. Limitation of arm. 


movement occurred in one patient who had a 
shooting pain in the axilla which lasted for 48 
hours. 

Results ~ 


The postoperative period was complicated in 7 patients 
(30 per cent) by cardiac dysrhythmias ( Table 1). Low 
intracardiac cavity potential was not responsible for 
these dysrhythmias and practolol was preferred to 
procainamide (Jachuck, 1973) in their treatment. 
Ihe complications of the technique are discussed 
below. 


Complications of the subclavian approach 

One patient developed a small haematoma at the site 
of entry which resolved in a few days. On one occasion 
an artery was punctured and withdrawal of the needle 
from the vessel was uneventful. None of our patients 
suffered from pneumothorax. The catheter tip became’ 
displaced in 2 patients. In another it was thought to. 
have perforated the ventricle and repositioning was 
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done under fluoroscopic control without difficulty. 
In all these*3 patients the complication developed 
before im)p¥gntation. 


` 
e 


Complications of implantation 

Non-healing of the infraclavicular wound and pres- 
sure necrosis over the lower edge of the pouch con- 
taining the pacemaker generator were seen a month 
after implantation in one patient, in another after 6 
months and in a third patient the constant wearing of 
braces resulted in pressure necrosis of the superior 
aspect of the pouch 18 months after the operation. 
Reconstruction of the pouch resulted in satisfactory 
wound healing in 2 of these patients and in the other 
secondary infection necessitated exteriorization of the 
generator. Secondary haemorrhage in the axillary 
wound causing a haematoma was seen in a patient 
who was receiving anticoagulant therapy. Muscle 
twitching in one patient and shooting pain in the 
axilla in another were encountered soon after the 
operation, but the symptoms subsided of their own 
accord after 2 days. 


Infection 

The time interval between the insertion of the pacing 
catheter and the implantation of the pacemaker 
generator in the axilla varied between 2 hours and 16 
days. Only one patient, who already had a wound 
infected with coagulase-positive staphylococci at the 
time of implantation, developed coagulase-positive 
staphylococcal infection at the site of implantation 
which was satisfactorily controlled with systemic anti- 
biotics. 


Discussion 
Each site of insertion of a pacemaker catheter has its 
drawbacks. We discuss here our preference for the 
subclavian route and implantation of the pacemaker 
generator following this procedure. 
. The medial cubital vein has been recommended for 
'short- and long-term pacing (Gold et al., 1966). The 
venepuncture is easy and carries very little risk, but 
the vein has to be ligated after introducing the pacing 
catheter and the arm has to be strapped to the side of 
the, chest as long as the pacing catheter is in situ to 
*avoid displacement of the catheter tip, causing incon- 
venience and discomfort to the patient. Thrombo- 
phlebitis at the site of entry at the elbow has been 
described (Vellani et al., 1969). In this method the 
catheter must be withdrawn from the cubital vein to 
the axilla during implantation, whereas with the 
subclavian technique this is not necessary and im- 
plantation is easier. 

The external jugular vein is also easily accessible, 
but difficulty in advancing the catheter is often en- 
countered (Gordon, 1965; Vellani et al., 1969). The 
catheter when introduced through this vein is acutely 
angled in the neck and frequently erodes through the 
skin. Bluestone et al. (1965) described 8 fractures at 
.this sife in a serfes of 49 cases, In addition, implanta- 

“tion of the generator is a more complicated procedure 
as the catheter has to be brought under the clavicle. 


* * 


Cardiac pacing via the subclavian vein 


Several complications, especially pneumothorax. 
have been described following subclavian venepunc- 
ture ( Leading Article, 1963; Schapira and Stern, 1967; 
Flanagan et al., 1969), and it requires a certain degree 
of experience and skill. However, we confirm that 
providing adequate precautions are taken (Johnson 
et al, 1970) and the procedure is carried out by 
experienced personnel, complications are unlikely 
(Bernard and Stahl, 1971). [n this series an artery was 
punctured once. Withdrawal from the vessel was not 
followed by any untoward effect. Failure to cannuiate 
the vein occurred in only one patient. 

The delay in implantation does not increase the 
risk of secondary infection provided that adequate 
aseptic measures are taken. Pressure necrosis of the 
generator pouch may occur soon after the operation 
if the pouch is inadequately prepared. Similar compli- 
cation may also occur as a result of wearing braces 
and it is felt that patients with implanted pacemakers 
should not wear braces. 

We find this technique quicker, the nursing stall 
find it very convenient and the patients are able to 
move about easily. The implantation of the generator 
is easy. There is no fear of sacrificing the vein and the 
same vein can be used in subsequent procedures, 
Considering all these advantages, we feel that an 
attempt to cannulate the subclavian vein should be 
made before attempting other methods. 
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Sleep and delirium after open heart surgery 
M. W. JOHNS. A. A. LARGE, J. P. MASTERTON AND H. A. F. DUDLEY* 


SÜMMARY 

The quantity and quality of sleep have been measured 
objectively in 4 patients before and after open heart 
surgery: 2 of these became delirious on the third post- 
operative day. A fifth patient was studied in relation to 
major abdominal surgery. The degree of sleep distur- 
bance in the early postoperative period was greater 
after cardiac than abdominal surgery but was not 
consistently related to the ensuing delirium. Although 
patients were woken frequently by the necessity for 
nursing and other care, they were unable to remain 


asleep when left undisturbed during the period of 


delirium, which lasted for several days. Rapid eye 
movement (REM) sleep was absent and delta wave 
sleep markedly reduced after cardiac surgery and with 
delirium although the patients described frequent 
‘dream-like’ experiences in their drowsy state. Delirium 
after cardiac surgery differs from that which sometimes 
occurs after withdrawal of addictive drugs, when a high 
proportion of REM sleep is observed. 


ApuLT patients who undergo cardiac surgery 
frequently exhibit postoperative delirium (Fox et al., 
1954; Egerton and Kay, 1964; Abram, 1965; 
Kornfeld et al., 1965). Typically there is an initial 
postoperative period of from 3-5 days when the 
patient is mentally lucid, followed by several days 
when he is confused, irritable and disorientated in 
time, place and sometimes in person. There may be 
visual and auditory perceptual distortions, delusions 
and perhaps hallucinations. Some degree of this 
‘psychosis’ has been reported by different investigators 
to occur in proportions which have varied from a few 
per cent to more than 50 per cent of all adults who 
undergo open heart surgery (Kornfeld, 1967). 

_- Many factors present in cardiac surgical patients 
could contribute to brain dysfunction. Two obvious 
ones are hypotension causing cerebral ischaemia 
(Tufo et aL, 1970) and microemboli—either gas 
bubbles or platelet aggregates (Brennan et al., 1971). 
Microemboli have been seen in large numbers in the 
retinal arterioles during open heart surgery (Williams, 
1971) and have been demonstrated by retinal angio- 
graphy to cause infarcts. The use of 20 u.m filters does 
not seem greatly to have affected this situation 
(Williams, 1973). However, the common lucid interval 
of 3-5 days is difficult to explain either on hypoxic or 
embolic grounds. Several investigators have suggested 
that the postoperative environment might produce a 
psychological condition which would favour mental 
disturbance (Kornfeld et al., 1965; Hazan, 1966; 
Blathly, 1967; Dudley, 1968; Morse and Litin, 1971). 
Sleep deprivation and reduction of meaningful sensory 


stimuli in the face of a monotonous sensory barrage 
are Obvious concomitants of intensive care. In other 
but similar circumstances such as “brainwashing and 
experimental sleep deprivation the evidence ıs 
conflicting. Prolonged deprivation of sleep produces 
psychomotor deterioration only during brief snatches o! 
'micro-sleep' (Pasnau et al., 1968), and the original fea: 
that selective deprivation of rapid eye movement sleep 
(REM- dreaming sleep) would produce a reversible 
psychotic state has proved to be unfounded ( Dement 
1969). In addition the sleep disturbance seen in the 
delirium of drug withdrawal involves an unusual! 
high proportion of REM sleep (Gross et al., 1966) 
Feinberg (1969) has suggested that an increased 
pressure for REM sleep occurs in delirium when 
REM-sleep-depressant drugs are withdrawn. There- 
fore, we wondered if the delirious behaviour of the 
patient after cardiac surgery could be attributed to a 
sleep disturbance of this kind rather than to a lack ol 
sleep. Subjective observations of sleep and wakeful- 
ness in a cardiac intensive care ward suggested that 
patients are unlikely to be left alone and undisturbed 
for more than half an hour at a time during the first 
2 days and nights after open heart surgery. A typical 
activity record from such a patient is shown in Fig. 1. 
The amount of sleep obtained by this patient. may 
have been less than recorded because sleep 
measured only by seeing the eyes closed. 
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Fig. 1. A 24-hour activity record of a patient for the first da 
after mitral valve replacement. The broken sleep obtaince 
amounted to no more than § hours and was probably les 
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To investigate our hypothesis of sleep disturbance 
we have now studied by objective techniques 5 patients; 
4 after open heart surgery and 1 after major abdominal 
surgery. Two of the cardiac patients showed typical 
delirium. 


Materlals and methods 
Sleep and wakefulness were assessed by continuous 
parietotemporal electroencephalogram (EEG), 


electro-oculogram (EOG) and palmar skin resistance 
(Johns, 1971). Data were accumulated on a multi- 
channel FM tape recorder housed beneath the patient's 
bed. The EEG signal was replayed through an 
analogue electronic unit which counted the number 
of delta waves whose amplitude exceeded 40 uV (peak 
to peak) during each 20-second epoch. Combination 
of this information with that from the EOG and skin 
resistance allows any epoch to be assigned to a sleep 
stage and obviates the necessity of writing out the 
EEG and EOG on miles of paper with subsequent 
visual scoring. 

Detais of the patients are given in Table I. All 
were between 45 and 64 years, and their freedom from 
overt psychiatric disorder was determined by routine 
psychiatric interview and psychometric testing using 
the Minnesota Multiphasic Personality Inventory. 
Their informed consent was a deciding factor in 
determining their participation in this work and thus 
they cannot be regarded as necessarily representative 
of all the patients undergoing surgery at our hospital. 
Only the general surgical patient was abnormal in 
respect of alcohol consumption: he was described as 
a heavy drinker, consuming at least 2 litres of beer 
daily. 


Table I: DETAILS OF THE PRESENT SERIES 


Retinal 
Age Sex Procedure Clinical course microembolt 
64 M Aortic valve Uneventful — 
replacement 
5] M __ Aortic valve Uneventful — 
replacement 
45 M Aortic valve Delirium + 
replacement 
46 F Mitral valve Respiratory — 
replacement insufficiency 
Delirium 
49 M  .Leftcolectomy Uneventful — 


General anaesthesia was induced by intravenous 
thiopentone and maintained by  nitrous oxide/ 
oxygen. Patients who underwent cardiac surgery were 
connected to a pump-oxygenator to maintain cardio- 
pulmonary bypass for 1-2 hours. Hypoxia or hypo- 
tension (systolic blood pressure « 60 mm Hg) did not 
occur for a total of more than a few minutes in any 
patient. During the postoperative period the patients' 
physical and mental status were assessed daily by 
specific questioning, both of them and of their 
attending staff. 

Response to a sleep questionnaire indicated that 
when at home the patients woke occasionally during 
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the night but, with the exception of the fe patient, 
had little difficulty in initially falling asleep’ The usual 
duration and subjective quality of their p were’ 
similar to those of other middle-aged ents (Johns 
et al, 1970). When first admitted to hospital the 
patients slept in general surgical wards. After cardiac * 
surgery they were isolated in an intensive care ward 
for periods which varied from 4 to 10 days before 
returning to a general ward. The man who underwent 
abdominal surgery was cared for in a general ward 
throughout his hospital stay. Each patient’s sleep was 
measured objectively for 2 or 3 nights during the week 
before surgery but not on the last preoperative night. 
Continuous recordings were made during the first 
few postoperative days and nights and then inter- 
mittently at night for another 1—3 weeks, depending 
on the speed of the patient's recovery. Opiates were 
administered with decreasing frequency during the 
first 2-3 days postoperatively. Parenteral diazepam, 
and later oral nitrazepam, was given to most patients, 
particularly at night. 


Results 

In hospital most patients slept well before their 
operation. Four who were given nitrazepam (5-10 
mg) at night obtained an average of between 6 and 7i 
hours of sleep, with few interruptions. One exception 
who voluntarily did not take his hypnotic showed 
considerable variation of sleep from night to night. 
The average proportion of REM sleep during this 
preoperative period varied between 15 and 29 per 
cent in different subjects while that of delta wave 
sleep (stages 3 and 4) varied from 7 to 20 per cent, 
both proportions which are within the normal 
range for middle-aged subjects (Webb and Agnew, 
1968). 

In the early postoperative period all the patients 
were mentally lucid and were free from signs of 
neurological disorder on clinical examination. The 3 
men who underwent aortic valve replacement all had . 
mechanical assistance to their respiration from the * 
time surgery ended. This was not given after abdo- 
minal surgery and not until several days after mitral 
valve replacement in the woman. 

All the patients obtained no more than a few brief 
periods of sleep, the total duration of which varied 
from 1 to 4 hours, during the first 24 hours post- 
operatively and thereafter no more than 2-64 hours 
of sleep on the second day. Most complained to some 
extent about being woken up repeatedly when they 
felt like sleeping. There were prolonged periods when 
they lay quietly with eyes closed, apparently asleep 
but the EEG showed only alpha waves, initially with 
superimposed high frequency waves which were 
thought to be the consequence of the preceding 
barbiturate anaesthesia. 

During the first 2 postoperative days the only 
patient to obtain any REM sleep was the man who 
underwent abdominal surgery; his REM sleep ] 
amounted to 9 per cent of the 4 hours’ eleep which he 
obtained on the first postoperative night and 15-per 
cent of 5 hours' sleep on the second night. Delta wave 


« : 

b 
sleep Wes markedly reduced and regular sleep cycles 
were abs®t in all the patients. Thereafter, the pattern 


of slee d wakefulness gradually returned to normal 
in the ,3 Patients whose postoperative course was 
uneventful. For example, a 64-year-old man who 


"underwent aortic valve replacement and who re- 


covered rapidly obtained a total of 9 hours’ sleep 
with 9 per cent of REM sleep and with sleep cycles 
present on the seventh postoperative day. The return 
to the preoperative pattern of sleep and wakefulness 
was almost complete by the fourth postoperative 
night in the general surgical patient. 

By contrast, 2 patients became agitated late on the 
second postoperative day and progressed to clinical 
delirium which persisted, particularly at night, for 
4 days in a man who underwent aortic valve replace- 
ment and for 12 days in the woman after mitral valve 
replacement. In both of these patients the onset of 
delirium was associated with postoperative complica- 
tions (haemothorax and pulmonary infection in the 
first; pulmonary infection which necessitated tracheo- 
stomy on the fourth day in the second). Throughout 
this period of delirium the man obtained a total of at 
least 6 hours’ sleep in each 24 hours although this was 
highly fragmented by periods of drowsiness and 
wakefulness. Reduced amounts of delta wave sleep 
were obtained, but REM sleep and regular sleep cycles 
were absent. Thus, sleep was mainly in stage | and 


stage 2. Nevertheless, he reported frequent brief 


‘dream-like’ experiences which at the time he was 
unable to distinguish from reality. For example, he 
thought he was in another city or at home talking with 
friends. His ability to maintain alert wakefulness was 
reduced as much as his capacity to sustain uninter- 
rupted sleep, even when he was left undisturbed. His 
mental and physical condition improved gradually 
over the next few days. On the thirteenth post- 
operative night he obtained a total of 7} hours’ sleep, 
with REM sleep comprising a proportion similar to 
that measured preoperatively. At no time was an 
increased proportion of REM sleep observed during 
his 3 weeks of convalescence. 

A more prolonged but otherwise similar post- 
operative course was followed by the woman. She 
obtained only brief periods of stage | and stage 2 


. Sleep (totalling 2-3 hours/24 hours) during the first 


week after surgery. Most of the time her EEG 
comprised high amplitude waves (100 uV}, the 
frequency of which slowed progressively to about 
7 Hz. Although she also reported frequent ‘dreaming’ 
during the day and night, REM sleep was absent 
until the tenth day when her delirium was beginning 
to clear. Later she remembered very little of what had 
happened during the period of delirium. On the 
twenty-fifth postoperative night (when feeling reason- 
ably well) she obtained 91 hours of almost uninter- 
rupted sleep, with a similar proportion of REM sleep 
to that measured preoperatively but with an increased 
proportion of delta wave sleep. 

Repeated entra- and postoperative retinoscopy 
revealed microemboli and subsequent small infarcts 
only in the male patient who became delirious. 


Sleep after open heart surgery 


Discussion 

Objective sleep studies of the kind described are 
complex and difficult to make on seriously 1l] surgical 
patients and the small number that we have been able 
to study permit only tentative conclusions, We are 
largely ignorant of the sleep and wakefulness pattern 
of patients undergoing major non-cardiac surgery but 
subjective records based upon sleep questionnaires 
suggest that many patients sleep adequately in the 
general wards before surgery, particularly with the 
aid of a hypnotic such as nitrazepam (Johns et al., 
1972). After surgery sleep is fragmented and may 
amount toa total of 1-4 hours per 24 hours for 2- 3 days. 
The patient in intensive care after cardiac surgery 
may obtain even less sleep, but in the absence of com- 
plications this pattern of sleep and wakefuiness seems 
to return to normality within à week. 

The absence of REM sleep soon after cardiac 
surgery, even in patients who did obtain some other 
sleep and who recovered rapidly, stands in contrast 
to the findings after less major surgery. Both types 
of operation involve prolonged general anaesthesia 
and the administration of opiates several times posi- 
operatively. Barbiturates, opiates and diazepam could 
all reduce the proportion of REM sleep but wouid be 
unlikely to abolish it (Oswald, 1968; Kay et al. 1969). 
Thus, some special feature of cardiac surgery or 
cardiopulmonary bypass seems to be implicated in ihe 
specific inhibition of REM sleep during the eariy 
postoperative period. Minor degrees of cerebral 
dysfunction caused by microemboli and mild cerebral 
hypoxia could produce this inhibition. 

The severity of sleep deprivation during the frsi 
2 postoperative days did not distinguish patients who 
later became delirious from those who recovered 
uneventfully. This conclusion, which is based on 
objective measurements of sleep, is consistent with the 
only other published material derived from subjective 
observations by nursing staff (Heller et al. 1970). 
Indeed, the total amount of sleep obtained by the male 
patient during the period of his delirium was such 
that sleep deprivation probably plaved little part in 
producing the disorder. However, this may not bx 
true for the female. 

The absence of REM sleep with this type of delirium 
is markedly different from the excess observed alter 
drug withdrawal, for example in alcoholics (Dement. 
1969). Thus, whatever the role of REM sleep may be 
in drug-withdrawal states, it does not appear to nias 
an important part in producing the delirium which we 
have observed after cardiac surgery. The intense 
‘dream-like’ experiences, confusion and mispercep- 
tions experienced by the delirious patients may have 
occurred during the frequent prolonged periods ol 
drowsiness and stage | sleep (without REM) when 
the ability to distinguish reality from fantasy is known 
to be reduced even in normal people (Vogel et al., 
1972). 

The delirium which we observed probably resulted 


^ 


from the additive effects of several factors including 


cerebral hypoxia and perhaps bacterial toxaemia 
associated with pulmonary infection. Although retina! 
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microembolism was seen in only 1 patient, cerebral 
microencephalopathy caused by multiple cerebral 
infarcts could have been sustained during cardio- 
pulmonary bypass. In addition, prolonged drowsiness 
with only brief periods of sleep may have exacerbated 
the symptoms and signs of cerebral dysfunction, 
especially at night, without being a primary cause of 
the disturbance. 

Although we did not keep formal records to identify 
the periods of wakefulness which were caused by 
environmental stimuli, unintentional waking of the 
patients was undoubtedly common during the first 
few postoperative days and nights, mainly because of 
the need for intensive nursing care, physiotherapy and 
observation of patients’ vital functions. It is a matter 
of common observation that, in general, the longer 
people go without sleep under any circumstances the 
harder it 1s to keep them awake. However, on many 
occasions the patients who underwent cardiac surgery 
were observed to wake up without obvious environ- 
mental stimulation and after dozing for only a few 
minutes. Thus, there was an inability to sleep when 
given the opportunity to do so, in addition to the 
factor of being woken frequently from what might 
otherwise have been restful sleep. Psychological 
distress engendered by the nature and severity of the 
illness may well have been a major cause of this 
insomnia. However, in delirium the inability to 
remain asleep was accompanied by an equal inability 
to remain fully alert. Under these circumstances, both 
disorders were probably the result rather than the 
cause of cerebral dysfunction. 

We can conclude that our original hypothesis was 
too simplistic. Both sleep deprivation and sleep 
disturbance exist after bypass surgery; however, the 
delirium that may ensue is typical of neither. Much 
work is required to dissect the disordered neuro- 
physiology of this situation. In the meantime, our 
data provide additional evidence that we should seek 
means of providing the opportunities for normal sleep 
in seriously ill patients. 
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A further comparison of the use of internal fixation 
and prosthetic replacement for fresh fractures of the 


neck of the femur 
G. A. HUNTER* 


SUMMARY 

I. Two hundred patients with femoral neck fractures 
have been reviewed. One hundred were treated by a 
primary prosthesis and the remainder by internal 
fixation. 

2. The complications and results of the two groups 
are compared and discussed. 

3. These results are compared with a similar survey 
carried out in Oxford 5 years age. 

4. The mortality rate in the group treated by pros- 
thetic replacement is higher than in the group treated 
by internal fixation. 

5. This survey again indicates that internal fixation 
offers the patient with a displaced fracture of the neck 
of the femur a lower morbidity and mortality rate and 
better results than the insertion of a prosthesis. 

6. The use of a primary prosthesis should be confined 
to patients in whom accurate reduction of the fracture 
is impossible or in pathological fractures where main- 
tenance of the reduction is unlikely. 


A COMPARISON of the methods of treatment of fresh 
fractures of the neck of the femur has previously been 
reported from the Accident Service of the Radcliffe 
Infirmary, Oxford (Hunter, 1969). Since that time, 
some authorities have agreed with the conclusions of 
that paper and have questioned the advisability of 
using a prosthesis rather than reduction of the fracture 
followed by internal fixation (Crabbe, 1969; Strange, 
1969; Lunt, 1971). Other authorities were more in 
favour of prosthetic replacement (Burwell, 1969; 
Devas, 1969; Riska, 1971). In view of these conflicting 
reports it was decided to carry out a further survey of 
patients to test the conclusions based on the earlier 
survey. 

Two hundred patients with a displaced fracture of 
the femoral neck (midcervical or subcapital) were 
treated at St Michael’s Hospital, Toronto, and Sunny- 

, brook Hospital, Toronto, during a 4-year period from 
1968 to 1972. No patient with an impacted or patho- 
logical fracture was included in this series. This was a 
retrospective review and the decision as to which 
method of treatment was to be used was made 
independently by the individual staff surgeon at the 
time of the operation. 

Both groups of patients were encouraged to walk as 
soon as possible and early weight-bearing was allowed 
in those treated by internal fixation. Prophylactic 
antibiotic or anticoagulant therapy was not used in 
either group of patients. 
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When assessing the results, particular attention was 
paid to the effect of the fracture on the life and 
activities of the patient. Information was obtained 
by personal follow-up or telephone conversation. 


Prosthetic replacement 

There were 100 patients treated by a primary pros- 
thesis. The average age was 79 years. There were 75 
women and 25 men. The Thompson prosthesis was 
used in 16 patients, the remaining 84 were treated by 
an Austin Moore prosthesis. 


Complications 
These are shown in Table I. 


Results 


These are shown in Table H. The period of follow-up 
varied from a minimum of 6 months to 4 years. 


Table 1: COMPLICATIONS 





Primary Internal 
Complication prosthesis fixation 
Dislocation of prosthesis 7 
Deep wound infection 9 3 
Late fracture of femur at 4 — 
lower end of prosthesis 
Thromboembolism 1t (4) 10 (1) 
Pneumonia 10 (8) 10 (5) 
Myocardial ischaemia 10 (10) 2 (2) 
Wound haematoma 4 — 
Gastro-intestinal haemor- 2 -- 
rhage 
Pericapsular calcification 2 ts 
Cerebrovascular accident 2 i 
Sciatic nerve injury I s 
Hiac artery thrombosis Pe 


Renal failure Ls i 


Numbers in parentheses indicate fatal complications. 


Table H: RESULTS 





Result Primary prosthesis Internal fixation 
Good 3 50 
Fair/poor 25 23 
Revision procedure 8 13 
Total mortalitv during 36 14 


Good, Minimal pain. Walks over 100 yards unaided with one 
stick. Performs household duties. 

Fair, Mild pain. Walks up to 100 yards with ong stick. 

Poor, Severe pain. Confined to bed or house. ` 
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* St Michaels Hospital, Toronto, Canada. *. 
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a primary arthroplasty required a second operation. 
Two patents needed an excision arthroplasty for 
deep sepsis, 4 patients required replacement of a loose 
uncemented Austin Moore prosthesis with a cemented 
Thompson prosthesis and 2 patients continued to 
‘complain of pain and a total hip arthroplasty was 
performed. At operation no obvious cause for the 


. pain in either of these patients was found. 


Internal fixation 

There were 100 patients treated by reduction and 
internal fixation. The average age was 72 years. There 
were 69 women and 31 men. Internal fixation was by 
& Thornton nail-plate in 11 patients, Ken nail in 4 
patients, Knowles pins in 9 patients and Richards 
screw and plate in 76 patients. 


Complications 
These are shown in Table I. 


Results 
These are shown in Table IJ and were assessed between 
6 months and 4 years after the operation. 


Revision procedures 

Thirteen patients required a second operation. One 
patient was treated by revision of a total hip replace- 
ment and 9 were treated by a secondary femoral 


Table III: FAILURES OF INTERNAL FIXATION 
REQUIRING REVISION IN RELATION TO NUMBER 
OF IMPLANTS USED 


Type of implant No. of failures 


Ken nail-plate 0/4 
Knowles pins 1/9 
Thornton nail-plate 4/11 
Richards screw-plate 5/76 


—— Primary prosthesis 
Internal fixation 
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Treatment of fractures of the femur 


arthroplasty because of failures of fixation, pain, 
avascular necrosis or non-union apparent during the 
survey. Three patients developed septic arthritis and 
were treated by an excision arthroplasty. 


Results with either-method of treatment 

When comparing the complications (Table I) and 
results (Table II) in the two groups the following 
points are of interest: 

]. Primary prosthetic replacement provides more 
complications than internal fixation. 

2. The high rate of thromboembolism in both 
series would suggest the advisability of prophylactic 
anticoagulants. It is now the author's practice to use 
subcutaneous heparin, 5000 units 12-hourly, in 
selected patients with femoral neck fractures (Editorial, 
1973). 

3. The results in the patients treated by internal 
fixation are better than those treated by primary 
prosthetic replacement. 

4. The problem of a second operation in a frail 
elderly patient is not avoided in this series by the use 
of a primary prosthesis. À second operation was 
necessary in 8 patients treated by a primary prosthesis 
and in 13 patients treated by internal fixation. It is of 
interest that of tbe 10 patients requiring revision 
either to femoral arthroplasty or total hip replace- 
ment after internal fixation, 9 were still alive at 6 
months after the initial fracture. 

The failures of internal fixation in relation to the 
type of appliance used are shown in Table III. These 
results support the idea that when a plate is required 
in dealing with femoral neck fractures the Richards 
apparatus is preferred. 


Mortality 
The importance of expressing the mortality rate at 
9 months rather than quoting ‘hospital mortality’ has 


—— Primary prosthesis 
Internal fixation, including 
secondary prosthesis 





1 2 3 4 5 6 
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Fig. 1. Graphs to show rise in mortality in the postoperative period a. Toronto, 1968-72. b, Oxford, 1963-7. 
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Table IV: SIX-MONTH MORTALITY RATE 
FOLLOWING INTERNAL FIXATION AND PRIMARY 
PROSTHETIC REPLACEMENT BY AGE WITH BOTH 
SEXES TOGETHER 

Primary prosthetic 


Age group Internal fixation replacement 
(vr) No. % No. 7o 
Under 70 1/36 3 3/17 18 
70-79 1/34 3 4/29 14 
80-89 8/25 52 16/50 32 
2/25 40 1/4 25 


Qver 90 


previously been emphasized (Hunter, 1969). Gordon 
(1971) has reviewed fractures of the hip admitted to 
hospitals in Nova Scotia over a 2-year period. He 
stressed that the period of greatest mortality was in 
the first 12 weeks after a fracture of the hip (head, 
neck and trochanter), and he found that the mortality 
rate at this time was 22 per cent. He also found that 
after 1 year the rate of mortality was similar to or 
even slightly better than in the general population. 

The 6-month mortality in the present series of 200 
patients was 18 per cent. The postoperative mortality 
in both groups of patients is shown in Fig. la. Deaths 
during this period in both groups were usually related 
to pneumonia, thromboembolism and myocardial 
ischaemia (Table I). Deaths after this period were 
usually unrelated to the original injury. 

Figures from the Canadian Life Tables (1960-2) 
show that the life expectancy value for patients aged 
72 years (the average age of those treated by internal 
fixation) varied between 10 years for men and 11 years 
for women. The life expectancy value for patients aged 
79 years (the average age of those treated by pros- 
thetic replacement) was 7 years for both men and 
women, 

In the group treated by prosthetic replacement a 
mortality rate of 11 per cent at | month had risen to 
24 per cent at 6 months. In the group treated by 
internal fixation, which included those requiring a 
second operation, there was a mortality rate of 4 per 
cent at 1 month, rising to 12 per cent at 6 months. 
These results should be compared with the previous 
figures from the Oxford survey (Fig. 15). 
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Both groups were further analysed with regaf 
6-month mortality rate and age (Table IV). Te group 
treated by a primary prosthesis contained a higher 
number of elderly patients, but in this lew the 
mortality rate of prosthetic replacement was higher 
only in patients under 80 vears of age. 
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Management of villous tumours of the rectum 
M. J. BUTLER AND W. F. W. SOUTHWOOD* 


SUMMARY 

The villous tumours of the rectum seen during a 7-year 
period are reviewed. The majority of these have been 
treated by ligature and excision or by diathermy snare. 
Both these methods have been used for localized tumours 
and the papillomas have been destroyed with a low rate 
of recurrence. Fulguration has not been used as a 
primary method of treatment but has been kept for the 
treatment of small residual foci of tumour. Larger 
papillomas require more extensive surgery, and an 
example of trans-sphincteric excision is described. 


ViLLOUS tumours of the large intestine are most 
frequently found in the rectum. Their diagnosis is 
difficult because of their soft consistency, and their 
treatment presents a challenge to the surgeon because 
of the difficulty in eradicating the tumour completely 
by local measures and the natural reluctance to 
advocate major surgery for a benign lesion. The 
purpose of this article is to review the villous papil- 
lomas which have presented in the Bath clinical area 
during the past 7 years and to consider the choice of 
treatment, having regard to the site and size of the 
lesions. 

During the period 1966 to mid-1973, 21 cases of 
villous papilloma have been encountered, many of 
which have occurred in elderly patients (Table I). All 
these tumours have occurred in the rectum; 11 in 
men and 10 in women. 

The symptoms of these lesions have been the 
classic ones of mucous discharge, bleeding, diarrhoea 
and tenesmus. A few patients have complained of 
incontinence, and prolapse has occurred occasionally. 
One patient with a very extensive ‘carpet’ type of 
lesion presented with systemic symptoms due to 
severe fluid and electrolyte depletion. 

All but 3 of these tumours were situated in the 
lower two-thirds of the rectum and were therefore 
within easy reach of the examining finger. Despite 
this, diagnosis was difficult owing to the soft consis- 
tency of the tumour, which had often not been felt 
by the referring practitioner. Sigmoidoscopy is of 
course mandatory, but again is often difficult because 
of the quantity of mucus within the rectal lumen. 
Representative biopsy is notoriously difficult, and 
reliance is placed on clinical assessment, especially 
the absence of induration, in judging benignity. 


Choice of treatment 

The treatment of choice will depend upon the site of 
the lesion, the nature of the tumour, whether pedun- 
-culated or sessil® and the fitness of the patient, bearing 
“in mind that these lesions are frequently present in 


.* 


29 . 


the aged. The primary treatment applied to the 
tumours in this series is summarized in Table H. 1n 
addition fulguration has been used to eradicate resi- 
dual or recurrent tumour at follow-up, but has not 
been used as primary treatment. 

It will be seen that ligature and excision, if neces- 
sary employing Goodsall’s method (Goodsall, 1874), 
and diathermy snare have been the most common!y 
used methods of treating these lesions, but they are 
only suitable for tumours with a pedicle, albeit broad. 
and they cannot be used for flat lesions of the "carpet 
type. 

The one flat lesion in our series covered virtually 
the whole of the lower two-thirds of the rectum. 
This lesion seemed suitable for excision by the trans- 
sphincteric route (York-Mason, 1972), and we were 
privileged in that Mr York-Mason kindlv came to 
Bath to demonstrate his method. The resulting exten- 
sive denuded area re-epithelialized within 6 weeks, a 
slight tendency to stricture at 5cm being readily 
controlled by self-dilatation with a no. [8 Hegar’s 
dilator. No further papillary growth has occurred. 


Table I: AGE DISTRIBUTION OF PATHE 
VILLOUS PAPILLOMAS 


Age (yr): 31-40 
41-50 
51-60 
61-70 
71-80 
81-90 
Over 90 





TS WITH 


No. of cases: 
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Table H: TREATMENT OF VILLOUS PAPILLONM AS 

Treatment: Ligature and excision No. of cases: 15 
Diathermy snare 3 
Colotomy and polypectomy } 
Trans-sphincteric excision j 
No treatment i 


Results 

All the patients have been followed up carefully as out- 
patients, with check sigmoidoscopy on all occasions. 
While in the majority of cases the presenting lesion 
was eliminated at the original operation, in 9 cases 
(43 per cent) small areas of residual tumour have been 
found, and further ligature and excision, or more 
usually fulguration, has been required. In 3 other 
cases (14 per cent) further villous papillomas at sites 
remote from the original lesion have been seen to 
develop. With frequent checking and appropriate 
treatment, however, the lesions have been successfully 
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controlled in all but 1 case, no more radical surgery 
being required. The exception was a woman of 68 
who had been followed for 6 years after ligature and 
excision of her original villous papilloma. In the past 
2 years several small recurrences had been fulgurated, 
but at the last check an increase in induration at the 
site of her tumours had raised a clinical suspicion 
of malignancy. Although a biopsy was negative, 
abdominoperineal excision of the rectum was advised, 
but was refused by the patient, She has declined to 
attend for follow-up since then. 


Discussion 

Villous papillomas of the colon are but one end of 
the spectrum of benign colonic neoplasms (Morson 
and Dawson, 1972), but their clinical management 
involves particular problems because of their size 
and consistency and therefore merits separate con- 
sideration. As with all neoplastic colonic polyps, the 
risks of malignant change are well recognized ; indeed, 
it has been suggested that 'the responsible clinician 
should continue to regard all adenomas as pre- 
malignant lesions’ (Veale, 1962). It has also been 
suggested that the villous type of growth pattern has 
a greater malignant potential than the predominantly 
adenomatous type of polyp (Grinnell and Lane, 
1958), and the incidence of carcinoma in situ may 
be as high as 50 per cent (Ackerman and Spratt, 
1963). Nevertheless, the behaviour of villous papil- 
lomas is that of benign lesions; only when infiltration 
through the muscularis mucosae has occurred does 
the behaviour of the lesion assume malignant charac- 
teristics (Morson and Dawson, 1972). It has been 
suggested (Gabriel, 1952) that the likelihood of 
malignant change increases with the size of the lesion, 
but it is in these large lesions that representative biopsy 
is so difficult, and reliance must be placed on clinical 
assessment. 

The modes of treatment of villous papillomas in 
relation to their size and site have been discussed 
previously (Southwood, 1962), when the indications 
for restorative resection for large lesions of the upper 
rectum were emphasized, noting that the margin of 
clearance need be much less than with malignant 
lesions. With smaller lesions local extirpation is 
sufficient whatever the site. 

It is with the extensive lesions involving the lower 
rectum that progress has been made in the past 10 
years. Excision of the rectum with permanent left 
iliac colostomy was advocated as recently as 1954 
(Bacon et al., 1954), but such mutilation has always 
been advised reluctantly for benign, if premalignant, 
pathology. Alternative approaches have been devised 
by Parks (1968), involving denuding the involved 
lower rectum through the anus and then performing 
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a pull-through operation, and by York-Masone(4972) 
whose trans-sphincteric approach permits access to 
more of the rectum than the former method and, 
relies upon spontaneous re-epithelialization of the 
rectum. : 

The objective in the management of villous papil- 
lomas of the rectum is to eliminate a premalignant 
lesion, if possible with conservation of the normal 
anatomy. Because the lesions are frequently widely 
based, often with margins of macroscopically normal 
though histologically abnormal epithelium (South- 
wood, 1962), their elimination at the primary opera- 
tion is not always complete, and careful follow-up 
is mandatory, both to detect residual tuniour and 
to treat possible further primary lesions. Even when 
residual tumour has been present on several occasions, 
it is our experience that perseverance with local 
treatment is successful, although the presence of 
scarring from previous surgery may make clinical 
assessment of possible malignant change difficult. 
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The treatment of varicose veins by 


compression sclerotherapy 


I. G. STOTHER, A. BRYSON AND S. ALEXANDER * 


e 
SUMMARY 

Two hundred and eighty-four patients (348 legs) with 
varicose veins were treated by compression sclerotherapy 
and reviewed 1-4 years later. Successful results were 
obtained at the end of a course of treatment in 89 per 
cent and after an interval of 3-4 years in 68 per cent. 
The majority of recurrences presented within 2 years. 
Factors affecting the results were examined. Women 
whose varicose veins first appeared in relation to a 
pregnancy and those whose symptoms were aggravated 
at the time of menstruation had significantly better 
results than the group as a whole. Patients with varicose 
veins who had previously been treated by surgery or 
sclerotherapy had a success rate not significantly 
different to that for new patients. Local thrombo- 
phlebitis following injection was not uncommon and 
the success rate in this group was not significantly 
different from that in the whole group. 


THE treatment of varicose veins by the injection of a 
sclerosant solution into the veins so as to induce 
occlusion by thrombophlebitis has been recognized 
since the nineteenth century. Cassaignac in 1853 
(Babcock, 1935) was probably one of the first to 
treat varicose veins by injection. The high incidence 
of inflammation and suppuration and subsequent 
recurrence after injection led to the widespread 
adoption of surgical high ligation and stripping as 
the treatment of choice in varicose veins during the 
third and fourth decades of the present century. 

In the past 20 years Fegan has re-established the 
value of sclerotherapy in the primary treatment of 
varicose veins by injecting the sclerosant into the 
collapsed vein and maintaining the vein walls in 
apposition for long enough to allow obliteration of 
the vein lumen by fibrosis without thrombophlebitis. 
This is achieved by elevating the leg at the time of 
injection and immediately applying a firm compres- 
sion bandage which is kept on for 6 weeks (Fegan, 
1967). The technique has come to be known as 
‘compression sclerotherapy’. 

The treatment of varicose veins by compression 
sclerotherapy has been employed by one of us 
(S. A.) in the University Department of Surgery at 
Glasgow Royal Infirmary since 1965. The material 
for this survey comprises 284 patients reviewed at 
periods ranging from [1-4 years. 


The clinic routine 

The sclerotheeapy clinic was held in the out-patients’ 
department one afternoon each week. The staff com- 
prised a consultant, a surgical registrar and a general 
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practitioner, two nurses, a receptionist and a stocking 
fitter. 

From each patient attending the clinic a careful 
history was taken and the severity of the varicosities 
noted. The Trendelenburg test for high incompetence 
was employed and suspected incompetent commun 
cating veins localized as far as possible by demon- 
strating reflux into isolated segments of the superficial! 
veins. These sites were marked, along with the sites 
of other varices to be injected. Venography was per- 
formed if there was a history of deep vein thrombosis, 
phlebitis, ulceration, oedema or gross skin change in 
order to visualize the deep veins and incompetent 


card designed for rapid information retrieval, 

Compression sclerotherapy was regarded as the 
treatment of choice in most patients. The surgical 
high ligation and stripping procedure was preferred 
in patients with gross varicosities filling from sapheno- 
femoral incompetence. Contra-indications to sclero- 
therapy were pregnancy, oral contraception, deep 
vein occlusion, recent phlebitis, arterial insufficiency 
of the affected leg and known sensitivitv to the sclero- 
sant. Patients were not excluded on the grounds of 
Obesity. 

The technique used was similar to that of Fegan 
(1967) except that the vein was injected with the 
patient lying flat and the leg was elevated only after 
the injection had been made. Up to ten injections of 
0-5 ml sodium tetradecy! sulphate (STD) were made 
in a leg over the previously marked sites of incom- 
petent communicating veins and prominent varices. 
Compression was applied using elastocrépe bandages 
and elastic support stockings. An assessment of vein 
occlusion and relief of symptoms was made 3 months 
after injection when reinjection of residua! varices 
was carried out. 


Clinical material 

Two hundred and eighty-four patients (348 legs) were 
treated at the clinic and subsequently attended for 
review 1-4 years later. There were 236 women and 
48 men; 169 right legs and 179 left legs. Seventv-six 
per cent of the patients were between 20 and 50 
years old; the youngest patient treated was aged 12 
years and the oldest patient was aged 68 years. 

A family history was given in 75 per cent of the 
patients. The commonest presenting symptom was 
* University Department of Surgery, The Roval infirmary. 
Glasgow. 
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tiredness in the legs (64 per cent) followed by pains 
in the varices (43 per cent) and cramps (38 per cent). 
Many patients complained of all three symptoms. 
Thirty-eight per cent of the patients complained of 
the appearance of their veins, 33 per cent of pruritus 
and 30 per cent of ankle swelling; 12 per cent gave 
a history of superficial phlebitis, 2-2 per cent of 
ulceration and 1-4 per cent of deep vein thrombosis. 

The majority of both sexes had moderate varices, 
but severe varicose veins were found in 32 per cent 
of the men and 12 per cent of the women. The calf 
was involved in 84 per cent, the thigh ın 32 per cent 
and the ankle in 13 per cent of legs, with involvement 
of more than one of the three sites commonly seen. 
Frank eczema was present in 12 per cent of legs and 
active ulceration in 1:4 per cent. In 123 legs the site 
of filling of the varices from the deep veins was not 
accurately localized. In the remaining 225 legs the 
Trendelenburg test for saphenofemoral incompetence 
was positive in 157 legs (70 per cent) and negative in 
68 Jegs (30 per cent). Incompetence of communicating 
veins was unequivocally demonstrated in 61 (27 per 
cent) of the legs. 


Results 

The results of treatment are summarized in Table I. 
A patient was considered to have had a successful 
result if he was symptom-free and not concerned 
about any small residual or recurrent varices. Ten 
per cent of the asymptomatic patients were deemed 
to require further compression sclerotherapy. The 


Table I: OVERALL RESULTS 


Follow-up 
No. of legs 3mth 1-2yr 2-3yr  3-4yr 
No. injected 348 142 291 77 
No. reviewed 348 104 87 50 
No. symptom-free 310 T] 60 34 
Percentage symptom-free 89 74 70 68 


Table II: RESULTS ACCORDING TO THE PRESENTING 
SYMPTOMS (FOLLOW-UP 2-4 YEARS) 


Presenting No. No. Percentage 
symptom followed up symptom-free symptom-free 
Tiredness 79 50 63 
Pain 56 33 60 
Cramp 45 27 60 
Pruritis 39 27 70 
Cosmetic 38 26 70 
Swelling 35 23 66 
Old phlebitis 17 10 60 





Table III: RESULTS ACCORDING TO SITE OF 
VARICES (FOLLOW-UP 2-4 YEARS) 


No. of No. Percentage 
Site of varices legs symptom-free symptom-free 

Thigh 34 26 76 
Calf-long saphenous 94 62 66 

vein 
Calf-short saphenous 22 14 64 

vein 
Ankle T 5 71 





results were judged to be successful in 89 pef cent 
of legs 3 months after treatment, in 74 per cent of 
legs after 1-2 years, in 70 per cent of legs after 2-3 ° 
years and in 68 per cent of legs after 3-4 years. 
There was no significant difference between the recur- 
rence rate after 2-3 years and that after 3—4 years: 
(0-97 > P » 0-8). The difference between the recurrence 
rate after 2 years’ follow-up and that after 2-4 years’ 
follow-up is significant. A majority of the recurrences 
after compression sclerotherapy will be seen if the 
patients are followed up for 2 years from the initial 
treatment. 

The recurrence rate in the-patients followed. up for 
2-4 years was unrelated to symptomatology (Table IT) 
or to the location of varices (Table III). In the same 
period of follow-up the recurrence rate for 26 men 
and 111 women was not significantly different—72 
and 68 per cent respectively. 

The severity of varicosity did influence the recur- 
rence rate. At the 2-4-year follow-up 89 per cent 
of legs with moderate varices were symptom-free, 
77 per cent of legs with gross varices were symptom- 
free and 64 per cent of legs with trivial varices were 
symptom-free (Table IV). The difference between the 
recurrence rate in gross and moderate varices is not 
significant (0-75 > P > 0-05), but the difference between 
the results of treatment of trivial and moderate 
varices is significant (0-1 P > 0-05). 

A difference emerged when the recurrence rate in 
women was related to whether the varices had 


Table IV: RESULTS ACCORDING TO DEGREE OF 
VARICOSITY (FOLLOW-UP 2-4 YEARS) 


Degree of No. Percentage 
varicosity No. of legs symptom-free symptom-free 
Gross 18 14 77 
Moderate 62 55 89 
Trivial 33 21 64 





Table V: RESULTS IN WOMEN WITH PREGNANCY 
ONSET AND MENSTRUALLY WORSENED 
SYMPTOMS (FOLLOW-UP 1-4 YEARS) 


No. of No. Percentage 
legs symptom-free symptom-free 
Varicose veins first 103 84 77 
appeared in pregnancy 
Varicose veins first 164 118 61 
appeared without 
pregnancy 
Symptoms worse with 122 98 76 
menstruation 
Symptoms unaffected — 145 104 59 


by menstruation 





Table VI: RESULTS IN PATIENTS PREVIOUSLY 
TREATED (FOLLOW-UP 2-4 YEARS) 


No. of No. Percentage 
Patient group legs symptom-free symptom-free 
All legs 137 94 69 
‘New’ legs 93 64 * 69. 
Legs with recurrent 44 30 70 « 


varices 
——————————————————————— a SL 
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appeared in pregnancy or were aggravated by menstru- 
ation. The recurrence rate in women whose varicose 
veins first appeared during or immediately after a 
pregnamcy was significantly lower (0:15 P 0-05) 
than the recurrence rate in those in whom the onset 
of varicose veins was unrelated to pregnancy ( Table V ). 
The recurrence rate in women whose symptoms were 
consistently aggravated at the time of menstruation 
was significantly lower (0-27 > P » 0-1) than the recur- 
rence rate in those whose symptoms were unaffected 
by the menstrual cycle (Table V). 

The recurrence rate in patients of both sexes previ- 
ously treated by either surgery or sclerotherapy was 
not significantly different from that of those treated 
for the first time (Table V1). 

A local painful reaction which persisted for a day 
or more following injection and which was consistent 
with the occurrence of phlebitis was not uncommon. 
Since phlebitis following sclerotherapy has been 
considered to lead to recanalization and recurrence 
(Fegan, 1967) the results were assessed in relation to 
early phlebitis following injection. There was no 
significant difference (0:95 > P» 0:90) in the recur- 
rence rate at the 2-4-year follow-up between 57 
patients with an early phlebitic reaction and 73 
patients with no such reaction, 73 per cent of the 
former and 67 per cent of the latter being symptom- 
free at the 2-4-year follow-up. 


Complications 

Complications were few, One patient sustained exten- 
sive superficial phlebitis of the entire long saphenous 
vein which subsided with hospitalization and rest in 
bed. No patient was thought to have developed deep 
vein thrombosis and no case of pulmonary embolism 
was recorded. Three patients had a mild vasovagal 
attack without evidence of drug sensitivity. Two 
patients developed a sensitivity rash which disap- 
peared quickly following the administration of an 
SDE LANNE: EUV GU: ate was inadver- 
2 patients, one of whom 
had symptoms dt ni dschnemia: this led to 
indolent ulceration. 


Discussion 
In comparing these results with those of other pub- 
lished series difficulties arise because of differences 


in the length of follow-up and in the classification of 


the results, but our results are broadly in line with 
others. PEN (1967) E BE TOveIne nt or cure 


years, and Reid and Rothie (1968) in 90 per zu. of 
1317 patients followed up for up to | year. Hobbs 
(1968) reported improvement or cure in 72 per cent 
of 356 legs followed up for 4 years but complete cure 
in only 28 per cent. At a symposium on compression 
sclerotherapy held at Stoke Mandeville (1971) satis- 
factory results were reported in 50-94 per cent of 
patients followed up for periods ranging from 1 to 
7 years. In tle present series a greater proportion of 
recurrences occurred in the first 2 years than between 
the second,and fourth years. 
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Varicose veins and compression sclerotherapy 


The results of surgical high ligation and stripping 
are broadly similar to the results of compression 


sclerotherapy (Mathieson, 1960; Hobbs, 19683. 
Radical varicose vein surgery gives better results 


(Arenander, 1960; Haegar, 1966) but is attended by 
the complications of a longer operation and can 
only be offered to a small number of varicose vein 
patients. The indications for surgery are not, how- 
ever, the same as those for compression sclerotherapy. 
Most authors (Leu, 1964; Orbach, 1966; Hobbs, 
1968) accept that large varices accompanied by gross 
saphenofemoral incompetence require high hgation 
and stripping. In our experience all other types of 
varicose veins respond well to compression sciero- 
therapy. In particular, we found recurrences following 
previous surgery or injection to respond to sclero- 
therapy as well as cases which had not undergone 
previous treatment. 

Steroid hormones have been implicated in the aetio- 
logy of varicose veins and have been used in the 
treatment of painful varices (Fried ef ai, 1956). 
Varices which are most painful during menstruation 
and those which develop during pregnancy are prob- 
ably in some degree hormone-dependent. Our finding 
that the results of treatment in these two groups of 
women are better than the results of treatment of 
other women is further indirect evidence of a hor- 
monal factor in the aetiology of these varices. 

The relatively common occurrence of phlebitis after 
injection in this series can be accounted for by our 
practice of injecting the vein. with the patient lying 
flat and only elevating the leg after injection. 
vein would not be completely emptv and some mixing 
of blood and sclerosant would take place. However. 
there was no evidence of a greater incidence of recur- 
rence among patients with phlebitis. 


The 
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Chorda tympani neurectomy—a new approach to 
'submandibular salivary obstruction 


H. ZALIN AND T. C. COONEY* 


BUMMARY 
Fifteen cases of chorda tympani neurectomy for the 
treatment of submandibular salivary gland obstruction 
have heen under detailed observation for a minimum 
of 3 years. Complete relief of symptoms has been 
obtained in all the cases and there have been no signi- 
ficant complications. 

The operation is indicated in all cases hitherto re- 
garded as requiring surgical extirpation of the gland, 
with the very rare exception of neoplasia. 


OBSTRUCTION to submandibular salivary flow, whether 
from calculus or allied conditions, is not only painful 
but can be disfiguring and even disabling. Palliative 
treatment is of little or no value. Intra-oral surgery 
is only occasionally applicable. When discomfort 
becomes intolerable surgical extirpation has hitherto 
been the accepted procedure. This has certain dis- 
advantages in so far as it involves a cervical scar, 
a thorough dissection of the gland including its 
prolongations and a degree of hazard to the cervical 
and mandibular branches of the facial nerve and the 
lingual nerve. In a preliminary communication (Zalin, 
1968), concerning a new approach to submandibular 
sialolithiasis, it was suggested that interruption of 
the parasympathetic secretomotor innervation of the 
submandibular gland by transtympanic chorda tym- 
pani neurectomy might provide an attractive alter- 
native to surgical extirpation. The operation was 
first conceived as a result of the observation that 
inadvertent damage to the chorda tympani during 
stapedectomy was followed by marked diminution 
in secretion by the submandibular gland on the 
operated side, which agreed with the warning that 
bilateral interference with the chorda tympani causes 
troublesome xerostomia. Since duct obstruction 
causes recurrent pain and swelling in the gland during 
mastication due to damming back of saliva secreted 
under pressure, it appeared highly probable that 
permanent suspension of secretion brought about by 
division of the chorda tympani might resolve the 
problem. The first case of submandibular sialo- 
lithiasis treated by chorda tympani neurectomy 
(Zalin, 1968) proved so dramatically successful as to 
encourage further efforts. The present report deals 
with the results of 15 such cases treated during the 
past 5 years. 


Patients 

Table I shows the first 15 cases in sequence subjected 
to this procedure during the past 5 years with a 
minimum postoperative observation period of 3 years. 
A further 6.neurectomies have been equally successful 


but are not reported here since they have not com- 
pleted the minimum 3-year observation period. it is 
felt that this strict time criterion obviates the possi- 
bility of recurrence of symptoms and any untoward 
complications. 

The clinical material is largely derived from generat 
surgical colleagues who have been reluctantly per- 
suaded to observe the results of a comparatively 
trivial aural procedure before proceeding with their 
original intention to remove the gland. OF course, 
any duct calculus which was palpable in the floor of 
the mouth was removed by the usual peroral route 
and the case not included in this series. 

Fourteen patients presented with the classic symp- 
toms of recurrent pain and swelling of the submandi- 
bular gland during mastication. One case with s 
demonstrable posterior duct calculus showed only 
persistent enlargement of the gland. There was some 
degree of constant enlargement of the gland in al 
the cases. Calculi with or without sialectasis were 
present in 10 cases. Various degrees of sialectasis 
without demonstrable calculi were found in 5 cases. 
Acute infection was only encountered once in a patient 
with a past history of submandibular abscess spon- 
taneously rupturing into the mouth. 

All the patients were investigated by plain X-rays 
and sialography. 


Postoperative results 

Immediate, complete and maintained. disappearance 
of recurrent pain and swelling on mastication has 
been achieved in all the cases. A notable feature of 
the operation has been the rapidity of the relie! of 
symptoms. Patients are able to eat a fuil meal virtually 
on leaving the operating theatre, without pain or 
swelling of the gland. 

In 9 out of the 15 cases the gland is no longer 
readily palpable and the other 6 cases show a marked 
reduction in the size of the organ. 

Side effects involving the sense of taste were sur- 
prisingly few and trivial. Twelve of the patients 
reported no disturbance whatever and 3 suflered 
minimal variation from normal described as 
loss of taste’ or ‘slightly odd sense of taste’. it would 
appear that stretching of the nerve, which ss the 
most frequent type of injury during stapedectomv, 
is fraught with a greater risk of sequelae than resec- 
tion of the nerve, i.e. complete absence of stimuli is 
much more acceptable than the bizarre sensations 
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Table I. DETAILS OF THE PRESENT SERIES 


Case Sex 
]. P. N. M 
2. J. P. F 
3. E.J. M 
4. L. F. M 
5.G.D. M 
6.G.C. F 
7. C.T. F 
8& M.F. F 
9. RW M 
10. J. G. F 
l1. E.E. F 
12. A. W. F 
13. E. F. F 
14.G.V. M 
15.C.D. M 
Pons 


Superior salivary 
nucleus 


Lingual nerve 


Chorda tympani 


Age 
(yr) 


26 


Pain Swelling Duration 


Symptoms 


d: ES 
=p zg 
sper Sil Y 
T qb 
+ “PoP 
db TU 
dq qp 
+ a 
s qe 
0 TE 
(constant) 
BE "Fer 
FF "qr 
dps FFE 
T E 
FE TE 
a ~ 


3 yr 


Preoperatıve examination 


Gland 
palpable Radiology 
++ Calculus 
++ Calculus 
++ Calculus (large) 
+++ Calculus (large) 
+ Sialectasis 
++ Sialectasis 
+++ Calculus (small) 
+-+ Calculus and 
sialectasis 
+ Calculus 
T Calculus (small) 
++ Sialectasis 
+ Sialectasis 
+++ Calculus 
++ Calculus 
T Sialectasis 


Operation 
date 


25 Aug., 1967 
13 Feb., 1968 
5 Dec., 1967 
6 Feb., 1968 
3 April, 1968 
10 April, 1968 
23 July, 1968 
9 Oct., 1968 
30 Oct., 1968 


5 Feb., 1969 
25 March, 1969 


2 May, 1969 
2 July, 1969 
25 Aug., 1969 
10 Sept., 1969 
24 Feb., 1970 





Fig. 1. Pathway of the salivary secretomotor fibres to the submandibular and sublingual glands. 
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Fig. 2. Diagrams showing the presumed sequence of events after chorda tympani neurectomy in Case 1 (see text*for details). 
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experienced after incomplete regeneration of a severely 
stretched nerve (Panel discussion, 1973). 
Postbperative secretion on stimulation by taste 
sialogogues has been observed to be suspended or 
considerably diminished. 
Postoperative plain radiography showed calculi, 
where present, to be unchanged up to 5 years later. 


Anatomical pathways 

Salivary secretomotor fibres to the submandibular 
and sublingual glands originate in the superior sali- 
vary nucleus in the lower part of the pons lateral to 
the seventh nerve nucleus. The secretomotor fibres 
emerge in the nervus intermedius of the seventh 
nerve (which also carries taste fibres from the anterior 
two-thirds of the tongue to the nucleus of the tractus 
solitarius), which merges with the motor root of the 
facial nerve at the geniculate ganglion. The gustatory 
and secretomotor fibres are continued into the chorda 
tympani, which arises from the facial nerve above 
the stylomastoid foramen and runs upwards and 
forwards to enter the middle ear close to the posterior 
border of the inner surface of the tympanic membrane 
opposite the upper end of the manubrium mallei. It 
then passes forwards deep to the manubrium of the 
malleus and finally leaves the skull through the 
petrotympanic fissure. The nerve next runs down- 
wards and forwards and joins the posterior border 
of the lingual nerve at an acute angle. The secreto- 
motor fibres then run in the lingual nerve to the 
vicinity of the submandibular ganglion where they 
leave ıt in the small parasympathetic root of the 
ganglion. The preganglionic fibres relay in the gan- 
glion and the postganglionic fibres for the submandi- 
bular gland pass directly to it. The gustatory fibres 
continue in the lingual nerve to be distributed with 
it to the anterior two-thirds of the tongue (Fig. 1). 


Surgical technique 

The operation is performed under local anaesthesia 
via a permeatal approach with the patient in the 
prone position. Premedication is by intramuscular 
pethidine, 50 mg, and phenergan, 25 mg, adminis- 
tered 1 hour prior to operation. The posterior meatal 
wall is infiltrated with lignocaine, 1 per cent, and 
adrenaline, 1 in 200 000, and a small tympanomeatal 
flap is elevated. The chorda tympani nerve is readily 
identified and a segment excised and referred for 
biopsy identification. Care is taken to remove suffi- 
cient tissue to prevent regeneration. 


Complications 

The only significant side effect occurred in Case 1 
and shows the importance of removing a section of 
nerve rather than merely incising it. 


Case 1: Mr P. N. presented with a 3-year history of frequent 
episodes of recurrent pain and swelling of the right submandi- 
bular gland which was shown to contain a calculus in the upper 
part. À chorda tympani neurectomy was performed in August, 
1967. This caused complete relief of symptoms for 5 months, 
after which time there was a return of symptoms at approxi- 
mately the original frequency and severity. A presumptive 
diagnosis of regeneration of the chorda tympani was confirmed 
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Chorda tympani 


Fig. 3. Position of the chorda tympani in relation 
to other parts of the middle ear. 


at a second operation in February, 1968, when the regenerated 
nerve was carefully avulsed. This was 1mmediately followed 
by a devastating profuse salivary secretion which fllled the 
mouth at each meal. The patient remained uncomfortable, 
distressed and reproachful for 10 days, at the end of which 
the secretion suddenly ceased. He has remained symptom free 
to date. 

A logical explanation of the above sequence of 
events can be derived from the aberrant course 
taken by regenerating nerve fibres as they grow 
towards their specialized peripheral terminations 
(Fig. 2). 

Fig. 2a represents a chorda tympani with a neur- 
ectomy at X. Fibres A-T represent afferent gustatory 
fibres from the tongue (T) to the nucleus of the 
tractus solitarius in the brain stem (A). Fibres B-G 
represent efferent parasympathetic secretomotor fibres 
from the superior salivary nucleus in the brain stem (B) 
to the submandibular gland (G). 

The neurectomy at X resulted in suspension of 
secretion and commencement of Wallerian degenera- 
tion along XT and XG. 

Fig. 2b shows regeneration after 5 months with 
branching of fibres at areas U and V which are distal 
to point X. Normal reflex secretion is now possible 
under inhibitory control by the central nervous 
system. 

Fig. 2c shows further neurectomy at X with loss 
of central nervous system control and the formation 
of a direct axon reflex peripheral to X via the partially 
antidromic pathways TUG and TVG. These very 
short reflex arcs explain the violence of the secretion. 
Later, i.e. after about 10 days, secretion ceased with 
the extension of Wallerian degeneration beyond U 
and V. 


Discussion 

Within recent years the explosive advances in micro- 
surgery of deafness have yielded as an accidental 
by-product this remarkably simple solution to the 
problem of obstructive disorders of the submandt- 
bular salivary gland. In the course of exposing the 
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middle ear structure in such operations as stapedec- 
tomy it is necessary to lift the tympanic membrane 
out of its sulcus in the postsuperior quadrant just 
where the chorda tympani emerges from the facial 
canal on its way across the membrane to the iter- 
chordi anterius (Fig. 3). Despite the utmost care the 
nerve is sometimes stretched and occasionally torn. 
In such cases there is, as would be expected from our 
knowledge of the secretomotor innervation of the 
submandibular gland, a notable reduction in its 
secretion. Purposeful interruption of the parasympa- 
thetic secretomotor fibres of the submandibular gland 
in the treatment of obstructive disorders of this 
gland by chorda tympani neurectomy was described 
for the first time by Zalin in 1968. It has the following 
advantages over surgical excision of the gland: 

1. The operation can be performed by any surgeon 
accustomed to the use of the operating microscope. 
It is a minor procedure requiring a minimum of 
local anaesthesia. 
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2. There are no scars. 

3. There is no risk of damage to the cervical id 
mandibular branches of the facial nerve or cai 
nerve. 


4. Experience to date of 21 cases shows no foni 


cations and a success rate of 100 per cent. 
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The somatotopic representation of the micturition 


pathways in the cervical cord of man 
E. HITCHCOCK, D. NEWSOME AND M. SALAMA* 


SÜMMARY 

Bladder function has been studied in a group of patients 
submitted to open and percutaneous high cervical cordo- 
tomy. Ft is concluded that the vesicomotor pathway 


lies within 3mm of the cord surface in the region of 


the dentate ligament. Vesicosensory pathways prob- 
ably lie in the posterior columns. The investigation 
supports the thesis that visceral functions such as 
respiration and micturition are associated with appro- 
priate somatic innervation. 


THERE is still considerable controversy on the loca- 
tion of micturition pathways within the spinal cord. 
Attempts at their delineation in both animals and 
man have produced conflicting reports. 

The distinction between descending and ascending 
pathways of micturition is. difficult to establish in 
animals, and although the ability to record subjective 
bladder sensation in man should have permitted a 
more accurate separation of these two pathways, 
relatively few attempts have been made. 


The efferent pathways 

The vesicomotor pathways have been shown by 
clinical and experimental evidence to lie in the lateral 
columns. Barrington (1933) indicated the periphery 
of the lateral columns dorsolaterally as a site for 
efferent micturition paths. McMichael (1945) reported 
a patient with gross impairment of bladder sensation 
and motor function due to lesions limited to the dorso- 
lateral periphery of the lateral column. Nathan and 
Smith (1951, 1958), and Wang et al. (1956) are among 
many others who support the view that the efferent 
pathways lie in the lateral column. 

Nathan and Smith (1951), however, are alone in 
showing the pathways for both ascending and de- 
scending fibres to lie at the equatorial line of the 
cord. 1f this were so then these fibres would be almost 
invariably injured in standard anterolateral cordo- 
tomies, producing gross and permanent urinary dis- 
order. Although the risk of producing bladder disorders 
by anterolateral cordotomy has been appreciated for 
many years and represents an important and relatively 
frequent complication, White et al. (1950) record only 
29 per cent of patients with urinary retention after 
bilateral upper thoracic cordotomy. French et al. 
(1966) noted a permanent urinarv disorder following 
bilateral high cervical cordotomy in 30 per cent of 
patients who did not have preoperative bladder dis- 
orders, although of those with a previous urinary 
disosder, 92 pef cent had permanent urinary problems. 

Ohe of the difficulties in examining various clinical 
reports is a-tendency for many authors to consider 
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cordotomy at different sites as comparable in regard 
to the situation of vesical fibres. However, the higher 
incidence of urinary disorders following high cervical 
cordotomy compared with thoracic suggests that the 
site cannot be identical at these two levels. 


The afferent pathways 

Talaat (1937) produced electrophysiologica! evidence 
of sensory impulses ascending from the bladder in 
the posterior column. White (1943), on the basis of 
stimulation studies during neurosurgical procedures, 
also considered that the posterior column conveyed 
sensory impulses from the bladder. Kuru (1956), who 
has written extensively on the central pathways of 
micturition, described two afferent tracts: the "pelvic 
sensory vagus’, occupying the paramedian fibres of 
the posterior columns, and the ‘sacrobulbar tract’. 
He also mentions the clinical experience. of mans 
authors as supporting the view that bladder sensation 
is conveyed along the posterior column. Nathan and 
Smith (1951), however, place the ‘centripetal fibres 
anterior to the equatorial line of the cord. 

A close relationship has been demonstrated bei ween 
portions of the reticulospinal pathway concerned 
with respiration (Belmusto et al., 1965) and the cervico- 
thoracic portion of the spinothalamic tract (Hitchcock 
and Leece, 1967). The investigations reported here 
were undertaken to determine whether a similar reja- 
tionship existed between micturition pathways uhi 
mately relayed in sacral fibres and the sacral segments 
of the spinothalamic tract at the first cervical segmen! 
of the human spinal cord. An attempt has been made 
to determine whether motor or sensory elements have 
been injured. 


Materials and methods 
Thirteen patients suffering from intractable pain were 
submitted to high cervical cordotomy. 

Note was taken of any pre- or postoperative distur 
ances of micturition, and cystometry was performed 
both pre- and postoperatively. A water manometer 
connected by a three-way tap to a reservoir and à 
Foley catheter inserted into the bladder were used. 
Prior to cystometry the bladder was emptied and the 
manometer scale adjusted until the zero was ai the 
level of the symphysis pubis. Saline was added in 
50-m] quantities, the pressure being recorded after 
the initial filling pressure had subsided unti the 
patient was unable to tolerate further increases or 
until the bladder emptied around the catheter or over 
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the top of the manometer. During these procedures 
special note was taken of the patient's subjective 
bladder sensation, and the influence of inhibitory 
and of voluntary emptying efforts was recorded. 
The onset of the sensation of bladder fullness was 
recorded as 'first bladder sensation' recognized by 
the patient as normal in quality and site. 


Operation . 

Cord section was made under direct vision under 
general anaesthesia. The line of section was made in 
relation to the line of attachment of the dentate liga- 
ment and emerging anterior roots at the C1 segment. 
The depth of the incision was measured by relation 
to the known length of the cordotomy blade but it 
can only be regarded as approximate within an area 
of +0°-5mm. The incision was regulated by using 
blades of known length and care was taken to ensure 
that the knife was inserted at the correct distance and 
the cut made as far as possible in a circumferential 


fashion. This is a crude method but is somewhat more - 


accurate than the usual percutaneous procedures 
which do not permit direct visualization of the cord 
or the lesion. The depth ànd extent of the cut were 
checked by inserting a blunt-angled probe of known 
length, and particular attention was paid to the rela- 
tion of the ends of the section to the anterior roots 
and dentate ligament. 

Some patients were treated with percutaneous 
cordotomy and, subsequently, after pain recurrences, 
by open cordotomy. The influence of the final opera- 
tion upon bladder function is difficult to interpret 
therefore in view of the earlier lesions. 


Sensory testing 

The level and degree of analgesia were tested daily 
until discharge and thereafter at regular outpatient 
attendances. Particular note was taken of sacral sensa- 
tion and the patient's subjective observations of 
bladder sensation. 


Results 


Unilateral cordotomy 
Seven'patients were treated by unilateral cordotomy. 
One subsequently required cordotomy on the other 
side and is also included in the discussion of the bi- 
latera! section. The patients were divided into two 
groups, one group with section of 4 mm or more in 
depth, and the other with section of 3 mm depth. 


Case 1: Z. C. (Fig. 1), a 58-year-old woman, developed 
increasingly severe pain in the right pelvis and leg due to a 
metastasis from a uterine carcinoma. She had no preoperative 
bladder disorder. A left C1 cordotomy was performed of 4 mm 
depth, extending from the dentate ligament to the emergence 
of the anterior roots. A sensory level was obtained from DI, 
including all the sacral segments. Cystometry revealed an 
initial 1ncrease in bladder tone which returned to the pre- 
operative values within a few days. There was no change in 
bladder sensation, but after the catheter was removed there 
were frequent episodes of urinary incontinence. 


Case 2: N. B., a 39-year-old man, had intractable pain in 
the lower back radiating to the left groin due to erosion of 
the 11th rib by a metastatic tumour from the left kidney The 
rib was removed but pain continued and therefore the patient 
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Fig. 1. Case 1. Cystometry before and after unilateral 
cordotomy with sacral analgesia. 


was re-explored. A retroperitoneal malignant mass was found ° 
A 4-mm circumferential cut was made at the Cl segment on 
the right side from the point of attachment of the dentate liga- 
ment to the anterior root Recordings of urinary bladder 
pressure during the operation showed no change following 
this cut. There was a dense sensory level below C7 and pain 
relief was well sustained until death more than 6 months later. 
Cystometry carried out 2 days after cordotomy showed no 
change and he developed no micturition trouble. 


Case 3: T. A. (Fig. 2) was a 72-year-old man complaining 
of intractable pain 1n the left shoulder and arm due to a Pan- 
coast tumour. A section was made 4 mm in depth extending 
from the dentate attachment to the anterior root on the right 
side. Cystometry carried out a week postoperatively indicated 
reduced bladder tone, although 4 days later there was evi- 
dence that tone had returned to the preoperative state At no 
time did he have any disturbance of micturition. 


Case 4: M. M., a 43-year-old woman with intractable 
pain in a nght below-elbow traumatic amputation, had a 
4 5-mm section at the left C1 segment extending from the 
dentate ligament down to the anterior cervical root. This 
resulted in a dense level of analgesia up to C7 on the right 
side. Pain relief was complete and she had no micturition 
difficulty. Cystometry showed no change. e 

Case 5: F. B., a 65-year-old man, complained of pain m 
the right thigh due to chronic osteomyelitis. Peripheral proce- 
dures had failed to relieve him, and a 3-mm ¥ection starting 
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Fig. 2. Case 3. Cystometry before and after unilateral 
cordotomy with sacral segments analgesia. 
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Fig. 3. Case 8. Cystometry before and after percutaneous 
unilateral and unilateral cordotomy without sacral analgesia. 


at the dentate ligament and ending 3 mm short of the anterior 
root was made at the left CI segment. Postoperatively he had 
no micturition difficulty and cystometry showed no apparent 
change. There was dense analgesia on the right side. 


Case 6: W. S., a 39-year-old man. complained of causalgic 
pain in the right arm following a severe traumatic brachial 
plexus injury. Sympathectomy and rhizotomy failed to relieve 
his pain, and a 3-mm deep section was made circumferentially 
from a point 2 mm lateral to the anterior root and extending 
| mm medial to it. A dense sensory level was obtained from 
D1 to L2 merging with the original analgesia over the para- 
lysed arm up to C5. His pain was relieved and no micturition 
problems resulted. Cystometry could not be performed in 
this patient because it was not possible to catheterize him. 
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Fig. 4. Case 10. Cystometry before and after bilateral 
cordotomy with sacral analgesia. 


Two patients (Cases 7 and 8) were treated by uni- 
lateral percutaneous cordotomy but subsequentis 
required open procedures. Both patients had good 
electrode placements, judged by the reaction during 
needle placement and by subsequent direct observa- 
tion during the open procedure. Unfortunately, owing 
to difficulties with the electrode and lesion maker, the 
lesions were transient. Subsequent open cordotomy 
did not produce lower body analgesia, cvstometric 


. change or micturition disorder in Case 8. In Case 7. 


however, lower body analgesia (with cocevgea! 
sparing) resulted in further increase in bladder tone 
although no micturition difficulty. These 2 cases can 
therefore justifiably be added to the previous 7 
patients and considered collectively as 4 patients 
with open unilateral procedures and sections of 3 mm 
depth. 


Case 7: W. N., a 60-year-old man, had intractable pain in 
the neck and left arm due to carcinoma of the ieft lung invading 


the brachial plexus and thoracic wall. He had a marked ief 
Horner's syndrome and evidence of involvement of the C5 
root. On 28 June, 1968, a right percutaneous cervical cordo- 
tomy was performed which was not successful in producing 
a good level of analgesia, and pain relief was transient. Cysto- 
metry done 2 days postoperatively showed some evidence of 
increased bladder tone but he had no disturbance of micturi- 
uon. A 3-mm deep incision was made at the right C1 segmen., 
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starting 2 mm anterior to the dentate ligament and extending 
anteriorly 1 mm beyond the anterior root. A dense sensory 
level was obtained below C4 on the left side of the body and 
was retained until his death 3 weeks later. Cystometry after 
cordotomy showed a further increase in bladder tone although 
he continued to have trouble-free micturition. 


Case 8: J. B. (Fig. 3), a 38-year-old man, complained of 
severe pain in a right mid-forearm amputation stump. A 
percutaneous left cervical cordotomy was performed and 
resulted in pain relief for a few weeks. The sensory loss (limited 
to thoracic dermatomes) was patchy, however, and faded 
rapidly within a few days. Cystometry 2 days later showed 
some evidence of increased bladder tone. The bladder capacity 
was exceptionally large as this patient had become an alcoholic. 
Forty-one days postoperatively a section of 3-mm depth 
starting 3 mm in front of the dentate ligament and extending 
forwards to the midline of the cord was made at the Cl segment. 
Postoperatively there was dense analgesia from C2 to D9 on 
the right side with relief of pain. There was no evidence of 
bladder disturbance, and cystometry done 4 days later showed 
a record similar to the one obtained preoperatively. 


It is notable that only | of these 8 patients with 
unilateral lesions developed any subjective disorders 
of micturition. In 3 patients, however (Cases 6, 7 and 
8) the lower half of the body was spared because 
fractional sections were performed to relieve upper 
body pain. It is noteworthy that in both Cases 7 and 
8 who had percutaneous procedures there was some 
increase in bladder tone following this procedure. 


Bilateral cordotomy 
Three patients were treated by bilateral cordotomy, 
2 at a single procedure and | having the second 
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Fig. 5. Case 11. Cystometry before and after unilateral 
and bilateral cordotomy with sacral analgesia. 
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operation after a short interval. (This latter patient, 
Case 11, therefore appears in both unilateral and 
bilateral groups.) e 


Case 9: A. C., a 61-year-old woman, suffered tetractable 
pain in both legs due to pelvic carcinoma. She had occasional 
incontinence of urine but otherwise good bladder control., 
A C1 bilateral cordotomy was performed. The cut on the left 
side was 3 mm in depth, starting | mm posterior to the dentate 
attachment and extending forwards 2 mm anterior to it. On 
the right side the cut was made at the same depth and posterior 
limit but extended 3 mm anteriorly. Pain was relieved ang 
there was a dense analgesic level on the right side up to C5 
and on the left side up to D7, with escape of $3,4 segments 
on the left. She developed incontinence of urine postopera- 
tively and cystometry showed increased bladder tone. She 
complained of some pain in the left hip which was explained 
by sacral sparing. 


Case 10: D. McP. (Fig. 4), a 33-year-old man, had severe 
abdominal pain due to advanced abdominal carcinoma. Bi- 
lateral Cl cordotomy was performed to a depth of 3 mm. 
On both sídes the cut started from the dentate ligament 
and extended forwards to {| mm posterior to the anterior 
root on the left side and 2 mm posterior to the anterior 
root on the right. This resulted in dense analgesia below D2 
and complete relief of pain. He developed urinary retention 
postoperatively and cystometry 12 days postoperatively showed 
reduced bladder tone. He required catheterization, but on 
being reassessed 3 months later it was evident that he could 
void, and cystometry 123 days postoperatively showed return 
of bladder tone. The catheter was removed and he was able 
to void. The residual urine was less than 50 ml. 


This particular case demonstrates that bladder tone, 
although greatly reduced by the procedure, can be 
regained after a long period. 


Case Vi: L McC. (Fig. 5), a 62-year-old woman, suffered 
severe pain in the right leg due to a right femoral metastasis 
from a bronchial carcinoma. Intrathecal phenol injection had 
produced transient relief of pain. but was complicated by à 
complete right foot drop and weakness in the right quadriceps 
muscle, together with loss of both ankle jerks and that of the 
right knee joint. A left Cl cordotomy was performed, being 
3 mm deep, starting from the dentate ligament and extending 
to the anterior root. She had a dense level of analgesia up to 
D6 and hypalgesia between D6 and DI without bladder dis- 
turbance. Later she complained of pain in the left side. Seven 
days postoperatively a right CI cordotomy was performed. 
The cut was 3 mm deep, extending from the dentate ligament » 
to the anterior root. Following this operation she developed 
urinary retention and required catheterization. Subsequently 
she was unable to manage without a catheter until her death 
2 months later. Up to her death she remained free from pain 
with a good level of analgesia up to D6 on the right side and 
D3 on the left. 


This particular case demonstrates that an interval 
between operations does not reduce the risk of bladder 
dysfunction. 


Percutaneous bilateral cordotomy 

Two patients were treated by percutaneous bilateral 
cordotomy and were subsequently treated by open 
procedures after pain recurrence. Although in each 
case the open procedures were done at intervals 
because of the successful analgesia produced bv the 
percutaneous procedure, they can rightly be con- 
sidered as bilateral cordotomies since they were 
accompanied by appropriate analgesic changes. 

Case 12: R. K. (Fig. 6), a 64-year-old magn, complained of " 
intractable perineal pain following an abdominoperineal*resec- 
tion for rectal carcinoma. Bilateral percutaneous cordótomy 
produced a good sensory loss obtained up.40 the cervical 


* 


* 
* 


dermatomes, although in a few days it became patchy and the 
pain returned. Cystometry 2 days later showed evidence of 
increased bladder tone (Fig. 6a). Seven days postoperatively a 
bilaterak Cl cordotomy was performed. The cut was made 
3mm deep, extending from the dentate ligament on both 
sides fo wards for 5 mm on the left and 4 mm on the right. 
This produced a good sensory level below D4 but with escape 
"of SS segment on the left side. Cystometry on the next day 
showed evidence of reduced bladder tone (Fig. 65) and he 
developed urinary retention. Because the pain continued a 
repeat cordotomy was done to remove the escape of the left 
SS segment. This section was 3mm deep, starting | mm 
posterior to the dentate ligament and extending forwards for 
2mm. lt produced complete dense sacral analgesia despite 
which the patient continued to complain of pain. Cystometry 
on 18 May, 1968, indicated increased bladder tone, although 
the protedure was rendered difficult by intractable coughing 
which may have produced the rises in pressure. Prior to the 
first cordotomy the patient had slight difficulty in initiating 
the urinary stream. 


Again, it is interesting to note that the percutaneous 
procedure produced an increase of bladder tone whilst 
the open procedure produced a reduction. 


Case 13: B. S., a 60-year-old woman, complained of bi- 
lateral scíatica and back pain associated with metastasis in 
the lumbar vertebra from a primary kidney neoplasm. Intra- 
thecal hypertonic saline relieved the pain for 3 months when 
it recurred as badly as before. A bilateral percutaneous cordo- 
tomy was performed, producing analgesia on both sides up 
to and including the face. Cystometry showed evidence of 
reduced bladder tone although she had no micturition diffi- 
culties. After initial relief of pain the analgesia disappeared 
from the left lumbosacral region and the pain returned. Seven 
days later a 3-mm deep section was made at the Cl segment, 
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starting | mm posterior to the dentate ligament and extending 
2 mm anterior to it. This produced dense analgesia im the 
lumbosacral dermatomes. She had no disorder of micturition 
although cystometry showed increased bladder tone, Pain was 
completely relieved, but 2 months later there was 3 oe 
descent of the sensory level. This extended on the right up u 
C4 and on the left up to DS with escape of the sacral segments 
of the left leg. An open left Cl cordotomy was performed. 
The section was 3 mm deep, starting | mm posterior io the 
dentate ligament and extending 2 mm anterior to ai. This 
produced dense analgesia below D4 on the right siie of the 
body. Postoperatively the patient complained of occasional 
precipitancy of urine. 






Bladder sensation 

The correlation between bladder sensation and the 
extent of analgesia was explored by noting the patients: 
subjective sensation of bladder function and by ques- 
tioning during pre- and postoperative cystometry. 
There was no apparent change in bladder sensation 
in any of the cases submitted to the unilateral cordo- 
tomy and certainly no suggestion of hemi-anaesthesia. 
If any bladder sensation other than pain does pass in 
the spinothalamic pathways it would not appear to 
be localized to the ipsilateral or contralateral bladder 
wall. 

In unilateral procedures, however, it is justifiabie 
to assume that some sensation may ascend bilaterally 
and that unilateral section may be insufficient to 
prevent the subject recognizing various degrees of 
bladder filling. No patient noticed loss of sensation 
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to cold (saline at room temperature) on either side 
of the bladder. 

Bilateral cordotomies associated with bilateral lower 
body analgesia provided a better test of the impor- 
tance of the spinothalamic pathways in bladder sensa- 
tion. In only one case was there any change. 


Discussion 

These studies demonstrate that unilateral section of 
the anterolateral quadrant of the cord at the CI level 
produces no appreciable change in micturition (1 in 
10 patients). 

In 9 out of 13 patients the depth of the section did 
not exceed 3 mm. This might be considered a relatively 
superficial section as the usual section recommended 
is 5 mm at the cervical level (French et al., 1966) and 
4-5 mm at the thoracic levels (Taren and Kahn, 1966). 
The absence of even mild bladder complication is 
interesting in unilateral cases with dense analgesia 
produced in the sacral segments. This suggests that 
providing preoperative micturition is normal and 
there is no bladder involvement, the intact contra- 
lateral micturition pathway has sufficient bilateral 
distribution to enable the bladder to function normally. 
That there is some effect, however, is demonstrated by 
cystometrograms which show somewhat greater in- 
stability of the bladder postoperatively. Nathan and 
Smith (1958) and Ruch (1960) have made similar 
Observations of the increased irritability of the bladder 
following cordotomy. In Case 1, however, cystography 
demonstrated increased tone in the bladder wall on 
the side of the section, and it is conceivable that in 
patients with unilateral bladder wall involvement (as 
with Case 1) section of the contralateral tract by para- 
lysing the intact bladder wall may exacerbate mild 
urinary difficulties. Indeed, this is the common experi- 
ence although we have no example to illustrate it in 
the present series. 

Bilateral cordotomies producing sacral analgesia 
give rise to micturition disorders. This suggests that 
micturition pathways lie (at least as far as the efferent 
outflow is concerned) in the equatorial region, as 
Nathan and Smith (1951) suggested. This area would 
correspond to up to 2 mm anterior to the dentate 
attachment itself, extending perhaps 1 mm posteriorly. 

In the unilateral cordotomies the depth of the sec- 
tion varied between 3 and 5 mm and this appeared 
to have no significant. effect, suggesting that the 
primary micturition pathway, or at least the func- 
tionally important part, lies within 3 mm of the cord 
periphery. No attempt has been made to determine 
the depth of the sacral spinothalamic fibres which 
may be intimately mixed with micturition fibres up 
to 3mm or perhaps lie more superficially. 

Kuru et al. (1960) mentioned the ventral situation 
of the inhibitory fibres, although both facilitatory 
and inhibitory fibres appear to overlap at the thoracic 
level. In the cervical region, therefore, it is possible 
that one particular pathway has been interfered with. 
It is interesting that in cases of percutaneous cordo- 
tomy the electrode track is deep, as determined by 
stimulation responses. One would suppose, therefore, 
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that the lesion is deep and might interrupt either a 
facilitatory or an inhibitory pathway. * 

Kuru (1963) has stated that the visceral efferents 
involved in reflex micturition are contained' within 
the reticulospinal tract. The lateral reticufospinal 
tract facilitates vesical contraction and the ventral 
reticulospinal tract inhibits it, He has also suggested 
that the medial reticulospinal tract sends tonic im; 
pulses to the external urethral sphincter. The vesico- 
motor fibres of the lateral and ventral reticulospinal 
tracts appear to lie in the periphery of the cord, largely 
in the dorsolateral region in the lumbar zone and 
more anterior and deeper at higher levels. Kerr and 
Alexander (1964), after very detailed and complete 
studies in the cat and the monkey, came to similar 
conclusions. The vesicomotor zone (facilitatory) was 
concentrated in an area posterior to the dentate 
insertion but extending anterior to the dentate to a 
small degree in the thoracic region, and more appre- 
ciably anteriorly in the cervical region. The works of 
Kuru (1963) and Kerr and Alexander (1964), with 
our own experience, lead us to suggest that the 
vesicomotor pathway lies within 3mm of the cord 
surface in the region of the dentate ligament, possibly 
quite superficially, and presumably in man also being 
reticulospinal. Since bilateral section of this region 
would remove excitatory impulses to the bladder wall 
there would be reduction in bladder tone, resulting in 
urinary retention. Our own experience tends to con- 
firm this, with the exception of Case 11, where the 
high cystometric pressure recorded, despite urinary 
retention, may be attributable to intractable coughing. 

From our observations it would appear that uni- 
lateral spinothalamic tractotomy has no effect on 
bladder sensation. Of the bilateral spinothalamic 
tractotomies, which were all at 3mm depth, no 
apparent change was produced despite complete 
sacral analgesia. This suggests that visceral sensory 
pathways from the bladder must be either deep to 
this level or at another site, probably in the posterior 
columns. This part of the investigation is incomplete 
and only gross impressions can be recorded. 

This investigation, admittedly crude, supports the 
thesis that visceral functions such as respiration and 
micturition are associated with appropriate somatic 
innervation (Hitchcock and Leece, 1967). The rostral 
extent of this relationship has yet to be established, 
but the organization of visceral systems into a somato- 
topic arrangement at cord level is of considerable 
theoretical and practical importance. With the possi- 
bility of performing accurate stereotaxic lesions within 
the cord it is possible by electrophysiological methods 
to record cord activity (Hitchcock, 1969) and to per- 
form more sophisticated studies to reveal the relation- 
ship of these important pathways. Their identification 
may permit the making of lesions which produce only 
analgesia without the accompanying undesirable 
visceral disorders. 

In view of the close relationship between these 
visceral and somatic pathways it seems obvious that 
fractional sections should be more comifionly attemp- 
ted. With open procedures there has been considerable 


reluctance on the part of most workers to make such 
attempts unless the pain is due to a malignant cause. 
Lately, exponents of the percutaneous procedure have 
pointed ,out the facility with which fractional lesions 
may be made, although the value and long-lasting 
analgesic effect of such limited sections have yet to 
be established. Certainly it appears correct to avoid 
ah important visceral pathway such as micturition 
whenever possible, and for patients complaining of 
upper body pain it is the authors' contention that this 
should always be attempted. In cases of lower body 
pain where dense sacral analgesia is required it seems 
that unilateral section will produce no obvious effect, 
but bilateral cordotomies sectioning the sacral seg- 
ments will inevitably result in gross bladder dysfunc- 
tion unless future work can reveal some anatomical 
dissociation between the somatic and visceral sacral 
pathways. 
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Renal hydatid disease* 


N. I. RAMUS AND J. P. MITCHELL? 


SUMMARY 

Despite the well-recognized danger of scolices seeding 
into the peritoneal cavity or even into the wouad as a 
result of spill occurring during operative removal of a 
hydatid cyst, the mucosal lining of the bronchial tree 
appears to resist these scolices which are frequently 
coughed up when a hydatid of the lung ruptures. Simi- 
larly, scolices were seen in large numbers in the urine 
of a patient whose renal hydatid had ruptured into three 
calices, and yet there is no evidence of seeding on the 
urothelium within 15 montas of follow-up. 





mention that infestation of the genito-urinary tract 
may be primary or secondary, and that for all 
practical purposes all non-renal involverrent in this 
tract is secondary (Kirkland, 1966), usual v resultant 
upon direct spread from hepatic, splenic or retro- 
peritoneal cysts, or from intra-abdominal rupture of 
a cyst with seeding of daughter cysts. 


Case report 
N. C.. a 42-vear-old 
Yorkshire but 


nurse, Was born in 
Axbridge, Somerset. On 


unmarried district 
lives and works in 





b 


Fig. 1. Excretion urogram showing a normal right kidney but a grossly distorted caliceal pattern of the left kidney. 


a, Anteroposterior view. 5b, Ob ique view. 


IN Great Britain hydatid cyst is probably the least 
often encountered of all renal cysts. Recent figures 
published by the Public Health Laboratory Service 
(Communicable Disease Report, 1972) indicate that 
in a total of 77 cases of hydatid disease reported since 
1966, renal involvement occurred only once. It is 
appreciated, however, despite the fact that hydatid is 
a communicable disease and therefore should be re- 
ported, a large percentage goes unreported, as sug- 
gested by the figures from Roy et al. (1970) of 90 new 
cases annually in the United Kingdom. These latter 
hgures also suggest that the incidence of renal involve- 
ment—1-2 per cent in this country according to the 
Communicable Disease Report (1972)—might well be 
higher and thence in accordance with the Australian 
Hydatid Registry figure of 2-3 per cent and the 7 per 
cent incidence of Talib (1972) in his personal series. 
The epidemiology and pathogenesis of this disease 
have been well documented, but it is relevant to 
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November, 1972, she was admitted from aer general 
practitioner to. Weston-super-Mare Hospital. Her complaints 
at this time consisted of a left hy pochondrial swelling noticed 
only | week previously and of night sweats for the past 3 
weeks, 

In her past history it was noted that in November, 1958, she 
had had an attack of left ureteric colic followed by a similar 
attack on the same side in November, 1959, Following these 
attacks excretion. urography and retrograde 
pvelography had been normal. 

Examination confirmed the left hvpochondrial swelling, with 
investigation revealing a weakly positive Brucella antigen; this 
was later found to be negative. An eosinophilia wes noted on 
the blood count and her urine showed a sterile pyuria. The 
chest X-ray was clear, but excretion urography revealed an 
enlarged left kidney with gross distortion of the 
pattern (Fig. 1); the right kidney was normal. 


cystoscopy, 


caliceal 





* Paper presented at the Royal Society of Medicine Section 
of Urology meeting in London on 25 Januagy. 1974. 

t United Bristol Hospitals. ° 
Address for communications: J. P. Mitchell, Consultant 
Urologist, Bristol Roval Infirmary, Bristol BS2.8HW. 


Fig. 2. Left renal cyst puncture showing the extent of the 
cyst which has a crenated wall and filling defects with a 
curvilinear outline within the cyst. (The crenated appearance 
is presumably due to contrast medium on both sides of the 
collapsed cyst lining, following discharge of some of its 
contents via the caliceal communications.) 


An ultrasound scan of the kidneys showed a pattern on the 
left which was consistent with multiple renal cysts, while that 
on the right side was suggestive of a solitary central cyst. A 
renal scintiscan showed rapid initial images with à dominant 
right kidney and islands of activity in the left kidney at the 
upper and lower poles but with defects in the remainder of the 
kidney. Subsequent images confirmed this, although a possible 
defect in the upper half of the right side was indicated. 

Abdominal examination at this time noted that the left renal 
mass was much smaller and was in fact difficult to palpate. A 
left renal cyst puncture was performed and Echinococcus was 
isolated from the fluid obtained on aspiration. Contrast medium 
was injected into the cyst and its extent demonstrated. Filling 
defects with a curvilinear outline were noted within the mother 
cyst and the outer wall of the cyst was noted to be crenated in 
character (Fig. 2). 

An ultrasound liver scan showed some left lobe enlargement 
but no evidence of hydatid involvement. 

The patient had no history of particular contact with dogs 
other than her own poodle which was tested for Echinococcus 
and proved negative, but as a result of her occupation she 
occasionally came into contact with farm dogs. She had spent 
no more than 2 weeks at any time in her life in areas where 
hydatid was endemic. 

A Casoni test was positive, as were hydatid complement 
fixation tests —initially at | in 16 and later | tn 32-64. Scolices 
were isolated from the urine (Fig. 3). 

At operation (1 December) a large cyst was found (11 = 7 em) 
which was adherent to the perinephric fat and also to the renal 

vascular pedicle. In view of the ultrasonic findings in the 
"opposite kidney gvhich were suspicious of another hydatid 


cyst, A was decided to proceed with conservative surgery if 


possible. The risk of scolices implanting in the ureter and lower 
urinary tract seemed justifiable, bearing in mind the occasions 
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Fig. 3. Degenerate scolices in the urine. 





Fig. 4. Cyst contents removed via a thistle funnel at 
operation. The pearly white appearance is characteristic of 
hydatid cyst wall. 


when a pulmonary hydatid ruptures into the bronchi, causing 
the patient to cough up scolices which rarely seem to implant 
elsewhere in the bronchial tree, and also that scolices had 
already been isolated from the urine. 

The cyst was therefore dissected as far as possible. It had 
obviously partially collapsed, as the wall was flaccid. Thi 
picked up with stay sutures and opened. As the contents were 
not under tension there was no spillage, and a thistle funne 
attached to a sucker tube was applied over the opening. Brood 
capsules (Fig. 4) were then aspirated into the thistle funnel an 
transferred to a receiver containing a 2 per cent formali 
solution. Unfortunately, although a large stem to the thisth 
funnel was used. it was still not large enough for the brow 
capsules to pass up the sucker, and on reflection we wou 
recommend a tube of at least 2cm diameter leading to 
reservoir trap to which an ordinary sucker tube can be attached 
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a 
Fig. 5. Cyst dissection in progress following removal of cyst contents. 


The plane of cleavage between the pericyst, or adventitia. and 
the ectocyst, or external laminated membrane, was used to 
dissect the hydatid from the renal substance (Fie. 5), but as the 
hilum of the kidney was approached it became clear that the 
hydatid had eroded into at least three of the calices and was 
very firmly adherent to the renal vein. As it was still felt 
advisable to proceed with conservative surgery, an atraumatic 
clamp was applied to the renal pedicle in order to complete the 
dissection. 

The ectocyst was removed in toto, with the exceotion of a 
small rim around the areas of erosion into the calices and these 
three areas were removed with diathermy. The remaining 
portion of the kidney was then reconstructed, having closed off 
the calices and repaired the renal vein. 

The patient's postoperative course was uneventful and she 
was discharged from hospital after 10 days. Although at 
I5 months it is too early to be certain that no recurrence will 
develop a recent ultrasonic scan has shown no othe- cvsts. 


Discussion 

Renal hydatid cysts are usually spherical and at 
presentation they are about 10 cm or more in diameter 
(Zmerli et al., 1969). The cyst reported here was 
evidently considerably larger than 10 cm as even in a 
collapsed state its longitudinal measurement was | lcm. 

The cyst may grow rapidly, compressing and 
destroying the kidney, or its development may be 
insidious with minimal clinical symptoms, causing 
eventual gross distortion of the kidney and ultimate 
loss of renal function (Kirkland, 1966). 

The commonest presenting symptoms in order of 
frequency (Zmerli et al.. 1969) are (a) loin swelling, 
(b) renal pain, (c) haematuria and (d) presence of 
hydatid material (“grape skins’) in the urine. 

Although calcification has been reported in a 
hydatid, this seems to be uncommon, ard a straight 
X-ray of this patient showed no calcification. An 
excretion urogram and retrograde pye ography 
reveal much more information. Features including 
the ‘sign of the cup’ or ‘crescent’, the ‘sign of the 
bunch of grapes’ and the ‘sign of the claw’ have all 
been reported as significant (Surraco, 1939) but none 
is diagnostic. Nephrotomography and selective renal 
arteriography may also be of value (Hanash, 1972), as 
may the more recently available scintiscanning and 
ultrasound. 

In retrospect, after this latter procedure, we should 
have appreciated. that. the. echoes within the cvst 
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indicated a multilocular structure. Despite this, there 
was nothing in either the history, the presentation or 
the investigations to suggest hydatid disease until the 
renal puncture was carried out under radiological 
control. As already stated, this aetiology for cysts 
within the kidney substance is so rare and the risk of 
implanting scolices as a result of the cyst puncture 
would seem remote enough to make this part of the 
investigation justified. Furthermore, the cyst puncture 
was immediately diagnostic. It would perhaps have 
been wise to instil 2 per cent formalin into the cyst 
after aspiration, although this in turn could have 
damaged the transitional epithelium of the ureter and 
possibly even the bladder as a result of the free com- 
munication between the urinary tract and the cyst 
where it had eroded three of the calices. 

Diagnostic needle puncture of the cyst with direct 
injection of contrast medium may provide extremely 
accurate diagnosis by graphically demonstrating the 
presence of daughter cysts (Hanash, 1972), and also 
valuable information by inspection and analvsis of the 
fluid aspirated. Such a procedure is said to carry a» 
definite risk. of inducing an anaphylactic response, ' 
presumably by spillage of cyst contents (Jakubowski 
and Barnard, 1971), but despite this, in British 
urological practice, where renal hydatid involvement 
is a rarity, cyst puncture for diagnostic purposes, 
although contra-indicated for hydatid disease (Jeans 
et al., 1972), would seem justifiable. This is particu- 
larly true for the surgeon, who, with a diagnosis of 
hydatid, being forewarned is forearmed. 

In suspected cases the Casoni intradermal test gives 
75 per cent positive reactions, but the complement 
fixation and haemaglutination tests are of more 
diagnostic and prognostic value (Bradstreet, 1969). 
The complement fixation test supported the diagnosis 
of hydatid disease in 63 of 65 patients in whom the 
test was used tn the recently published results from 
the Public Health Laboratory Service (Communicable 
Disease Report, 1972). 

The treatment of choice is surgery. As yet there is no, 
drug which when given systemically* is scolicidal or 
will hinder cyst development. We have subsequently 
discovered that scolicides for local use-have recently 


been- under investigation (Meymerian et al., 1963), the 
results indicating that particularly hydrogen peroxide 
as a © E per cent solution and a 0-005 per cent solution 
of cetrimide satisfy the requirements for a non-toxic 
rapidly acting scolicide. Formalin came seventh in 
merit in this particular investigation. 

Ideally surgery should preserve all functioning renal 
tissue, and after full investigation it is usually possible 
to forecast the degree of conservatism that is both 
feasible and necessary. It is essential that all parasitic 
elements are eradicated and spillage (particularly into 
the peritoneum) prevented if possible. Adhering to 
these principles the following courses are usually open 
to the surgeon (Kirkland, 1966): (a) removal of the 
cyst alone; (5) partial nephrectomy; (c) partial aspira- 
tion of cyst contents, injection of a scolicidal agent, 
followed by parasite removal (Pytel, 1959; Saidi and 
Nazarian, 1971); (d) marsupialization (as a last resort) 
and (e) nephrectomy (the majority of cases). 

In the present case the X-ray findings indicated a 
multilocular cyst with caliceal communication. This 
communication with the caliceal system was con- 
firmed by the presence of scolices in the urine and 
later at operation. Isolation of Echinococcus from the 
cyst fluid, eosinophilia, a positive complement 
fixation test and a positive Casoni test confirmed the 
diagnosis of hydatid disease. At operation a con- 
servative measure was feasible and the cyst alone was 
removed and the remaining renal substance recon- 
structed. An intravenous pyelogram performed 3 
months after the operation showed good function in 
the left kidney, with only the operative reconstruction 
producing some distortion of the caliceal pattern. An 
ultrasound scan at 3 months was similarly normal. 


Conclusion 
Kirkland (1966) summarized the surgical approach to 
renal hydatid disease by saying that this should be 
‘early, conservative, and complete, but above all 
adaptive’; the present case is an example of such an 
approach. 

Hydatid disease occurs throughout the world, and 
some evidence of it can be found in nearly every 
country (Roy et al, 1970). The highest incidence of 
infection in Great Britain is in Greater London and 
appears to be directly related to the high immigrant 
population in this area, the annual rate per million 
population being 3:6 (Bradstreet, 1969). The highest 
rate of infection, however, is probably in Wales, 
where 23 per cent of farm dogs tested in Central Wales 
were infected with Echinococcus granulosus (Cook, 
1964). 

It is of interest to note that no recurrence has been 
found in the present case after 15 months' follow-up, 
and that no seedlings have been found in the ureter 
or lower urinary tract despite the fact that there were 
three communications between the endocyst and the 
caliceal system of the kidney. This is comparable to 
the situation. in the lung, where scolices may be 
coughed up amd yet secondary seedlings are rarely 
seen in the bronchial tree. These facts are worthy 
of note and suggest that scolices require specific 
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circumstances under which they can establish à 
hydatid cyst, the commonest circumstances being 
spread via the vascular tree and spillage into the 
peritoneal cavity. 

it may well be that in the future, with our increasing 
immigrant and canine populations, we will be seeing 
more cases attributable to Taenia echinococcus. 
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An evaluation of kidney preservation techniques* 
GERARD A. McLOUGHLIN, ROBERT A. SELLS AND IRENE TYRRELL} 


SUMMARY 

Experimental evidence is presented showing that pro- 
gressive renal ischaemic damage results in an increase 
in intracellular water with eventual production of the 
‘no reflow’ phenomenon. Preservation techniques have 
been compared in their ability to resist intracellular 
water gain. A colloidal perfusate with low lipid content 
and a potassium concentration of greater than 15 mEq/ 1 
was the most effective preservation medium tested. 


THE criterion used for experimental evaluation of 
renal preservation technique is the ability of the pre- 
served autotransplanted organ to sustain life in the 
experimental animal following contralateral nephrec- 
tomy. As considerable renal damage may be present 
with apparently normal renal function (Rosenbaum 
et al., 1967) a comparative evaluation of perfusate 
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Fig. 1. Comparison of perfusate composition. 
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efficiency using this model is difficult. This is borne 
out by the identical experimental success rate claimed 
for 24-hour renal preservation by three of the most 
popular renal preservation techniques, i.e. Collins C, 
infusion and ice storage (Collins et al.. 1969), or 
continuous perfusion with either oxygenated cryo- 
precipitated plasma (Belzer et al., 1967), or purified 
protein fraction (PPF) (Johnson et al., 1972a), despite 
markedly different perfusate composition (Fig. 1). 
Since normal cell function depends upon the main- 
tenance of an ideal surface to volume ratio (Leaf. 
1970) the effect of perfusing fluids on cell volume 
homeostasis during preservation will determine 
perfusate efficacy. The aims of this study were to 
determine whether measurable changes in renal 
cortical intracellular water first correlate with subse- 
quent renal function in experimentally damaged 
kidneys, and secondly could they be used as a method 
of identifying within perfusates the cell-volume- 
Stabilizing ingredients. 


Materials and methods 


Intracellular water estimation 

A renal cortical biopsy of approximately 200 mg was 
taken, gently blotted and divided into two. One 
piece was weighed wet and weighed again after drying 
for 24 hours in an oven at 106 C: the total tissue 
water was then derived. The remaining piece of cortical 
tissue was used for estimation of the extracellular 
(inulin) fluid space according to the method of Flear 
et al. (1960). The intracellular water was calculated 
by the difference between the total tissue water and 
the extracellular (inulin) space, divided by the tissue 
dry weight and expressed in kg/kg dry solids of 
renal cortical tissue. 


Experimental groups : 
Series 1: To determine the relationship between renal 
intracellular water and postischaemic function. 

a. Adult rats (240-360 g) were anaesthetized with 
ether and given heparin 500 units/kg body weight 
intravenously. Both kidneys were then mobilized 
using a ‘no touch’ technique and 0:1 ml of | per cent 
procaine hydrochloride was injected around the renal 
vessels. Aortic blood pressure was monitored at the 
level of the renal arteries through a cannula inserted 
through the femoral artery and recorded using a 
blood pressure transducer and Devices M19 recorder. 
Clamps were applied to both renal pedicles after 30 
minutes of stable normotension and were left in place 
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for periods of 30, 60 or 120 minutes. One kidney 
was then removed and used for intracellular water 
determination, and the contralateral renal pedicle 
was unglamped and the animals survival time was 
observed. 

b. Adult Labrador dogs (18-23 kg) were anaes- 
thetized with 15 mg/kg intravenous Nembutal and 
then intubated and maintained on nitrous oxide and 
oxygen. The external jugular vein was cannulated 
and | litre of Ringer lactate solution infused. Through 
a midline incision both kidneys were fully mobilized 
without using any special non-manipulative technique 
and two groups of experiments were performed. 

i. Renal cortical biopsies were taken prior to inter- 
ference with the renal blood supply and used for 
estimation of the canine renal cortical fluid compart- 
ments in vivo. 

u. After ligation of the renal artery and vein, the 
artery was cannulated and the kidney flushed using 
a modified Gelin technique (Sells and Penna, 1970). 
The kidney was preserved using continuous Travenol- 
Viacel perfusion at 4 °C for 36 hours with oxygenated 
cryoprecipitated plasma and then biopsied and the 
renal cortical intracellular water content estimated. 
The kidney was then autotransplanted into the contra- 
lateral iliac fossa and immediate contralateral 
nephrectomy performed. Comparison of the renal 
cortical intracellular water content of the life-support- 
ing and non-functioning kidneys was made. 


Series 2: To determine the efficacy of different perfu- 
sates in maintaining cell volume homeostasis. 

Dogs were anaesthetized as in 15 and both renal 
pedicles dissected. Following division of the renal 
vessels the kidneys were left in the peritoneal cavity 
for 30 minutes. The renal artery was then cannulated 
and the kidney preserved by one of the following 
techniques: 

i. Ice storage: The kidney was flushed with 200 ml 
of Collins C, solution by gravity from a height of 
100 cm and stored at 4°C in a sterile plastic bag 
containing 100 ml of C, solution. 

ii. Perfusion: The kidney was flushed by a modi- 
fied Gelin technique and then preserved by constant 
Travenol-Viacel perfusion at 4 'C using oxygenated 
perfusate of one of the following types: either cryo- 
precipitated plasma or PPF, with or without recom- 
mended additives (Belzer et al., 1967; Johnson et al., 
1972a), or purified protein fraction to which only 
15 mEg/l of potassium bicarbonate had been added. 
Cortical biopsies were taken during the subsequent 
36 hours of preservation and the intracellular water 
content was estimated. 


Results 
Series | 

a. Al the rats in which the renal pedicles had been 
clamped for 30 minutes survived, as did 6 out of 10 
of the rats whose renal pedicles were clamped for 60 
minutes. When the renal pedicies had been clamped 
for 120 minutes, 5 out of 5 rats died within 6 days in 
uraemia, and the kidney at post-mortem had the 
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Table I: RAT RENAL INTRACELLULAR WATER 
FOLLOWING PEDICLE CLAMPING 


Survivors. Rats dying in uraemi 


No. of rats io 9 
Mean intracellular water* 3-335 4:183 
S.e. (07 Oii 


* kg/kg dry solids. 
d.f. = 17, z= 636862, PO DOL 


Table H: NORMAL FLUID COMPARTMENTS IN THE 
CANINE KIDNEY (7 = 15) 








Total Extracellular 
tissue (inulin) fluid. Intracellular Intracellular 
water* space* water* watert 
Mean 0-769 0-270 0-502 zI69 
$.e. 0-02 0-03 (0-06 0203 
* keke wet weight. 
t kg/kg dry weight. 


Table HE: CANINE RENAL CORTICAL 
INTRACELLULAR WATER AFTER 36 HOURS’ 
CONTINUOUS CRYOPRECIPITATED PLASMA 
PERFUSION 


Functioning Non-functióomng 


kidneys kidneys 
No. of dogs he F 
Main intracellular water” 3-482 4:210 
s.e. 0-08 O6 


* kg/kg dry solids. 
d.f. = 22, 7 = 6:688985, P.-0:001. 


histological appearance of renal ischaemia with faved 
reflow (Sheehan and Davis, 1959). The mean rena! 
cortical intracellular water content of the survivors 
was significantly less than that of those dying in 
uraemia (Table 1). 

b. The values obtained in vivo for normal canine 
renal cortical compartments is given in Table If. The 
mean renal cortical intracellular water of functioning 


AM 


kidneys following 36 hours’ continuous cryoprecipi- 


tated plasma perfusion was significantly. jess than 
that of non-functioning kidneys (Tabie IH). 

Series 2 

The mean values for canine renal cortical intra- 


cellular water during 36 hours’ preservation using 
different preservation methods (Table IF) were come 
pared (Table V). No significant diflerence between 


the mean cortical intracellular water conient was 
found for preservation times of up to [2 hours 


between kidneys preserved by either Collins ©, 
infusion and ice storage or continuous crvoprecipi- 
tated plasma perfusion. Preservation for longer dura- 
tion resulted in a significantly greater increase in cel 
swelling with Collins technique. 

PPF perfusion was significantly more successiu 
in arresting cell swelling than either Collins ice 
storage or cryoprecipitated plasma perfusion. Phe 
addition of recommended additives to either crvo- 
precipitated plasma (Belzer et al, 1967) or purified 
protein (Johnson et al., 1972a)-—-to give PPF, compost- 
tion—made no significant difference to their respec- 
tive cell-volume-stabilizing properties. Perfusion with 
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Table IV: CANINE RENAL CORTICAL INTRACELLULAR WATER USING DIFFERENT 


PRESERVATION METHODS 
Mean intracellular 
water 


Preservation method (kg/kg dry solids) 





Infusion with: 


L Collins C, and ice storage Mean 

s.€. 
Gelin infusion then continuous perfusion with: 

2. Cryoprecipitated plasma Mean 
$.€. 

3. Crvoprecipitated plasma Mean 
with additives S.C. 

4. PPF Mean 
Se 

5. PPF, Mean 

6. PPF, Mean 
$.e. 

7. PPF with K* 15 mEq/. Mean 
se: 








Preservation time (hr) r 

6 12 24 30 ə 16 
2:523 i018 3-623 3-784 4-018 
0-01 0-01 0-03 0-02 0-02 
wart 3-001 3382 3-606 A615 
0-01 0-02 0:03 0:03 0-02 
2:48] 3021 3-387 3-398 3693 
0-03 0-03 0-03 0-02 0-03 
2149 3:412 2-706 3-028 3-068 
0-03 0-02 0-02 0-04 0-02 
27120 2353 2-6872 3025 . 303 
0-07 0:03 0-04 (02 0-02 
2:055 23:102 2:192 2-447 2-788 
0-01 0-03 0-02 2-08 0:03 
2-050 2:134 292 I6 0-532 2:699 
0-02 0-05 0-01 0-06 0-06 
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Table V: COMPARISON OF MEAN INTRACELLULAR 
WATER OF CANINE KIDNEYS DURING 
PRESERVATION USING DIFFERENT PRESERVATION 
METHODS* 


Comparison of 


: Preservation time (hr 
preservation c e (hri 








methods? 6 12 24 30 36 
| and 2 NS NS «04001. 0:001. 0:001 
2 and 3 NS NS NS NS NS 
3 and 4 <OOOb 0-001. < 0-001 «0-001 0-001 
4 and § NS NS NS NS NS 
5 and 6 «0001. 0-001 © O00 -0-001 «0:001 
6 and 7 NS NS NS NS NS 








* Student's r-test for unpaired data. NS P (085, 
t See Table IV. 


PPF, solution (which differs from PPF, only in that 
it contains 15 mEq/l of potassium compared with 
4.5 mEq/l) was associated with significantly less 
increase in intracellular water throughout all periods 
of preservation. When 15 mEq/l of potassium bicar- 
bonate alone were added to PPF no significant differ- 
ence was found in the mean renal cortical intracellular 
water content between PPF, and the PPF potassium 
only solution. 


Discussion 

Failure of cell volume regulation in the pathogenesis 
of the ‘no reflow’ phenomenon in renal ischaemia 
has been established histologically (Summers and 
Jamison, 1971; Flores et aL, 1972a, b). Histological 
methods of demonstrating cell swelling are, however, 
open to criticism (Leaf, 1970). Contrary to the findings 
of others (Robinson, 1950; Whittam, 1956; Whittem- 
bury, 1965) who employed incubated renal cortical 
slices, we have found significant changes in the inulin 
space during both renal ischaemia and preservation, 
and have confirmed the critical importance of fluid 
space shifts during these procedures. 

The animal model used for perfusate evaluation 
has been too crude for valid comparisons of perfusate 
efficacy to be made, and has been responsible for the 
conflicting reports of the efficacy of the Collins tech- 
nique (Frost et al., 1970; Liu et al., 1970; Smellie et al., 
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1970; Scott et al., 1971; Sinha et al., 1971; Kreis et al.. 
1972). Johnson et al. (1972b) by introducing metered 
warm ischaemia into their experimental protocol 
demonstrated the superiority of continuous colloid 
perfusion over Collins ice storage in preserving kidneys 
damaged by 30 minutes’ warm ischaemia. While our 
results demonstrate the inability of Collins ice storage 
to arrest cell swelling following 30 minutes’ warm 
ischaemia, continuous perfusion with cryoprecipitated 
plasma confers no added advantage in maintaining 
cell volume if preservation is for less than 12 hours. 
The superiority of PPF solutions over cryoprecipitated 
plasma may be due to the absence of unstable lipids 
or, as has been suggested (Horsburgh, 1973), the differ- 
ence in free fatty acid content, the main utilizable 
substrate (Huang et al., 1971). The addition of hydro- 
cortisone (Lotke, 1966), magnesium (Suomalainen, 
1938) and insulin during hypothermic preservation 
made no significant difference to perfusate efficiency. 
Only the addition of 15 mEq/l of potassium to PPF 
further enhanced its cell-volume-stabilizing properties. 

In conclusion, our findings confirm the vital impor- 
tance of cell volume homeostasis for normal renal 
function. For cell volume homeostasis during preser- 
vation the asanguinous perfusate must be a colloid 
with a low lipid content and have a potassium con- 
centration of at least 15 mEq/l. There is no rational 
basis for the addition of hydrocortisone, insulin or 
magnesium to preservation media. 
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Emergency surgery for calculous diseases 


of the upper urinary tract 


C. H. LEONG, HENRY YU AND G. B. ONG* 


SUMMARY 

Nineteen patients with calculous disease of the upper 
urinary tract presenting as anuria or acute pyonephrosis 
are reported. The necessity for emergency surgical 
treatment is stressed. The methods of surgical treat- 
ment and the results are discussed. 


CALCULOUS diseases of the upper urinary tract can 
be managed in three different ways: (1) expectant 
treatment, for the stone may pass spontaneously: 
(2) elective surgical removal: (3) emergency surgical 
intervention. The indications, methods and results of 
the first two forms of treatment have been widely 
discussed (Fox et al., 1965; Blandy, 1971) and require 
no further elaboration. However, little has been re- 
ported on the urgent management of these cases 
(Fox et al, 1965; Cutler, 1971). It is the aim of 
this paper to discuss the indications, methods and 
results of emergency surgery for upper urinary tract 
calculi. 


Indications for surgery 

Emergency surgery should be performed when: 
(1) severe colic is unrelieved despite attempts at its 
control; (2) there is anuria or severe oliguria due to 
obstruction of a solitary kidney or the sole functioning 
kidney; (3) there is acute pyonephrosis due to the 
onset of infection in an obstructed kidney. While 
the first indication is a relative one, depending on the 
pain threshold of the individual concerned, the latter 
two indications are absolute. A well-timed surgical 
intervention in such cases may be the only means of 
either preserving the kidney or even saving the life 
of the individual. 


Materials and methods 

From 1966 to 1971, 437 patients with upper urinary 
calculi were admitted to the University Surgical Unit, 
Queen Mary Hospital, Hong Kong. The majority of 
these patients were treated either conservatively or by 
elective surgery; 19 patients (4-4 per cent) were ad- 
mitted for emergency surgery. These patients can be 
divided into two main groups: 


Group | 

This group was comprised of 8 patients with anuria 
or severe oliguria. All of them presented with a 
sudden onset of anuria or marked oliguria, usually 
preceded by a history of colic on one side. Five 
patients gave a history of previous unilateral renal 
surgery. This was subsequently found to have been 
either a partial nephrectomy, leaving the remnant of 
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one kidney functionless, or a total nephrectomy 


(Table I). 

One patient had a congenital absence of the left 
kidney. Two patients had undergone no previous 
urological surgery, and anuria was subsequently 
found to be due to bilateral calculous obstruction. 

On admission, in addition to taking a complete 
history and a physical examination, a blood examina- 
tion was done, noting especially the blood urea, 
creatinine, potassium and the degree of acidosis. A 
plain X-ray of the abdomen was also taken, and in 
4 cases a radio-opaque calculus was seen along the 
course of the urinary tract. In the remaining 4 
cases the diagnosis was doubtful, but radiolucent 
stones were subsequently found by cystoscopy and 
retrograde pyelographic studies done under local 
anaesthesia. 


Table I: DURATION OF SYMPTOMS AND 
UROLOGICAL HISTORY IN GROUP 1 


Patient Duratton of symptoms Urological histor» 











Anuria for 3 days 
Anuria for 3 days 
Anuria for | day 


Left nephrectomy 
Right nephrectomy 


Cds Anuria for 2 davs Absent left kidney 

K. T. S. Anuria for 2 days Nil 

L. S. B. Oliguria for 4 days Nil 

TOS. Anuria for 4 days Left nephrectomy 

E. P. W. Anura for | day Left partial nephrectomy 
L. K. 

L. T. 

N.T 


Treatment: When the blood urea was high and 
emergency surgery was deemed to be dangerous, 
cystoscopy and retrograde catheterization were done 
under local anaesthesia. If it is then possible to bypass 
the obstruction and establish temporary drainage this 
may tide the patient over the critical period and hence 
allow surgical removal of the obstruction once the 
urea retention. has improved. Two patients were 
successfully dealt with by this method. 

When a retrograde bypass failed the patients were 
dialysed followed by early surgical removal of the 
obstruction. 

Patients with no or minimal urea retention were 
prepared for emergency surgical treatment and the 
stones were removed. A temporary proximal diver- 
sion was usually done bv either a T-tube ureterostomy 
or nephrostomy. The drainage tube was usually 
removed at the end of 7 days when an antegrade 
pyelographic study demonstrated the patency of the 
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Fig. 1. Case T. Plain X-ray showing a stone in the left ureter Fig. 3. Case |. Antegrade pyelogram 
of the ureter 
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Figs 2. Case |. Retrograde pyelogram showing blockage Fig. 4. Case |. Postoperative intrasenou 
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urinary tract. Mannitol-induced diuresis was usually. 
maintained for 24 hours. 


Case |: E. P. W.. a 54-vear-old British female. was admitted 
to hospital in early 1971 while on holiday in Hong Kg. She 
gave a history of a sudden onset of left ureteric colic. followed 
by complete cessation of urinary output for 24 hours. Four 
years earlier her right kidney had been explored for calculous 
disease and a partial nephrectomy together with removal of. 
the stones had been performed. Postoperative studies had 
shown that the remnant of the kidney was not functioning 

Physical examination on admission revealed a healthy. 
middle-aged female who was not in severe distress. There was 
a healed right loin scar. Her left renal angle was only mildly 
tender and she was afebrile. 

Blood examination showed an elevated blood urea of 
60 mg per cent. A plain X-ray of the abdomen revealed a 
radio-opaque shadow in the line of the left mid-ureter (Fig. 1). 

^ diagnosis of calculous anuria was made and this was 
subsequently confirmed by a retrograde pyelogram done under 
local anaesthesia (Fig. 2). 

The patient then underwent general anaesthesia and the 
ureter was explored through a flank incision. A uretero- 
lithotomy was done followed by a nephrostomy as a temporary 
diversion. 

The patient made an uneventful recovery. Her blood urea 
dropped to 40 mg per cent after 3 davs. An antegrade pyelo- 
graphy on the sixth postoperative day showed no obstruction 
in the ureter and the nephrostomy tube was removed (Fig. 3). 
She was discharged on the seventh postoperative day; an 
intravenous pyelogram (Fig. 4) at this time was normal. 


Case 2: K. T. S.. a healthy 42-year-old Chinese female with 
no previous urological history, had. 2 days prior to admission, 
suddenly noticed right loin pain followed by anuria in spite 
of self-induced water diuresis. 

Examination on admission showed a healthy patient with 
a slight fever of 378. C. There were no other positive physical 
findings. 

Laboratory investigations showed an elevated blood urea 
of 120 mg per cent. A plain X-ray revealed opacities along 
both ureters. These were shown On emergency retrograde 
pyelogram to be ureteric calculi. 

Emergency surgery was carried out and the stones were re- 
moved from both sides. Temporary drainage using T-tube 
ureterostomies was also carried out. 

The postoperative course was uneventful. The blood urea 
dropped to 50 mg per cent in 3 days. On the sixth post- 
operative day patency of both ureters was demonstrated on 
antegrade pyelography. Both T-tubes were then removed. 

An intravenous pyelogram 2 months later showed com- 
plete recovery of renal function with no residual hydroneph- 
rosis on either side (Fig. 5). 





Fig. 85. Case 2. Postoperative intravenous pyelogram 


showing recovery of function. 


Case 3: N. T.. a 71-year-old female with a history of right 
renal surgery for stones, was admitted complaining of lett 
ureteric Colic and diminished urinary output for | day, ' 

Examination on admission revealed a relatively sick woman, 
although afebrile, with mild tenderness in the left loin. Labora- 
tory investigations revealed à blood urea of 200 mg per cenr. 
A plain X-ray showed an opacity in the region of the left mid- 
ureter. A diagnosis of calculous oliguria of the sole functioning 
kidney was made and this was subsequently confirmed by 4 
retrograde pyelogram (fig. 6). An attempt to bypass the 
obstruction failed. 

In view of the patient's high blood urea and poor general 
health, peritoneal dialysis was instituted and after 48 hours 
her urea level dropped to 90 mg per cent. 

She was not operated upon until the fifth day after ad- 
mission when she developed a fever of 39 C. with marked 
tenderness in the left loin. It was almost certain that she had 
developed pyonephrosis which had been precipitated by 
retrograde catheterization. 

The kidney was explored and the stone removed from the 
ureter. Frank pus under tension was relea&d. In spite of 
Fig. 6. Case 3. Retrograde pyelogram showing blockage draimage. massive antibiotic administration and repeated 
of the ureter, haemodialysis the patient died 5 days after exploration 
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Fig. 7. Plain X-ray of a patient showing stones in the Fig. 9. Case S. Preoperative intravenous 


right kidney which were missed. u stone in the left ureter and a non-functioning leli | 
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In this patient had a prompt exploration been 
undertaken following peritoneal dialysis the eventual 
outcome might have been entirely different. This case 
illustrates the importance of an early removal of the 
obstruction, especially after retrograde catheterization. 


Group 2 

This group included 11 patients who had acute pyo- 
nephrosis. Ten of them presented a typical picture of 
acute renal obstruction. The clinical features of the 
remaining patient were bizarre and the diagnosis 
arrived at was a high retrocaecal appendix. On 
exploration the appendix was found to be normal, 
but a right pyonephrosis was discovered. Unfortu- 
nately, the plain X-ray of this patient taken before 
operation had been ignored, otherwise the diagnosis 
of pyonephrosis would have been obvious (Fig. 7). 

Of the II patients, 9 had a known history of calcu- 
lous lesions on the same side, and in fact 5 of these 
were under expectant treatment. 

The duration of symptoms before treatment ranged 
from a few hours to as long as 10 days. Fever was 
usually high, being in the region of 373-39 C. 
However, in 1 patient the fever was only 37-6 °C. 

One patient was admitted in shock, with a blood 
pressure of 70/40 mm Hg. She subsequently improved 
with drainage of the infected kidney. 

In this group the diagnosis was made because of 

the presence of fever, loin tenderness and a radio- 
opacity in the line of the upper urinary tract. 
Treatment: The primary aim of treatment in these 
cases was to establish drainage of the infected kidney, 
in an attempt to prevent the kidney from complete 
destruction. However, when the stone was within 
easy reach it was removed, otherwise a temporary 
nephrostomy or a T-tube ureterostomy was done. In 
cases where the kidney was completely destroyed and 
contained frank pus a nephrectomy was done after 
establishing the proper functioning of the contra- 
lateral kidney (Hadfield, 1972). Two patients who 
had had symptoms for 6 and 10 days respectively were 
thus treated. 
Case 4: W. W. E., a 30-year-old Chinese female who had a 
history of left ureteric colic of 3 months’ duration, was 
seized with a severe left loin pain 3 days prior to admission. 
Following this, she developed fever with recurrent chills and 
rigor and was admitted to hospital. 

Examination on admission revealed that she was hot and 
flushed and in circulatory failure, with a bload pressure of 
70/40 mm Hg. She was running a fever of 39 ^C, with marked 
left loin tenderness. A plain X-ray revealed a hazy left psoas 
shadow with an oval opacity in the region of the lower third 
of the left ureter. 

In view of the patient's poor condition and the fact that the 
stone was in a relatively inaccessible part of the ureter a T- 
tube ureterostomy was performed. The ureter was found to 
be grossly dilated and contained frank pus, which on sub- 
sequent culture showed heavy growth of Escherichia coli. 
Her condition immediately improved and the blood pressure 
returned to normal. Her fever dropped within the first 24 
hours. The T-tube was also noticed to drain a good quantitv 
of cloudy urine which slowly became clear. On the tenth day 
the patient was re-explored and the stone was removed from 
the ureterovesical junction. The T-tube was removed on the 
seventh day after re-exploration, the ureter having been 
demonstrated to be patent by antegrade pyelography. Three 
months later an intravenous pyelogram showed complete 
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recovery of function, although with residual hydronepbrosis 
(Fig. 8). 

Case 5: L. H. Y., a 20-year-old Chinese female who dad been 
under observation for a left ureteric stone in the upper third 
of the left ureter, with a normal functioning kidney and no 
evidence of obstructive uropathy, had suddenly noticed severe 
left loin pain and fever. . 

Examination on admission revealed a tender left loin. Her 
temperature was 37-3 C. A plain X-ray revealed the presenee 
of a stone. An intravenous pyelogram showed a complete loss 
of function on the affected side (ig. 9). 

An emergency exploration was done because of early pya- 

nephrosis. The kidney and ureter were explored through a 
left loin incision and the stone was removed by a longitudinal 
ureterotomy. In view of the fact that the urine was only 
slightly cloudy and not obviously purulent. no proximal 
temporary diversion was done. The postoperative course was 
uneventful, and the fever subsided. An iniravenous pyelogram 
6 weeks later showed a complete recovery of function with 
no residual damage to the kidney (Fig. 10). 
Case 6: W. T., a 56-year-old Chinese female, had noticed a 
mass in the right loin for 6 months with occasional dull 
aching discomfort. Six days prior to admission the pain had 
become more persistent and she had started to run a fever. 

Examination on admission revealed that she had a fever 
of 37.3 ^C and a right loin mass which was slightly tender. 
Radiological studies showed multiple stones in the region of 
the right kidney and the renal pelvis. An intravenous pyelo- 
gram revealed absence of function of the involved side with 
a normal contralateral kidney. 

The patient was operated upon and was found to have a 
large hydronephrosis containing frank pus. A nephrectomy, 
which was the obvious method of choice. was performed. She 
made an uneventful recovery. 


Results 
Group | (Table II) 
Of the 8 cases presenting with anuria or severe 
oliguria, 5 were treated by emergency removal of 
stones. Three patients were unfit for emergency 
surgery and of these, 2 had temporary drainage by 
ureteric catheterization, In | of them the stone was 
surgically removed 2 days later when the blood 
chemistry had returned to a relatively safe level. In 
the other patient the stone was dislodged when the 
ureteric catheter accidentally slipped out. The remain- 
ing patient who had poor renal function failed to 
respond to retrograde catheterization and was subse- 
quently subjected to haemodialysis. Unfortunately 
exploration was not carried out as soon as the patient 
was fit but was delayed, and pyonephrosis set in. In 
spite of drainage and active supportive measures post- 
operatively, she died 10 days after admission (Case 3). 
Subsequent follow-up of the 7 surviving patients 
showed that the blood urea returned to a normal 
level in 6 patients. In | patient with bilateral stones 
the blood urea dropped from 148 to 69 mg per cent 
and remained at that level. An intravenous pyelogram 
of this patient showed bilateral poor functioning 
kidneys but there was no hydronephrosis. In the 
other 6 patients there was a complete recovery of 
function. 


Group 2 (Table HI) 
Of the |l patients presenting with pyonephrosis, 
emergency surgery was done after the dehydration 
and electrolyte imbalance had been corrected. AH 
were given antibiotics. : 


Fable H: UREA LEVEL BEFORE SURGERY, 
TREATMENT AND RESULTS IN GROUP 1 


* Urea 


level 
Patient (mg 75) Treatment Results 
€ d 242 Primary ureterol:tho- Complete 
tomy and proximal recovery 
Z temporary diversion 
K. T. S. 128 Bilateral primary Complete 
ureterolithotomy recovery 
. and temporary 
diversion 
L.S. B. 148 Primary temporary di- Poor residual 


version using T-tube. function 
Second stage uretero- 
lithotomy 
T.S. T. 161 Primary ureterolitho- Complete 
tomy and proximal recovery 
temporary diversion 
E. P. W, 68 Primary ureterolitho- Complete 
tomy and temporary recovery 
proximal diversion 
L. K. 120 Primary ureteric cathe- Complete 
terization. Stone recovery 
spontaneously dis- 
lodged 
L. T 284 Primary ureteric cathe- Complete 
terization. Second recovery 
stage ureterolitho- 
tomy 
N. T. 200 Peritoneal dialysis. Died of pyo- 
Second stage uretero- nephrosis 
hthotomy 
Table IH: DURATION OF SYMPTOMS, 
TREATMENT AND RESULTS IN GROUP 2 
Duration of 
Patient symptoms (d) Treatment Results 
M. K. Y. 4 Primary ureterolitho- Complete 
tomy and temporary recovery 
diversion 
W.W.F 3 Primary diversion. Residual 
Second stage uretero- hydro- 
lithotomy nephrosis 
Y.S. Y 2 Pyelolithotomy alone Complete 
recovery 
C.K.T 3 Ureterolithotomy and Complete 
temporary diversion recovery 
C.S. M J Pyelolithotomy and Complete 
temporary diversion recovery 
W. T. 6 Nephrectomy 
L. K. 10 Nephrectomy 
N.B.H 2 Ureterolithotomy and Complete 
: temporary diversion recovery 
C.M.Y 4 Pyelolithotomy and Poor residual 
temporary diversion function 
L. M. | Ureterolithotomy and Complete 
proximal diversion recovery 
L. H. Y. l Ureterolithotomy Complete 
recovery 


One patient had septicaemia and was admitted in 
circulatory failure. Temporary proximal drainage was 
instituted, followed by ureterolithotomy at a second 
operation (Case 4). Her subsequent X-ray examina- 
tion showed a return of kidney function but with 
residual hydronephrosis. 

Two patients were subjected to nephrectomy because 
there was no functioning renal tissue on exploration. 
, Pwo patients had emergency removal of their stones: 
one in the .ureter and one in the renal pelvis. The 
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stones were removed without closure of the uretero- 
stomy and  pyelostomy. Subsequent intravenous 
pyelography in both cases showed no abnormality. 

Of the remaining 6 patients, 4 had stones in their 
ureters. They all underwent emergency ureterolitho- 
tomy with proximal T-tube ureterostomy for tem- 
porary drainage. In each case antegrade pyelography 
showed no obstruction in the ureters. In all these 
patients there was a complete recovery of function. 

Two patients had obstruction by stones in the rena! 
pelvis. These stones were removed by nephrostoms. 
In each case the nephrostomy tubes were removed on 
the seventh day. One patient had a complete recovery 
of function. The other patient had a very poor 
recovery of function with pyonephrosis of 4 days? 
duration. In each case the fever subsided when the 
obstruction was relieved, 


Discussion 

Emergency operation is the method of choice in the 
treatment of all cases of calculous anuria and acute 
pyonephrosis. In the former, early surgical interven- 
tion is a life-saving measure, Prolonged obstruction 
will result in progressive destruction of the functioning 
renal tissues (Widen, 1958). This will be precipitated 
by infection, as in Case 3. In acute pyonephrosis early 
surgical intervention saves the kidney as infection 
will quickly destroy it. It has been shown by Hodson 
et al. (1969) that Gram-negative septicaemia, leading 
to circulatory failure, may follow pyonephrosis. 
Emergency drainage is the best means to revive the 
patient and to preserve renal function. Our experience 
shows that if infection is controlled, even after 2 or 
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3 days, a complete recovery of renal function is 
possible. However, unrelieved obstruction of longer 
duration. will lessen the chance of recoverv, and if 
unduly delayed no recovery can be expected. Hitch 
and Scardino (1971) successfully treated | case of 
Gram-negative septicaemia from pyonephrosis by 
initially giving fluids and antibiotics to maintain the 
blood pressure and then removing the obstructing 
stone 3 days later. However, they admitted that emer- 
gency surgery would still have been the method of 
choice. Furthermore, no postoperative X-ray exami- 
nation was done to show the extent of recovery of 
function of the kidney. 

Primary removal of the obstruction is preferred, 
However, it must be realized that not all 
stones are easily accessible, nor are all patients suit- 
able for this form of surgery. Emergency removal of 
the obstructing stone or proximal drainage saves the 
lives as well as the kidneys of such patients. If the 
patient's condition is desperate a temporary diversion 
using a T-tube ureterostomy or a nephrostomw proe 
vides unmistakably the best drainage and can be 
performed in the shortest possible time, This may be 
the only method by which cases of acute pyonephrosis 
can be treated. 

A less drastic measure may be used, such as attempt. 
ing to bypass the obstruction with a ureteric catheter. 
but it must be remembered that ureteric catheters tha: 
will bypass the obstruction are generally of smal 
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calibre and they tend to slip out of position. If this 
method is employed the ureteric catheter must be kept 
in place and definitive surgery carried out as soon as 
the patient is able to withstand the operation. 

Other supportive measures may be necessary. Pre- 
and postoperative dialysis may be required to prepare 
the patient for operation and to support life after 
surgery until his own kidney can take over (Fox and 
Parsons, 1969; Riechners and Brendler, 1971). We 
prefer haemodialysis to peritoneal dialysis because of 
its rapidity in improving the patient's condition. 

It must be stressed again that surgical intervention 
should be undertaken as soon as the general condition 
of the patient permits it (Prince and Scardino, 1960). 

We prefer surgical removal of the stone to cysto- 
scopic *basket' removal. We feel that where either the 
patient's life or his kidney depends on the procedure, 
there is no justification in trying endoscopic removal 
of the stone. Because of the uncertainty of the ‘basket’ 
procedure with its possible complications it should 
not be employed as an emergency procedure, a view 
which is also held by Prince and Scardino (1960). 
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Norman McOmish Dott 


*C.B.E., M.D., F.R.C.S. (ED.), HON. F.A.C.S., F.R.S.E. 


1897—1973 


THe sad death of Norman Dott has occurred almost 
exactly fifty years after he brought modern neuro- 
surgery to this country, because that is just what he 
did. Not that he was the first British neurosurgeon: 
that priority belongs to Victor Horsley who was 
appointed as such to the National Hospital in 1886. 
Horsley was ‘recruited’ to the nervous system by 
Edward Schafer, then Professor of Physiology at 
University College, London; forty years later, as 
Sir Edward Sharpey-Schafer and Professor of Phvsio- 
logy in Edinburgh, it was he who also recruited 
Norman Dott. Horsley in the meantime had been 
showing that the brain could tolerate operations at 
the hands of a few brilliant general surgeons, but the 
results were nothing like as good or as consistent as 
those being obtained by Harvey Cushing in Boston. 
This fact was known to Sir Walter Fletcher, of the 
Medical Research Committee as it then was, and it 
was on a visit to Sharpey-Schafer's laboratory where 
he found Dott operating on the pituitary gland that 
Fletcher encouraged him to go to Boston. 

Dott brought back not only Cushing's discipline 
and technique but also his philosopy of neurosurgery, 
which was in essence that the surgeon should be his 
own physician. Dott was soon talking of 'surgical 
neurology? rather than ‘neurological surgery’, a 
subtle distinction implying that the neurosurgeon 
should be a neurologist, simply bringing a special 
skill, surgery, to bear on the problems of the nervous 
system. He developed this philosophy with increasing 
vigour and authority throughout his life, and when 
he ultimately got his own splendid department in 
Edinburgh it comprised all the disciplines relating 
to the nervous system. The activities of his depart- 
ment were not confined to research and the labora- 
tory, but were applied as vigorously to the diagnosis, 
treatment and rehabilitation of the patients in the 
wards. 

As Cairns was to find in London and Jefferson in 
Manchester, Dott’s early years in Edinburgh were 
beset by difficulties which would have daunted lesser 
men. | saw the fringe of these as a student and 
resident in Professor Edwin Bramwell’s wards of the 
Royal Infirmary where we often had Dott's patients 
in for preliminary investigation. They were trans- 
ferred to a pfivate nursing home in Great King Street, 


sometimes at his own expense, on the day before 
. operation and returned to the Royal Infirmary several 
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days later with their heads encased in massive starch 
casts and accompanied by a sheaf of detailed case 
records and operation notes-—Dott had also learned 
about the dictaphone in Boston. Ali of this was 
made necessary because he had very little assistance 
and no beds or operating facilities in the Edinburgh 
hospitals, but his results soon spoke for themselves, 
in a feeble enough voice at first but gradually rising 


to a crescendo, and the Scots began to realize that 
there was a great man in their midst. The appropriate 
honours followed; from the University (with. an 


honorary degree and the first neurosurgical chair in 


the United Kingdom), from the Rosa! College of 


Surgeons, from the City of Edinburgh, and from the 
Queen. 

He was a foundation member of the Society of 
dent throughout the War years. He rarely missed a 
meeting, at home or abroad, and he spoke with 
authority on every aspect of neurosurgery because, 
having grown up with the specialty, he had experience 
of the whole field. Particularly valuable were his 
contributions to the discussions about trainings and 
the organization of neurosurgical services, and he 
was much concerned with the arrangements under 
the Emergency Medical Service, and later the National 
Health Service. He foresaw the present staffing diffi- 
culties, and encouraged trainees from abroad to help 
while they were learning their craft to take back to 
their native lands. 

Many of his colleagues regretted that ne did nov 
write more; as a gentle nudge his friend Hugh Cairns 
once sent him a box of sharpened pencils during one 
of Dott's prolonged stays in hospital. His literary 
reticence was curious because he wrote well and 
from his vast experience he certainly had much 
write about. Some felt that he was ‘saving up for a 
magnum opus, but if so, and as so often happens, 
time and circumstances intervened. His own beautiful 
case records will remain a fruitful field for others to 
harvest; they will find, for instance, that he was 
experimenting with an iodide preparation for cerebral 
angiography at about the same time that Moniz and 
Lima were developing Thorotrast in Lisbon. and that 
he was probably the first person in this country te 
operate on an intracranial aneurysm in the treatment 
of subarachnoid haemorrhage. They will also find 
that, like all human beings, he made an occasional 
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mistake: he went through a phase, for instance, of 
thinking that meningiomas were better dealt with by 
radiotherapy than by surgery, and he had to wait for 
his own results to reveal the error, which he freely 
admitted. 

In the early years Dott was an exacting taskmaster 
and his colleagues found him rather austere. He 
mellowed rapidly, however, and there was revealed 
a genial personality and excellent travelling com- 
panion, interested in everything medical and. other- 
wise and possessed of a vast fund of knowledge of 
all sorts of subjects. 
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In the annals of British neurosurgery Norman’ 
Dott’s name will always be linked with those of Hugh 
Cairns and Geoffrey Jefferson, because they afl bore 
the Cushing imprint, pursued the same ideals? over- 
came comparable difficulties and happily lived to 
see their creations flourish. Thus it would not be 
true to say that had there been no Norman Dott, 
there would be no modern British neurosurgery; but 
his colleagues, young and old, will agree that he was 
the first in the field and that his achievements were’ 
those of a very great man. 
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Clinical Oncology. A Manual for Students and Doctors 

Edited Committee on Professional Education of UICC Inter- 
national Union against Cancer. 213: 133 mm. Pp. 321 + xcii, 
with 89 illustrations. 1973. Berlin: Springer-Verlag. DM22. 


THis manual has been prepared by the Committee on Pro- 
fessional Education of the International Union against Cancer. 
Essentially it is composed of two parts. Part 1 is concerned with 
general aspects of clinical oncology and Part H with regional 
disease. 

The chapters in the general section are excellent value, start- 
ing with two carefully prepared accounts of the epidemio- 
logy and aetiology of cancer respectively. The coloured maps 
which highlight the geographical differences in incidents of 
several of the major malignant diseases are of high quality and 
it is a great pity that more could not have been included. This 
section also contains a clear concise description of the natural 
history of cancer and a comprehensive account of available 
modern diagnostic methods. Sensible emphasis is placed on the 
need for precise definition of the extent of disease as a prelude 
to treatment and a balanced view is presented of the general 
scope of available therapeutic methods. There is also a short 
but profound chapter on the psychological aspects of malignant 
disease. 

Because the first half of the manual is so excellent the 
chapters dealing with regional considerations are somewhat 
disappointing. Many are brief to the point of peremptoriness, 
and a number of recognized controversial matters are dealt 
with far too dogmatically. Statements such as 'discontinuous 
Ivmph node dissection should be performed simultaneously 
with the removal of the primary’ (melanoma), and 'thermo- 
graphy is... a valuable diagnostic . . . procedure’ (breast) are 
open to debate. 

Perhaps the greatist criticism, however, is the dispro- 
portionate space allocated to descriptions of the TNM methods 
of staging throughout these chapters. In the 3-page chapter on 
the anus and anal canal, for example, over | page is devoted 
to TNM staging. In the chapter on the breast thespace allocated 
to the TNM classification is almost double that devoted to 
treatment. The merits of the system are undoubted but it 
scarcely justifies such emphasis at the expense of other 
considerations. 

The format of this manual lends itself to easy subsequent 
revision, a real advantage in view of the rapid advances which 
are occurring in the investigation and treatment of cancer. 
Despite the limitations of the chapters on regional disease, 
this well-prepared compact volume fulfils admirably its role 
as*an aid to the understanding of malignant disease for all 
sections of the medical community. 

J. i, BURN 


Fundamentals of Surgery 

Edited John Armes Gius, MD, DSc, FACS, University of lowa. 
229x 146 mm. Pp. 5453 xviii, with 128 illustrations. 1972. 
London: Lloyd-Luke (Medical Books) Ltd. £7:90. 


Tuis book was written primarily for the undergraduate; it 
contains contributions from twenty-three teachers of the 
University of Iowa. All aspects of surgery are dealt with, so 
that the text is brief and somewhat dogmatic. Descriptions of 
operative details are omitted. The illustrations are black and 
white, mainly either line diagrams or tables. Some colour 
illustrations would have enhanced the brief descriptions of 
certain clinical corfflitions, and might well be expected in a book 
of this price. References for further reading are included at 
the end of each qhapter but these relate solely to the American 
literature, , 

,TME book is not detailed enough to be of value to practising 


,* surgeons or tozhose studying for higher surgical qualifications. 
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General practitioners might find it of value in keeping abreast 
of surgical advances. It would certainly be of help to medica! 
students, but with the pace of modern surgical progress any 
textbook soon becomes obsolete. Most students would find the 
cost of this book too high for an expendable article. There are 
other equally good surgical textbooks at a consuierably 
smaller cost. 


Cosmetic Facial Surgery 

Thomas D. Rees, MD, FACS, and Donald Wood-Smirh, M D, 
FRCSE, New York. 305 x 229 mm. Pp. 609 > xir. i Hustrüted. 
1973. London: W. B. Saunders Company. £23 40. 


For those surgeons who by accident or design embark upon 
surgery of the face Rees and Wood-Smith have put at their 
disposal a veritable wealth of information concerning ihe 
cosmetic aspects of the craft. 

Minimum text and maximum illustration are the basis of the 
presentation and great care is taken to see that every technical 
point is covered. The background to cosmetic surgery is amply 
discussed under such headings as patient selection and the 
social and psychological aspects. The great bulk of the text is 


of a demanding and very precise branch of surgery. The 
illustrations, both line drawings and photographs, are carefulls 
chosen to expose all the detail which would be required by any 
surgeon working in this field. It is refreshing to fing such s 
frank discussion of all the pitfalls and complications which can 
arise and herein lies not the least part of the value of this work. 
Major skeletal facial surgery which is now in vogue for the 
treatment of bizarre congenital or traumatic bony deformity 
is not covered in this book, but apart from this the story i5 
complete and is presented with the discernment that would be 

expected from the joint editors. 
JON. BARRON 


Surgical Pediatrics 

Edited Stephen L. Gans, MD, Los Angeles. 234 « 178 pun. Pp. 
337+ xiv. Hlustrated. 1973. New York: Grune & Stratton, in. 
$19.50. 


MANY surgeons who undertake the surgical care o! children 
have had no special training in the management of children 
before and after operations of alf kinds. Most often such 
surgeons are blessed with skilled and helpful medical colleagues 
who undertake most of the care of the patient apart from the 
actual operation, but the more the surgeon knows about these 
other aspects of the total management of the child the more 
likely is the exercise of his final responsibility to be wise anc 
successful. The rapid recent progress in all aspects of the 
management of children subjected to major surgical operations 
has made it almost impossible for one person so to comprehend 
the whole field as to be able write about it single-handed. Dy 
Gans has gathered together a distinguished team of twenty two 
collaborators in the writing of this account of surgical 
paediatrics. 

There is some unevenness in style and method of presentation 
between the various sections. Some of these are written wats 
clear personal authority without much. if any, reference io 
other published work, whereas others give detailed descripuons 
with accounts of the experimental work on which they 
based and are followed by a considerable list of references. H 
would be fair to sav that this book is written particularly with 
the needs of the general surgeon in North America in min 
but apart from this it provides a wealth of useful and import 
information for all those who are concerned with the px 
operative care of the child. There is useful advice about 
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and the family; on the movement of sick and injured children 
to hospital; and on the management of the very seriously ill 
child. Sections on pre- and postoperative care are really much 
more concerned with the problems as they are encountered in 
North American practice, nevertheless it seems a pity that 
almost all the references to published work are to articles 
published in North America. There are few references to any 
work which has been done in other parts of the world. 


acute obstruction. of the appendix will have a calcified 
appendiceal fecalith which is visible by X-ray and that this 
should aid an early diagnosis, and that 50 per cent of the 
patients in the paediatric age group will have perforated 
appendices by the time they reach hospital, but encouraging to 
know that blood volume reduction is recognized as the most 
serious threat to the life of a patient with a perforated appendix. 


Almost every aspect of the non-operative treatment of 


surgical patients is covered in this book, often in considerable 
detail. Much of the information is of great value and the book 
will mainly be of use for purposes of reference and should be 
in the library of all children's hospitals, but its price probably 
puts it beyond the reach of surgeons in training to whom it 
would be of most value as a personal possession. Nevertheless. 
as a review of the vast amount of information which has been 
gathered in the past 10 years or so about the possible complica- 
tions of surgical treatment of children and how these may be 
avoided or treated when they occur, it is to be commended. 
Perhaps the best chapters of all are those by Dr Koop on the 
responsibilities of the surgeon to the parents and the advice that 
they should be given, not only when simple operations and 
their implications are being explained but also in the comfort 
and care of the relatives when a child is seriously ill or about 
to die. 

R. B. ZACHARY 


Neurosurgical Syndromes of the Brain 

Charles W. Needham, MD, Los Angeles 241 x 172 mm. Pp. 
440 i xt. Hlustrated. 1973. Springfield, Hl: Charles C. Thomas. 
$27.50. 


Tuis book attempts to set a fresh pattern (involving a vast 
amount of work on the author's part in classification and 
categorization) in the approach to neurological diagnosis by 
dividing the brain into various specified areas and defining 
impaired function in each zone in terms of clinical signs and 
abnormalities in the electroencephalogram, scan, arteriograms 
and pneumoencephalogram. 

A chapter is devoted to each area with the syndromes 
deriving from it. The frontal lobe comprises five zones and 
this is followed by the parietal area, the caudal (postparietal- 
occipital-post-temporal), then temporal, central and peri- 
chiasmatic, with the two concluding chapters concerned with 
the posterior fossa and intracranial hypertension respectively. 
Each area is analysed with regard to its anatomy, functional 
connections, physiology (etfects of stimulation and ablation), 
blood supply and then its own focal signs. satellite and false 
localizing signs, in addition to those deriving from release 
mechanisms, positive and negative ictal signs and many others, 
in conjunction with the abnormalities on the scientific tests. 
The permutations and combinations of all these potential 
changes are then described in relationship to pathological 
states: vascular lesions, trayma, neoplasm and abscess in 
abbreviated detail. 

The book is packed with information---eponymous titles of 
various signs abound—-and is designed as a compendium of 
syndromes for ready reference, access to which is helped by a 
good index. 

lt may not appeal to all tastes, but although primarily 
designed for neurosurgeons the book will serve the very useful 
function of quick enlightenment for all concerned with the 
overall diagnosis of disturbed cerebral function. 

V, LOGUE 
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Demonstrations of Physical Signs in Clinical Surgery "E 
(Hamilton Bailey) 

Edited by Allan Clain, MB, (Cape), FRCS (Eng), Birmingham. 
Fifteenth edition. 241 x 165 mm. Pp. 632, with 996 illfistrations. 
1973. Bristol: John Wright & Sons Ltd. £7-50. e 


No other book provides the student with such clear instruction 
during his clinical work in the ward and the outpatient depart- 
ment. This is as Hamilton Bailey intended his book to be. The 
book has been altered by rearranging the chapters for more 
systematic studv, and many new conditions have replaced 
obsolete material. Nevertheless the book retains its original 
appeal and most of the original illustrations are retained. [t.is 
a joy to read and a treasure to own. 

Medical students may object to the eponyms, but a reminder 
of 'Who's Who' in surgery in such an easily digestible form is 
palatable. The book is easy to read and the text, though 
didactic, provides the basis of examination in clinical surgery. 
The illustrations are well chosen and have the habit of easy 
recall. Hamilton Bailey understood the mind of the student of 
surgery and sought to teach from this viewpoint. That his 
works have so frequently been reproduced is surely testimony 
to his skill. 

C. G. CLARK 


Vertebral Manipulation 

G. D. Maitland, AUA, FCSP, MAPA. Adelaide. Third edition. 
216% 140 mm. Pp. 269 x. Ilustrated. 1973. London: The 
Butterworth Group. £5:50. 


Tuis book is written by a physiotherapist for physiotherapists 
and is primarily a book describing techniques. It is becoming 
a standard textbook and Maitland's techniques are gaining 
considerable favour with practising physiotherapists and 
phystotherapy teachers. 

Of course, it all depends on what is meant by ‘manipulation’. 
To the orthopaedic surgeon anaesthesia and an audible 
snapping of adhesions are the usual accompaniments to 
manipulation, to the osteopath a dramatic ‘cracking’ of the 
joint is usual, but to Maitland manipulative procedures are 
gentle mobilizing techniques, including traction and rotation, 
which he has codified and classified in considerable detail. 
Such techniques have the great advantage that they are all 
based upon a careful examination of the joint or joints 
concerned, and all procedures are carefully monitored by 
examination and re-examination and recording of the active 
range of movement available. 

Unlike many therapists Maitland has always been prepared 
to analyse his techniques and to submit them to critical 
evaluation. Unfortunately, good clinical trials of physical 
techniques are extremely difficult for a multitude of reasons, 
not the least part being the difficulties of accurate scientific 
diagnosis of painful soft tissue lesions and many ‘rheumatic’ 
conditions. Many patients and many therapists claim con- 
siderable success for these techniques. 

This book will be of interest to those who wish to learn about 
techniques of mobilization and manipulation as practised dy 
physiotherapists. n 

P.J. R. NICHOLS 


Scintigraphy of the Pancreas 
Carlo Prior, MD. LD and Umberto Valente, M D. 241 « 172 mm. 
Pp. 135. with 134 illustrations. 1971 (received 1973). Padua: 
Piccin Medical Books. $10. 
THE pathology of the pancreas remains difficult to diagnose 
and this book evaluates the use of scintigraphy using seleno- 
methionine. The technique is outlined in detail and discussed 
at length. The value of the scintigram in pancreatitis and 
cancer of the pancreas is also discussed. A slim volume, easy 
to read but with too many illustrations, and the reader is left 
with some doubt about how frequently this technique will 
assist materially in diagnosis. 

` C. G. CLARK 
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Who can justify the cost? 


Eyeless needled sutures have iubes 
minimise Linda's Appendicectomy 
incision scar and the effect, in later life 
will be appreciated. However, justificatio1 
on a straight pound for pound, penny for 
penny basis is almost as hard to cost 
as skill. 





MINIMAL TRAUMA 
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here are certain undisputed facts. 
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Choose from 8 tried and tested sterile packs. Absorbable and non-. 
suture materials, each designed for absorbable, materials made to the 
specific surgical tasks, each securely most exacting standards, assuring 
swaged to a needle of your choice. you of dependability you can count 

ETHICON eveless needled on, case after case, day after day. 
Sutures are supplied in easy to use year alter year. 
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beam. 


The London Duo Lamp is also 
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adjusted independently or focused 
on one point...or you can even add 
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Remploy give you ` 
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of walking aids . 





Like the Remploy Ranger illustrated here, specially 
designed to assist the mobility of the handicapped child. 
The tubular steel frame has rubber ivred wheels fixed on 

the outside for safety, and comes in the bright colours 
that children find attractive- red, primrose, yellow 
and orange. Also fitted with chromium plated handies 
and available in two adjustable heights. 


The Ranger is one of a whole range of orthopaedic equipment 


manufactured bv Remploy, "m ajor contractors to the 
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Maintenance of human tumours and tissues 


in immunosuppressed mice 
J. E. CASTRO AND WENDY CASS* 


SUMMARY 

Fragments of human tumours and tissues have been 
maintained in mice made deficient in cell-mediated 
immunity by thymectomy, lethal irradiation and recon- 
stitution with syngeneict bone marrow. Tissue frag- 
ments from 64 patients were implanted and 68 per cent 
were viable 2 weeks after transplantation beneath the 
kidney capsule. Many specimens survived for 12 weeks 
or more and some were passaged to secondary hosts. 
When tissues were implanted subcutaneously survival 
was slightly less. 

The histological appearances of maintained tumours 
were excellent and in some cases functional studies 
were undertaken. The implications of the method as a 
means for studying the sensitivity of human tumours 
to therapeutic agents are discussed. 


MAINTENANCE of human tumours in vive in laboratory 
animals has been attempted on many occasions as 
it may have considerable implications for both the 
study of human tumours and the management of 
patients with them. Particularly, such techniques 
might provide a laboratory method for deciding upon 
the most effective chemotherapeutic agents for the 
treatment of specific patients (Sheard et al., 1971), 
and it might permit an assessment of the hormone 
dependence of a particular tumour (Castro, 1973). 

In a previous preliminary study (Castro. 1972) it 
was shown that human tumours could be maintained 
in mice made deficient in cell-mediated immunity by 
thymectomy, lethal irradiation and syngeneic bone 
marrow reconstitution (Davies et al, 1969a, b). In 
this report our experience of maintaining many 
tumours of various histological tvpe in such mice is 
described. 


Materials and methods 

Four-week-old male CBA mice, obtained from Animal 
Suppliers Ltd, were thymectomized by the sternal 
approach (Miller, 1961). Two weeks later they received 
900 R whole body irradiation from a cobalt source 
amd within 24 hours intravenous injection of 5 x 105 
viable syngeneic bone marrow cells obtained by 


* 
* 


3I . 


irrigating donor femurs and tibias with Eagie's minimal 
essential medium. Three weeks to 3 months later 


fragments of human tumours or tissues were Hn- 
planted subcutaneously or beneath the kidney capsule 
of these reconstituted mice. 

Tissues obtained at operation were placed in cold 
Eagle's minimal essential medium supplemented with 
0:5 per cent penicillin and 0:5 per cent streptomycin 
and they were taken immediately to the laboratory 
for processing. Representative specimens were taken 
for histology, and using a clean but non-sterile tech- 


were used to open the kidney capsule. Watchmaker’s 
forceps were used to place tissues under the capsule 
and the skin and body wall were closed with a single 
suture. In the same animals tissues were implanted 
under the skin of the snout; an incision. was made 
over the occiput and forceps bearing human tissues 
were passed subcutaneously so that implanted tissues 
were left lying on the nasal bones. The wound was 
closed with a single suture. 

Consecutive recipient mice were killed 2. 4, 8 or 
more weeks after implantation and the left Kidney 
and skin of the snout were removed and placed in 
10 per cent formol saline fixative. 

Specimens were prepared for h istological examina- 
tion and three sections were taken at dilfereni depths 
of the block and stained with haematoxylin and 
eosin. Viability was assessed by overall histological 
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* Division. of Surgical Science (Transplantation 

Section), Clinical Research Centre, Northwick Park. Farr, 
Middlesex. 

Present address of J. E. Castro: Urology Unit, Department of 
Surgery. Royal Postgraduate Medical School. Hammersmith 
Hospital, Du Cane Road, London, W12 OHS. 

t Syngeneic graft: a graft between individuals of identica! 
genetic constitution, e.g. identical twins and mice of the same 
pure line strain. 
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J. E. Castro and Wendy Cass 


Table I: SURVIVAL OF HUMAN TISSUES IMPLANTED UNDER THE KIDNEY CAPSULE OF 


YIMMUNOSUPPRESSED MICE 


Time after implantation of tumour or tissue 


2 weeks 
Total 
Tumour type Viable «implanted Viable 
Stomach 4 5 3 
Colon 6 9 5 
Rectum 10 13 7 
Breast 12 20 8 
Hypernephroma 2 8 0 
Bladder 2 2 2 
Ovarian l 1 1 
Astrocytoma Í 1 i 
Glioblastoma multiforme 1 1 1 
Melanoma 2 2 2 
Osteosarcoma l 1 l 
Solitary myeloma I J I 
Lymphoma 0 4 1 
Kaposi sarcoma 2 3 1 
Benign prostatic hyper- 7 7 7 
trophy 

Parathyroid adenoma 1 2 2 
Fibroma ] l |! 
Cutaneous haemangioma l 1 ] 
Normal skin ] l J 
Normal colon l I l 

Total 57 84 47 

Overall viability (7) 68 


4 weeks 8 weeks 12 weeks 
Total Total Total 
implanted Viable implanted Viable implanted 

5 0 4 ] 2 
8 l T 5 6 . 
11 3 6 4 5 
19 3 13 4 13 
8 0 6 2 5 . 
2 1 1 
1 I I 1 1 
l 
1 I I 
2 
l 
j 0 I 
4 0 3 1 3 
3 0 2 0 2 
7 5 7 4 6 
2 2 
1 l 


— — pt p hJ 
— — C — pb 


Overall viability Yo) OR —————————————————————— 


appearances; only when implanted specimens were 
similar to baseline specimens were they considered 
viable. 


Results 

Tissue fragments from 84 specimens obtained from 
different patients were implanted under the kidney 
capsule; 73 were specimens of malignant tumours, 
9 were from benign tumours and 2 were normal 
human tissues. 

In 27 cases mice did not survive for 2 months, 
which was the duration of the experiment, and they 
were available for only limited study. At 2 weeks 
after implantation 57 of 84 implanted specimens were 
viable, at 4 weeks 47 of 80 and at 8 weeks 18 of 57 
were viable (Table I). Normal tissues, benign tumours 
and malignant tumours were all maintained, but 
certain types of tissue grew better than others and 
detailed results are shown in Table I. The rate of 
survival of tissue fragments was not related to the 
interval between collection and the time of its im- 
plantation, for this was similar in specimens which 
were viable and those tbat were not (Fig. 1). 

The majority of specimens implanted under the 
kidney capsule grew to 3-4 mm, but in 29 instances 
specimens increased to more than 5 mm (Table II) 
and some increased to 2 or 3 cm (Fig. 2); in no case 
did distant metastases occur. Sixteen of these tumours 
were passaged into secondary deprived mice using & 
method similar to that used for the primary implanta- 
tion, and 8 of the 16 tumours grew. In 1 case a colon 
tumour was passaged through five generations of 
immunosuppressed mice. However, when this tumour 
was implanted back into normal mice it was still 
rejected. 
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Fifty-six specimens were implanted subcutaneously. 
At 2 weeks after implantation 37 of 56 were viable, 
at 4 weeks 30 of 55 were viable and at 8 weeks 16 of 
35 (Table III). In 3 cases maintained tumours were 
more than 5 mm in diameter and all of these grew in 
a secondary immunosuppressed mouse after passage. 

The histological appearances of the tissue in main- 
tained specimens were good and the appearance of 
some tumours before and after maintenance are 
shown in Figs. 3, 4, 5 and 6. 


Discussion 

This method of maintaining human tumours worked 
well. Overall viability of all the specimens at 2 weeks 
was 68 per cent, at 1 month after implantation it was 
59 per cent and of those tumours implanted for 3 
months or longer, 72 per cent were viable. Benign 
tumours and normal tissues grew well; all 7 specimens 
of benign prostatic hypertrophy were viable 4 weeks 
after implantation, and both parathyroid tumours 
were maintained. A piece of human skin under the 
kidney capsule survived as did a piece of normal 
bowel. 

Of the malignant tumours, different tumour types 
exhibited different propensity for growth; tumours 
of the gastro-intestinal tract grew uniformly well, 
whereas other tumours (renal adenocarcinomas) grew 
poorly. Whether this growth differential was related 
to immunological or other factors was not established. 
Certainly purely physical features are important in 
some cases; for example, in the growth of schirrous 
breast carcinomas some samples will be selected which 
show only fibrous tissue and these were recorded as 
non-viable. The cases where some tümours were 
visible at 2 and 8 weeks but others pot viable at 


Viable 


Non-viable 





Time (hr) between harvesting and implantation 
o 
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Fig. 1. Interval between harvesting of human tumours and 
their implantation into immunosuppressed mice both for 
tumours that were viable 2 weeks after implantation and 
for tumours that were not viable. Viable tumours were not 
associated with a shorter interval. 


4 weeks would suggest technical failure. It was interest- 
ing that renal tumours which very occasionally show 
spontaneous regression did not grow well. 

In only 2 cases was tumour failure due to infection; 
both of these were colon tumours. This is particularly 
interesting, for no special precautions were taken 
apart from rinsing tumours in medium containing 
antibiotics; systemic antibiotics were not given. The 
method can therefore be used to establish tumour 
tissue culture lines, and in 2 cases colon tumours 
were used in this way. Although local infection was 
not a problem, immunosuppressed mice are vulner- 
able to systemic infections. 

The interval between harvesting the tumour and 
implantation in mice did not affect eventual viability; 
in | case tumour removed at autopsy 23 hours after 
death produced a viable tumour implant. 

Implantation of tissues beneath the kidney capsule 
was used as it produced a vascular site and the slight 
pressure exerted by the kidney may aid vascularization 
of the implanted specimen. However, it has the dis- 
advantage that viability cannot be assessed by 
palpation, and any study investigating the effect of 
treatments on tumour growth would require large 
numbers of mice and serial sacrifice of them. Sub- 
cutaneous implantation in the snout was used because 
the firmnéss of the underlying nasal bone permits 
easy palpation, the slight pressure of the skin on the 
nasal bones may aid vascularization and implants in 


Human tumours in immunosuppressed mice 





Fig. 2. A large mass of human colon tumour removed fron 
an immunosuppressed mouse 6 months after implaniarior 
beneath the kidney capsule. 


Table Il: TUMOUR TYPES OF WHICH LARGE 
LESIONS DEVELOPED 


Parathyroid adenoma 
Cutaneous haemangioma 
Normal skin 


Large Tota 
Tumour type tumours implanted 
Stomach 3 
Colon 8 ) 
Rectal 5 | 
Breast 3 v) 
Hypernephroma | : 
Melanoma l ) 
Benign prostatic hypertrophy 5 j 
^ 
| 
| 


other subcutaneous sites tend to ‘wander’ and mas 
be difficult to locate. The overall viability at 2 weeks 
of implants under the kidney capsule was 68 per cen! 
and the viability of subcutaneous implants was 
slightly less at 65 per cent, but the proportion ol 
tumours which increased to a large size (» $ mm 
was greater in specimens implanted under the kidnes 
capsule. 

In most instances the implanted tumours did no 
increase in size very much; most specimens were 3 
4 mm at the time of removal and those at 2 months 
did not appear much larger than those at | month 
However, occasionally larger specimens were ob 
tained; in 29 instances specimens implanted under th: 
kidney capsule grew to more than 5 mm and occe 
sional implants grew to 2-3cm in diameter. The 
majority of these tumours were gastro-intestinal 
tumours, but a melanoma, breast tumours and 4 
specimen of benign prostatic hypertrophy also grev 
to a large size (Table //). In no cases were distant 
metastases found. 

Attempts were made to passage some of 
tumours into secondary hosts and in some cases the 
tumours could be passaged through five or 
generations and banks of viable tissues established 
However, studies have not yet been undertaken to 
see if the tumour antigens expressed remain un 
changed. It was established that even after five 
passages human tumour still could not be grown in 
normal non-immunosuppressed mice and hence the 
tumour had not become adapted. 
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Fig. 3. Human breast carcinoma. a, Specimen obtained at the time of operation. 5, After being maintained in at hymectomized 
irradiated bone-marrow-recor stituted mouse for 5 months. HE. ( - 120.) 





a b 


Fig. 4. Human bronchial carcinomas. a, Specimen obtained at autopsy 24 hours after death. b, After being maintained in an 
immunosuppressed mouse for 2 months. HE ( - 125.) 


Table HI: SURVIVAL OF HUMAN TISSUES IMPLANTED SUBCUTANEOUSLY 
Time after implantation of tumour or tissue 








2 weeks 4 weeks 8 weeks 12 weeks 
Total Total Total Total 
Tumour type Viable implanted Viable implanted Viable implanted Viable implanted 
Stomach 2 3 2 3 ü | | 2 
Colon 3 6 0 5 2 4 A 4 
Rectum 7 9 S 8 2 3 | 3: 
Breast B 19 9 16 4 lI 3 N 
Hv pernephroma | 3 | 3 Ü 2 0 4 
Bladder | | | 2 0 | 
Ovarian | | | | 
Astrocytoma | | 0 | 
Glioblastoma multiforme | | 
Melanoma | | 
Solitary myeloma | | ü | ü | 
Lymphoma 0 2 0 2 0 2 
Kaposi sarcoma ü | 
Benign prostatic hyper- 7 7 6 7 6 7 l E 
trophy : 
Parathyroid adenoma | 2 2 2 2 2 2 2 
Fibroma | | l | (E | 0 | 
Total 37 56 39 55 16 35 12 28 : 
Overall viability (",) 65 54 46 431 n 
E . 
. 424 


Human tumours in immunosuppressed mice 





Fig. 5. Human glioblastoma multiforme. a, Specimen obtained at 
mouse for 2 weeks. HE. ( - 125.) 





Fig. 6. Human colon tumour. a, Specimen obtained at operation. b, After being maintained in an immunosuppressed 
for 3 months and passaged to another immunosuppressed mouse. HE. £- 120.) 


Histological assessment of viability was not difficult, | lymphocytes, with decreased cell-mediated immuni! 
for it is unlikely that tumour organization would be (Davies et al., 1969a, b). However, such mice are sti 
. maintained for 2 weeks which was the earliest time capable of antibody production against the implay 
at which specimens were studied. (Castro and Simpson, 1974), but the biological activi 

In many cases viability could be assessed accurately of this antibody is not known. In no case did hum: 
by the macroscopical appearance of a pink gelatinous malignant tumour grow in normal mice 
tissue, Corroborative evidence of viability was ob- Other methods of immunosuppressine recipic 
tained by special stainings; PAS positive staining animals have been used. These methods use immatu 
showing mucin production in colon tumours and hosts which are immunologically incompetent (Bende: 
positive acid phosphatase staining was obtained in et al., 1949: Sommers et al, 1952: Southam et 
specimens of benign prostatic hypertrophy. Electron — 1970), cortisone (Palm et al.. 1958), antilymphou 
microscopy also showed maintenance of microstruc- serum (Phillips and Gazet, 1970) and irradia) 
ture including ribosomes. In some cases functional  (Toolan, 1951), but in each of these cases the number 
studies have been undertaken. A human broncho- of viable specimens was much lower than | 
genic carcinoma associated with hypercalcaemia in present experiments. Furthermore, exogenous 
the patient was associated with hypercalcaemia in the stances such as cortisone might suppress tum: 
mouse recipient. Some maintained parathyroid growth and may interact with agents to be testes 
adenoma fragments were also associated with hyper- In other cases tumours were implanted in privileged 
caleaemia and increased levels of parathormone sites, particularly the hamster cheek pouch (Handle 
(Castro and Zane[i, 1973). et al.. 1956; Patterson and Patterson. 1956; Willi 

The mechanism by which these xenogeneic tissues et al., 1971), the anterior chamber of the eve (Gre 
were accepted is certainly due to generalized immuno- — 1953) and intracranial innoculation (C hestern 
suppression. Thymectomy, lethal irradiation and 1959; Lance, 1967). but the use of privileged 
reconstitution. with syngeneic bone marrow cells may prevent therapeutic agents reaching the w 
cause depletian of the number of thymus-processed — geneic tissues. 

e 
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In vivo maintenance of human tumours offers con- 
siderable advantage over tissue culture methods, for 
the morphology of the tissue is preserved and selective 
outgrowth of stroma does not complicate the assess- 
ment of viability. Whilst organ culture techniques 
preserve morphology (Tchao et al., 1968), the in vivo 
method discussed has the advantages of a high rate 
of maintenance, it allows the assessment of the 
therapeutic : toxicity ratio and agents which affect 
tumour growth indirectly by changing the internal 
milieu may be studied. 

This method of in vive maintenance of human 
tumours gave a high viability rate and results suggest 
that it may be suitable for the assessment of thera- 
peutic agents and for deciding upon the most suitable 
type of drugs in individual cases. A disadvantage of 
the method is that it does not permit the study of 
therepeutic methods that stimulate cell-mediated 
immunity. 
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Preliminary report on the comparative use of lyophilized 
homograft and xenograft in the closure of raw areas 


M. HACKETT AND J. BOWEN* 
s 
SUMMARY 
Lyophilized allograft and xenograft appear to be 
equally effective for the temporary cover of raw areas. 

Lyophilized allograft has the disadvantage of occasion- 
ally separating into two layers when removed. One layer 
can easily be missed and inhibit the take of a sub- 
sequent autograft. 

Lyophilized xenograft is easier to handle and more 
easily available. In spite of the many advantages shown 
to be associated with this method of treatment, it is still 
virtually unused in Great Britain and in many other parts 
of the world. 


THe advantages of the use of allograft (tissue from 
another person) and xenograft (tissue from another 
species) as a temporary cover for skin defects have 
been reported many times (Boswick and Stone, 1968; 
Pruitt and Silverstein, 1971; Lee, 1972; Wood and 
Hale, 1972), yet it is still worth reiterating them. They 
are as follows: 

Reduction of fluid and protein loss. 

Reduction of heat and energy loss. 

Reduction of infection. 

Reduction of pain. 

Increase in mobility. 

Protection of exposed tendons, vessels and nerves. 
Promotion of healing. 

Economical use of autograft. 

. Psychological improvement of the patient. 

10. Improvement of scarring. 

The consensus of opinion has been that viable or 
lyophilized (freeze-dried) allograft is superior to fresh 
xenograft. However, cadaver skin is difficult to obtain 
because a doctor has to obtain permission from the 
relatives, and then the skin collected after arrangement 
with the mortuary attendant. Moreover, many 
potential donors cannot be used because of the nature 
of their fatal disease. Even in a unit which has been 
collecting allograft for years and has all possible 
facilities including transport and a technician, 
it is still almost impossible to supply the needs 
of a twelve-bed burns unit and three plastic surgery 
wards. 
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Recently, lyophilized xenograft in the form of 


irradiation-sterilized porcine skin has become 
available commercially. The purpose of this report 
is to compare the efficacy of lyophilized xenograft 
and allograft by using both on patients with some 
degree of skin loss. The authors also wish to under- 
line the Versatility and value of these biological 
dressings which are still virtually unused in Great 
Britain. 
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Materials and methods 

Eleven patients with areas of partial or full thickness 
skin loss due to varying pathology were treated with 
lyophilized allograft and xenograft. Equal amounts 
of the preparations were put on each wound; in the 
cases of full thickness defects the grafts were put 
on after excision, The lyophilized homograft was 
prepared by the method described by Chambler and 
Sachs (1969). 

The lyophilized xenograft was commercially 
prepared porcine skin sterilized by irradiation. Phe 
criteria by which each preparation was assessed were: 
in full thickness defects, the state of the resultant bed 
and the percentage take of autograft; in partial 
thickness defects, speed of healing, relief of pain and 
quality of residual scar. In both the ease of handling 
of the grafts and the number of changes necessary to 


achieve the required result were taken ints 
consideration. 
Technique 


The areas treated were completely covered with the 
biological dressings (Fig. 1) to achieve the best results 
and were inspected daily. If there was a collection 
under the tissue it was changed. In partial thickness 
defects both the allograft and xenograft separated 
spontaneously when healing had occurred. In the full 
thickness defects autografting was indicated when 
adherence to the bed was seen. With experience this 
can be appreciated, if present, 24 hours after the 
tissue is applied. Where possible, exposure of the area 
was preferred to covering with a dressing, 


Case reports 

Case 1; This patient with lateral and medial varicose ulcers 
had been treated unsuccessfully in hospital for 10 monihs wih 
repeated autografts and bed rest. The possibility of amputation 
had been considered. The ulcers were cleaned with Eusol and 
paraffin for 48 hours and then covered with lyophilized : 
graft and xenograft in alternate positions on each ulcer. These 
grafts were changed once after 3 days and then autogratt 
substituted. No difference in any of the beds was noted. One 
hundred per cent take of the autograft was achieved and the 
patient was mobilized and discharged in 21 dass. 













Case 2: This patient had a recalcitrant pressure sore which had 
failed to take on autograft. The sore was treated with ive 
philized allograft and xenograft. The areas under both types 
of graft healed in 10 days with three changes of biologica! 
dressing. 









Case 3: This patient was admitted with a partial thick 
scald on the thigh and buttock, involving 8 per cent of the t 
surface in a 65-kg woman. The area was covered with alternate 
strips of lyophilized allograft and xenograft. bui a Oem 
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Fig. 1. The standard sizes of Ivophilized allograft and 
lyophilized xenograft with a ruler to indicate the difference 
in sizes. Allograft is now produced in sheets big enough to 


cover half an adult back 





Case 5. Scalded baby with alternate strips of allograft 
and xenograft in position. This shows: (1) the comparative 
(2) à 
common mistake in the use of biological dressing, i.e 


41 , 
Fig. 2. 
ease of use of xenograft, being so much bigger 


allowing part of the raw area to be left uncovered. 


diameter blister was left intact. Immediate pain relief under 
hoth dressings was noted. The patient was discharged at her 
own request after 3 days for exposure treatment at home 
After 10 days both the allograft and xenograft peeled olf, 
leaving equally well-healed and lightly scarred areas. The 
blistered area took another week to heal and left a slightly 
hypertrophic scar, which itched 


Case 4: This patient presented with superticial gangrene of the 
thighs. buttocks and loins of unknown aetiology following 
Caesarean section, The area involved was 12 per cent of the 
body surface and a diagnosis of purpura fulminans was made 
\fter resuscitation the defect on one side was treated by 
excision and covering with lyophilized allograft and xenograft 
in alternate strips. Two days postoperatively this was sub- 
sututed with autograft which had been taken at the time of the 
first operation. Of the recipient beds, those from the lyophilized 
xenograft were thought to be slightly better. In two areas the 
lyophilized allograft stripped in two layers. The autograft take 
was 100 per cent on an unfavourable bed in an unfavourable 
area. After 10 days the opposite side, which had been protected 
with Mafenide, was treated in a similar manner with equally 
good results. The patient was discharged fully healed 39 days 
after admission 


Case 5: This baby was admitted after being scalded with 


boiling water on the back of the legs. involving 10 per cent of 


the body surface. Blisters were removed and one leg was 
dressed with Ivophilized allograft and the other with lyophilized 
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xenograft. A small similar area on both legs required g 
subsequent autograft. No difference was noted between the 
two legs with regard to speed of healing. quality of eventual 
area requiring autograft and xun on 
application of biological dressings 


scar. reduction of 


Case 6: This patient was admitted with gangrene of the back 
and buttocks, involving 8 per cent of the body surface. after 
an alcoholic excess when the patient probably lay in the same 
position on the floor for 24 hours. The area was excised aml 
the defect covered with alternate strips of lvophilized allograft 
and xenograft. This was left for 3 days and then substituted 
with autograft which had been taken at the time of the first 
operation. A good recipient bed was seen with no difference 
between the areas covered by the two biological dressings. 
There was 100 per cent take of the autograft in an area 
notorious for poor healing (Sachs and Watson. 1969). One 
piece of allograft stripped in two layers. 


Case 7; This patient was admitted for a second dermobrasion 
of acne scarring of the cheeks. The dermobraided areas were 
covered with allograft and xenograft. Both areas were equally 
well healed and the patient commented on the lack of pain in 
all areas and the improved result as compared with the first 


operation 


Case 8: This patient was admitted with a crush degloving 
injury of the sole of the foot. which had been sewn back into 
place but had become gangrenous. The lesion was excised and 
showed areas of exposed tendon. The wound was covered with 
allograft and xenograft and after two changes the whole area 
showed good granulation tissue. This was autografted with 
100 per cent success. 


Case 9: A 74-year-old woman sustained a crush degloving 
injury of the leg and thigh, A traumatic flap was sewn back but 
became grossly infected and necrotic. On admission the area 
was immediately excised under tourniquet control down to 
fascia and dressed with allograft and xenograft in alternate 
strips. This was substituted with autograft after 3 days. This was 
95 per cent successful, the only loss being where allograft had 
been mechanically dislodged. This was autografted instead of 
further allograft being applied and thus led to failure of the 
autograft. Pain relief was dramatic and equal under both 
allograft and xenograft 


Case 10: A 76-year-old diabetic was admitted with gangrenous 
skin of the calf and a large abscess in the gastrocnemius. The 
urea was excised, muscle removed and the defect 
covered with xenograft and allograft. Three changes of bio- 
logical dressings were required before the bed was suitable for 
autografting, which was 100 per cent successful when carried 
out. Pain relief was complete after the application of the 
biological dressings. 


Case |I: This patient was admitted with a 10 per cent full 
thickness burn of the legs and buttocks. The defect was excised 
and dressed with allograft and xenograft. Autograft was 
substituted after 3 days, one area of homograft separating into 
two layers. Apart from two small areas where there were gaps 
between the allograft and xenograft there was 100 per cent take 
of the autograft 


necrotic 


These cases demonstrate many of the advantages of 
the use of biological dressings. In each case the 
lyophilized xenograft was as effective as the lyo- 
philized allograft, except where there was separation 
of the allograft into two layers as it was removed. If 
this is not noticed the residual layer inhibits the take 
of the autograft. In these cases xenograft 
potentially superior to allograft. 

Because the xenograft is prepared in longer pieces 
and has a backing which indicates the epidermal surface 
more clearly it was easier to handle (Fig. 2). The 
allograft comes in smaller pieces and even experienced 
users sometimes find difficulty in differentiaginy 
epidermal from dermal surfaces. 


Was 


Discussion 

Whern'a patient sustains a burn, the best time to apply 
a biolegical dressing is immediately, i.e. when fluid, 
protein, energy and heat losses are maximal, when 
the pain is most severe and before infection becomes 
established. Similarly, with other raw areas the sooner 
they are covered, the better the result. In order to do 
this the tissue must be at hand. The use of allograft 
and xenograft in the treatment of such cases has 
proved to be effective, and if all the preparations of 
allograft and xenograft were easily available then the 
one of choice would be viable allograft. This is 
especially so as 1t 1s only with this tissue that there is 
any hope of long survival, either by immunosuppres- 
sion or good tissue typing or both (Batchelor and 
Hackett, 1970). The disadvantage of using viable 
tissue is that it is instantly available only in large units 
with good resources. 

A good substitute for live tissue is lyophilized 
allograft or xenograft, which are the only preparations 
which could be easily available to all centres or units. 
Their great advantages are that they can be stored 
without special facilities, they can last for over a year, 
and they can be available in the 30 minutes or less 
that it takes to reconstitute them. Of these, the more 
easily available is the lyophilized porcine skin. 

It is suggested by this preliminary study that the 
xenograft is slightly superior to the allograft in 
practice because of ease of handling, because the 
tissue is in larger pieces and because the backing 
indicates clearly the epidermal side. Also, the 
occasional separation into two layers of the allograft 
will inhibit the take of a subsequent autograft if not 
noticed. 


Lyophilized homograft and xenograft ° 


The final advantage of the use of lyophilized tissue 
is that it is less immunogenic than similar viable 
tissue, as indicated by Chambler and Sachs (1969) in 
the case of lyophilized allograft, and by Harris (1973) 
in the case of lyophilized xenograft. 
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The effect of trauma on colonic healing . 
THOMAS T. IRVIN AND THOMAS K. HUNT* 


SUMMARY 

Clinical studies have shown that bloody or traumatic 
colonic operations are associated with a high incidence 
of anastomotic dehiscence, and it has been suggested 
that trauma has important systemic effects on colonic 
healing. However, intra-abdominal trauma may have 
important local effects on colon healing, and the patho- 
genesis of anastomotic disruption in traumatized 
subjects remains uncertain, 

The effects of local and remote trauma were studied 
in colonic anastomoses in rats. Local trauma consisted 
of a retroperitoneal dissection and biopsy of the psoas 
muscle, and some animals were given peritoneal drains. 


Remote trauma consisted of a comminuted fracture of 


the femur. 
Remote trauma had no effect on the tensile strength 
and collagen content of colonic anastomoses, but local 


trauma in the vicinity of anastomoses resulted in loss of 
colonic tensile strength and a significant incidence of 


anastomotic disruption. The incidence of anastomotic 
disruption was not significantly affected by peritoneal 
drains. 

Anastomotic dehiscence in traumatized animals was 
accompanied by a significant reduction in the collagen 
content and collagen concentration of anastomoses, It 


is concluded that sepsis is the most probable cause of 


the failure of anastomotic healing in traumatized 
animals. 


Ir has been shown that remote trauma, hypovolaemia 
and tissue hypoxia have adverse effects on wound 
healing in experimental animals (Chassin et al., 1954; 
Zederfeldt, 1957; Stephens and Hunt, 1971; Hunt and 
Pai, 1972), and traumatized animals appear to have 
an increased susceptibility to bacterial infections 
(Ollodart and Mansberger, 1965; Conolly et al., 
1969). Clinical studies of patients undergoing colonic 
anastomosis have shown that operations involving 
excessive blood loss are associated with a high 
incidence of anastomotic dehiscence (Whitaker et al., 
1970; Schrock er al., 1973), and experimental studies 
by Hawley (1969, 1971) have suggested that the 
systemic sequelae of excessive surgical trauma may be 
important factors in the aetiology of anastomotic 
disruption after colon surgery. 

However, intra-abdominal trauma during colon 
surgery may also create a local environment which is 
unfavourable for the healing of anastomoses. 
Extensive dissections may interfere with the anti- 
bacterial defences of the peritoneum (Steinberg and 
Martin, 1944), and the presence of blood in the 
peritoneal cavity and peritoneal drains may promote 
the development of peritoneal sepsis (Berliner et al., 
1964; Bornside et al., 1968; Simmons et al, 1968). 


430 


Thus it is conceivable that the local effects of surgical 
trauma may be of greater significance than systemig 
factors in the aetiology of anastomotic disruption. 

In the present study the relative importance of the 
systemic and local effects of trauma on the healing of 
colonic anastomoses was examined in rats. 


Materials and methods 

The effects of intra-abdominal trauma, extra- 
abdominal trauma and peritoneal drains on colonic 
healing were studied in male Sprague-Dawley rats 
weighing 250-300 g. Under ether anaesthesia a 
segment of bowel measuring Icm in length was 
resected from the distal left colon and an end-to-end 
anastomosis was made, using an inverting technique 
and a single layer of interrupted 6/0 silk sutures. 


Experiment | 

One hundred and twenty-two rats were studied and 
the animals were randomly allocated to the following 
three groups: 

Controls (38 animals): On completion of the anasto- 
mosis in these animals the abdomen was closed and 
no further surgery was performed. 

Extra-abdominal trauma (28 animals): The experi- 
mental protocol for this group is shown in Fig. 1. On 
completion. of the anastomosis the abdomen was 
closed and a simple comminuted fracture of the right 
femur was produced by crushing the bone with an 
artery forceps. Pilot studies showed that such trauma 
resulted in a significant reduction in the venous 
haematocrit, amounting to 18 per cent on the first post- 
operative day and 23 per cent on the second post- 
operative day. 

Intra-abdominal trauma (56 animals): Figs. 2 and 3 
show the experimental protocol in this group. In half 
of the animals the left colon was retracted medially 
and the peritoneum of the posterior abdominal wall 
was incised, and a small biopsy was taken from the 
exposed psoas muscle (Fig. 2). No attempt was made 
to secure haemostasis in the traumatized tissue, and 
the anastomosis rested on the traumatized muscle 
when the colon was permitted to resume its normal 
position. In the remaining animals identical trauma 
was produced on the right side of the abdomen, 
remote from the colonic anastomosis (Fig. 3). 

To eliminate bias each animal was allocated to one 
of the groups on completion of the anastomosis by the 
random selection of cards which stated the experi- 
mental method to be used and the day on which the 
animal would be sacrificed. 
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In all three groups animals were sacrificed on the \ eee 


third and seventh postoperative days, and 10 control 

animal® were sacrificed on the day of surgery. The n 
anastomoses were resected in segments of colon pile e du ur MP di 
measuring 8 cm in length and tensile strength measure- ile aga eee 
ments were made. The colonic bursting pressure was 
measured with a mercury manometer during dis- 
tension of the colon with air at a constant flow of 
I ml/min, and the colonic bursting wall tension was 
derived from the product of the bursting pressure 
and the radius of the bowel at the point of rupture, 
according to the law of La Place (Nelsen and Anders, Colon 
1966). anastomosis 


The anastomoses were completely excised as 
standard strips of tissue measuring 5 mm in width, f \ / N 
as shown in Fig. 4, and identical biopsies of normal 
colon were obtained from the specimens removed 
during surgery. The colonic specimens were dried to 


constant weight in an oven at 96 "C and hydrolysed 
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Fig. 3. Experimental method used in animals subjected to 
intra-abdominal trauma remote from the anastomosis. 


in 6N hydrochloric acid for 16 hours at 106 ^C. The Colon | 
collagen content of anastomoses and biopsies of AUPS 
normal colon was determined by the colorimetric | | 


measurement of hydroxyproline, using the Technicon 
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autoanalytic procedure described by Jackson and 
Cleary (1967). 


Experiment 2 

The incidence of anastomotic dehiscence was studied 
in 112 rats, and these animals were allocated randomly 
to the following four groups: 

Controls (28 animals); On completion of the anasto- 
mosis in these animals the abdomen was closed and 
no further surgery was performed. 

Intra-abdominal trauma (28 animals): Intra-abdominal 
trauma was produced in juxtaposition to the colonic 
anastomosis as described in experiment | (Fig. 2). 
Combined — intra-abdominal | and — extra-abdominal 
trauma (28 animals): The experimental protocol for 
this group is shown in Fig. 5. Intra-abdominal trauma 
was produced in juxtaposition to the anastomosis, as 
described previously, and a simple comminuted 
fracture of the right femur was inflicted with an 
artery forceps. 

Intra-abdominal trauma and peritoneal drains (28 
animals): The experimental protocol for this group is 
shown in Fig. 6. Intra-abdominal trauma was produced 
in the region of the anastomosis, and a latex rubber 
corrugated drain, measuring 0-75-1-0 cm in width, 
was placed in the peritoneal cavity via a stab incision 
in the left lower quadrant of the abdomen. The tip of 
the drain was placed close to but not deliberately 
against the colonic anastomosis, and the external 
aspect of the drain was secured with a skin suture. 
No attempt was made to cover the external aspect of 
the drain. 

As in experiment l, the animals were randomly 
allocated to the various groups on completion of the 
anastomoses, but all the animals in this experiment 
were sacrificed on the seventh postoperative day. The 
anastomoses were completely excised as standard 
strips of tissue measuring 5 mm in width (Fig. 4), and 
the collagen content was determined by the methods 
described in experiment 1. 


Results 
Experiment | 


of surgery but post-mortem examinations failed to 
reveal any definite cause of death. The largest number 
of deaths occurred in the group subjected to extra- 
abdominal trauma. Five of the 28 animals in this 
group died, and it seems likely that the trauma 
accounted for at least some of these deaths. Two 
control animals died and 3 deaths occurred in the 
group subjected to intra-abdominal trauma. 
Anastomotic dehiscence: Anastomotic dehiscence 
occurred in 3 animals subjected to intra-abdominal 
trauma in juxtaposition to the colonic anastomosis. 
In each instance a perianastomotic abscess was found 
to communicate with the lumen of the bowel. No 
evidence of anastomotic dehiscence was found in 
contro! animals or in animals subjected to extra- 
abdominal or remote intra-abdominal trauma. 
Tensile strength: Fig. 7 shows the colonic tensile 
strength measurements in the various groups of rats. 
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In the control group measurements were made ia 10 
animals on the day of surgery, in 13 animals on the 
third day, and in 13 animals on the sevent® post- 
operative day, and the numbers of animals studied on 
the third and seventh days in the group subjected to 
extra-abdominal trauma were 10 and 13 respectively. 
Of the 28 animals subjected to intra-abdominal 
trauma in juxtaposition to the anastomosis, half were 
studied on the third day and the remainder on the 
seventh day. Of the animals in which the intre- 
abdominal trauma was remote from the anastomosis, 
12 were studied on the third day and 13 on the seventh 
day. 

The colonic bursting pressures and bursting wall 

tension. results showed a similar trend. Control 
anastomoses gained a small but significant degree of 
tensile strength during the first 3 days after surgery 
(P<0-01), and a rapid increase in colonic. tensile 
strength occurred after the third day. Extra-abdominal 
trauma had no significant effect on the tensile strength 
of anastomoses, and the results in animals subjected 
to intra-abdominal trauma remote from the anasto- 
mosis were not significantly different from those of 
control animals. However, significant changes in 
tensile strength occurred when the intra-abdominal 
trauma was in close proximity to the anastomosis. 
The colonic. bursting pressures and bursting wall 
tension results in these traumatized animals were 
significantly lower than those of control animals on 
the third day (P «0-005), and on the seventh post- 
operative day (P « 0-05). 
Collagen: The mean total collagen content of the 
anastomoses in the various groups of animals, 
the collagen concentration in dry colonic tissue and 
the collagen results in the biopsies of normal coion 
removed on the day of surgery are shown in Fig. 8. 
There was no significant difference between the various 
groups of animals with regard to the total collagen 
content of biopsies of normal colon or the collagen 
concentration therein. There was little change in the 
total collagen content of control anastomoses during 
the first 3 days of healing, but there was a sharp 
increase in the colonic collagen content between the 
third and seventh postoperative days. However, the 
results in traumatized animals were not significantly 
different from those of control animals. 

Fig. 9 shows the individual total collagen and 
collagen concentration results on the seventh post- 
operative day in the anastomoses of animals subjected 
to intra-abdominal trauma in juxtaposition to the 
anastomosis, including the 3 animals in which 
anastomotic disruption occurred, and the results are 
compared with the measurements in control anasto- 
moses on the seventh postoperative day. The collagen 
concentration of anastomoses in the trauma group 
was, in general, slightly lower than that which obtained 
in control anastomoses, and this was not a feature 
which was peculiar to disrupted anastomoses. In the 
case of the total collagen measurements, the overall 
difference between the two groups was slight, but the 
lowest values in the trauma group were found in*two 
of the anastomoses in which disruption had occurred, 
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Experiment 2 

Mortality: One death occurred in the control group 
and in gach of the groups subjected to intra-abdominal 
trauma, and post-mortem examinations failed to 
reveal àny obvious cause of death. These animals 
were not included in the analysis of the results. Four 
deaths occurred in the group subjected to a combina- 
tton of intra-abdominal and extra-abdominal trauma, 
and definite evidence of anastomotic disruption and 
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Fig. 6. Experimental method used in animals given 
peritoneal drains in conjunction with intra-abdominal 
trauma. 
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« Fig. 7. Experiment 1: Colonic tensile strength measurements 
in control animals, in animals subjected to extra-abdominal 
trfdunaa and in animals subjected to intra-abdominal trauma 
either close to or remote from the anastomosis. 
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Fig. 8. Experiment 1: Total collagen and colonic collagen 
concentration measurements in control animas, in animals 
subjected to extra-abdominal trauma and in animals 
subjected to intra-abdominal trauma either close to or 
remote from the anastomosis. 
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Fig. 9. Experiment 1: Total collagen and collagen 
concentration measurements in control anastomoses and in 
intact and disrupted anastomoses in test animals subjected 
to intra-abdominal trauma. 
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Table 1: EXPERIMENT 2: INCIDENCE OF 
ANASTOMOTIC DEHISCENCE 


No. of Anastomotic incidence of 
Group animals dehiscence dehiscence (°,) 
Control 27 0 0 
Intra-abdominal 27 Tt 35-9 
trauma 
Intra-abdominal 28 9T 32-l 


and extra- 
abdominal trauma 
Intra-abdominal 27 6 22.2 
trauma and 
intraperitoneal 
drain 





* Significantly higher incidence of dehiscence compared with 
the control group (77 = 804, Pe 0-01). 
+ Death resulted from anastomotic dehiscence in 4 animals. 


Table H: EXPERIMENT 2: TOTAL COLLAGEN AND 
COLLAGEN CONCENTRATION IN THE 


ANASTOMOSES CETS " 
Mean colonic 


Mean total collagen 
collagen content concentration 
ofcolon biopsy (ug/mg dry tissue 

Group {mg s.e.m.) “+: s.e.m.) 
Control 403.017 113-8 40414 
intra-abdominal trauma 396-021 94-4 1. 2-87* 
Intra-abdominal and 4-44... 0-26 93-5. 3.75* 
extra-abdominal trauma 
intra-abdominal trauma 3-78 = 0:17 108-2 i 2-93 


and intraperitoneal 

drain 
* Significant reduction in collagen concentration compared 
with the control group (P0-001) and trauma group with 
intraperitoneal drain (P = 0-005). 


Table HI: EXPERIMENT 2: TOTAL COLLAGEN AND 
COLLAGEN CONCENTRATION IN INTACT AND 
DISRUPTED ANASTOMOSES 
Mean total 
collagen 
content of 


Mean colonic 
collagen 
concentration 


No.of colon biopsv (ugimg dry 
Group animals (mg ^s.e.m.) — tissue}: sem.) 
Trauma -—1ntact 39 4:46 : 0-16 95.8 1 2-80 
anastomoses 
Trauma--anastomotic.— 12 33140:38* 88-0 =. 3-267 
dehiscence 


* Significant reduction in total collagen compared with intact 
anastomoses (f= 3:15, Pa 0-005}. 

t Significant reduction in collagen concentration compared 
with the control group (/ — 3:89, Pa 0-001). 





perianastomotic sepsis was found at autopsy in each 
case. 

Anastomotic dehiscence: Table 1 shows the incidence 
of anastomotic dehiscence in 27 control animals, 27 
animals subjected to intra-abdominal trauma, 28 
animals subjected to a combination of intra-abdominal 
and extra-abdominal trauma and 27 animals given 
peritoneal drains in conjunction with intra-abdominal 
trauma. Anastomotic dehiscence did not occur in any 
of the control animals, but this complication occurred 
in 25-9 per cent of the animals subjected to intra- 
abdominal trauma and in 32-1 per cent of the animals 
subjected to a combination of intra-abdominal and 
extra-abdominal trauma. Thus, a significant incidence 
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of dehiscence occurred in traumatized animals by 
comparison with control animals (P « 0:01), but the 
incidence of dehiscence in animals subjegted to 
combined trauma was not significantly different from 
that in animals given intra-abdominal trauma alone. 
The incidence of anastomotic dehiscence in the group 
given peritoneal drains was 22:2 per cent, which was 
not significantly different from the incidence in the 
other trauma groups. 

Collagen: Table II shows the mean total collagen 
content of anastomoses and the collagen concentration 
measurements in the four groups of animals. The 
mean total collagen content of the anastomoses in the 
various groups of traumatized animals was not 
significantly different from that of the control 
anastomoses, but the colonic collagen concentration 
measurements in the groups subjected to intra- 
abdominal trauma and a combination of intra- 
abdominal and  extra-abdominal trauma were 
significantly lower than those of control animals 
(P « 0-001). 

The total collagen and collagen concentration 
measurements in intact and disrupted anastomoses are 
examined in Table IH. The group given peritoneal 
drains has been excluded from this analysis and the 
remaining trauma groups have been combined. Thus, 
the values in 27 intact control anastomoses and 39 
intact anastomoses in the trauma groups were 
compared with the results in 12 disrupted anastomoses. 
The mean total collagen content of the disrupted 
anastomoses was lower than that of the intact 
anastomoses, and the difference between intact and 
disrupted anastomoses in traumatized animals was 
statistically significant (P<0-005). Similarly, the 
collagen concentration in disrupted anastomoses was 
lower than the value in intact anastomoses, and the 
difference between disrupted anastomoses and intact 


control anastomoses was statistically significant 
(P « 0-001). 
Discussion 


Chassin et al. (1954) found that remote trauma 
resulted in a significant reduction in the tensile 
strength of healing abdominal wounds in rats, and 
Zederfeldt (1957) found that remote trauma and 
hypovolaemia had similar effects on abdominal 
wound healing in rabbits. Lundgren and Zederfeldt 
(1969) and Stephens and Hunt (1971) found that the 
healing of skin wounds in rodents was impaired when 
tissue hypoxia occurred, and Hunt and Pai (1972) 
showed that the accumulation of collagen in tissue 
chambers implanted in the subcutaneous tissues of 
rabbits was significantly diminished when the animals 
were subjected to tissue hypoxia. It has been shown 
that oxygen is essential for the synthesis of collagen 
in vitro (Juva and Prockop, 1966). and these observa- 
tions support the concept that trauma which results in 
hypovolaemia and tissue hypoxia May interfere with 
tissue collagen synthesis and wound healing. 

Miles (1956) and Conolly et al. (1969) showed that * 
traumatized animals were unduly susceptible 4o 
bacterial infections, and this may „be a further 


* 
* 


consequence of inadequate tissue oxygenation. How- 
ever, the studies of Ollodart and Mansberger (1965) 
|: and Soovill and Saba (1973) have suggested that 
trauma jay have important effects on the normal 
immunological mechanisms guarding against bacterial 
invasion. 

Hawley (1969) examined the effects of remote 
trauma on the healing of anastomoses in the left 
colon of rabbits and found that trauma alone had 
ne significant effect on colonic healing. However, a 
significant incidence of peritoneal infection occurred 
in traumatized animals when bacterial contamination 
of the peritoneum obtained, and it was shown 
(Hawley, 1971) that the susceptibility of traumatized 
animals to peritoneal infection could be prevented by 
blood volume expansion. It was concluded, therefore, 
that remote trauma compromised the healing of colonic 
anastomoses by promoting the development of 
peritoneal and perianastomotic sepsis. Retrospective 
clinical studies by Whitaker et al. (1970) and Schrock 
et al. (1973) have shown that patients undergoing 
bloody and traumatic colonic operations are prone 
to develop anastomotic disruption. 

In the present study of colonic anastomoses in rats 
it appears that remote trauma had no significant 
effect on colonic healing. Remote trauma consisting 
of a fracture of the femur resulted in changes in the 
haematocrit which were equivalent to those described 
by Conolly et al. (1969) and Hawley (1969) in previous 
trauma models, but such trauma had no effect on the 
tensile strength and collagen content of colonic 
anastomoses (Figs. 7, 8). However, intra-abdominal 
trauma occurring in close proximity to the colonic 
anastomosis had a significant effect on colonic 
healing. The tensile strength of colonic anastomoses 
in these animals was significantly lower than that of 
control anastomoses (Fig. 7), and a significant 
incidence of anastomotic disruption occurred in 
animals subjected to local trauma (Table I). The tensile 
strength measurements in these animals must be 
interpreted with some caution for the anastomoses had 
a tendency to become adherent to the traumatized 
tissue, particularly in animals sacrificed on the seventh 
postoperative day, and it is conceivable that separation 
and removal of these anastomoses may have affected 
the bursting pressure results, although great care was 
used in removing the bowel in these animals. How- 
ever, there is no doubt regarding the incidence of 
anastomotic dehiscence in animals subjected to local 
trauma, and each case of anastomotic dehiscence was 
characterized by gross perianastomotic sepsis with 
abscess formation, and a definite defect in tbe 
anastomosis was demonstrated prior to removal of 
the bowel. 

Animals subjected to a combination of intra- 
abdominal and extra-abdominal trauma had a slightly 
higher incidence, of anastomotic disruption by 
comparison with animals subjected to local trauma 
, alone (Table I), but this difference was not statistically 
significant. It is possible that systemic factors such as 
hypevolaemia and tissue hypoxia may have affected 
colonic healing in animals dying after combined 
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trauma since anastomotic disruption was found in 
each case at autopsy, but, notwithstanding these 
observations, it is quite certain that the local effects 
of trauma were of much greater significance in the 
aetiology of anastomotic disruption in rats. 

The peritoneum has a remarkable capacity for 
removing bacteria and particulate matter from the 
peritoneal cavity (Florey, 1927; Steinberg and Martin, 
1944), but this function may be seriously compromised 
by the presence of blood and foreign material, 
including dead tissue, and by dissections of the 
peritoneum (Benians, 1924; Laufman and Method, 
1948; Bornside et al., 1968; Simmons et al., 1968), and 
in these circumstances peritonitis may ensue. It is 
probable that the intra-abdominal trauma inflicted 
on rats in the present study created a favourable 
environment for the propagation of peritoneal 
infection, and it seems likely that sepsis accounted 
for the failure of anastomoses in animals subjected to 
local trauma. 

Observations in experimental animals must be 
interpreted with caution, but it appears that the 
results of the present study may have some relevance 
to colonic healing in clinical practice. Operations 
involving low anterior resection of the rectum or 
surgery for fixed colonic tumours are frequently 
followed by disruption of the colonic anastomosis 
(Irvin and Goligher, 1973), and the intra-abdominal 
trauma involved in such operations has some resemb- 
lance to the experimental trauma used in the present 
study. All of these operations involve dissections of 
the peritoneum, bleeding and a variable degree of 
tissue damage, and it seems quite possible that sepsis 
may also be implicated in the pathogenesis of 
anastomotic disruption in such cases. 

Sepsis apparently affects colonic collagen meta- 
bolism, resulting in the disruption of colonic 
anastomoses, and Hawley (1969) reported that 
excessive collagenolysis occurred in infected colonic 
anastomoses in rabbits. In the present study the 
collagen content of disrupted anastomoses ın 
traumatized rats and the colonic collagen concentra- 
tion results were significantly lower than the values in 
intact anastomoses (Table III), but this was not an 
invariable feature of disrupted anastomoses (Fig. 9), 
and other workers have found that there 1s a rather 
poor correlation between the state of infected wounds 
or anastomoses and collagen measurements (Smith 
and Enquist, 1967; Hawley, 1969). Measurements of 
the collagen concentration in tissues are affected by 
many variables and they may be an unsatisfactory 
index of the collagen content of tissues (Woessner, 
1968). However, even total collagen measurements 
may not be sufficiently sensitive to detect small but 
significant changes in the collagen content of colonic 
anastomoses, for a colonic anastomosis may fail when 
healing becomes abnormal in only a small part of the 
suture line. 

The use of peritoneal drains in colon surgery has 
come under fire recently and it has been suggested 
that drains may promote the development of peritoneal 
sepsis (Dunphy, 1971; Hawley, 1973). Intraperitoneal 
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drains had no obvious beneficial or deleterious effect 
on colonic healing in the present study. The incidence 
of anastomotic disruption in rats which were given 
peritoneal drains in conjunction with intra-abdominal 
trauma was not significantly different from that which 
occurred in animals subjected to intra-abdominal 
trauma alone (Table I). The experimental studies of 
Berliner et al. (1964) suggested that drains had a 
deleterious effect on colonic bealing, but Manz et al. 
(1970) did not encounter this problem in dogs when 
drains made of Teflon were used. Clearly, there is an 
urgent need for a study of drains in colonic surgery in 
a randomized prospective clinical trial. 
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Pathogenesis and prevention of disruption of colonic 


anastomoses in traumatized rats 
.IHOMAS T. IRVIN AND THOMAS K. HUNT* 


SUMMARY 
‘Colonic operations complicated by excessive intra- 


abdominal trauma are followed by a high incidence of 


anastomotic. disruption. Experimental studies have 
shown that the local effects of trauma result in impaired 
colonic healing and a significant incidence of disruption 
in colonic anastomoses. 

The nature of the effect of local trauma on the heal ing 
of colonic anastomoses was studied in rats subjected to 
intra-abdominal trauma. 

The incidence of anastomotic disruption in trauma- 
tized rats was 18:5 per cent, but disruption did not 
occur when the colon was defunctioned for 4 weeks 
prior to surgery, and the incidence of anastomotic 
disruption in animals given intraperitoneal cephalothin 
during surgery was only 3-6 per cent. 

It was concluded that sepsis is the immediate cause 
of anastomotic disruption in traumatized rats, and it 
was suggested that the value of prophylactic intra- 
peritoneal antimicrobial therapy in patients undergoing 
colonie surgery should be studied in a randomized 
prospective clinical trial. 


CLINICAL studies have suggested that colonic opera- 
tions complicated by excessive trauma and blood loss 
are followed by a high incidence of anastomotic 
dehiscence (Whitaker et al., 1970; Schrock et al., 
1973), and experimental studies have shown that 
intra-abdominal trauma has an adverse effect on 
colonic healing (Irvin and Hunt, 1974). 

Intra-abdominal trauma may interfere with the 
antibacterial properties of the peritoneum, and it seems 
likely that sepsis may be the immediate cause of the 
failure of colonic healing in traumatized subjects. In 
the present study this hypothesis was examined in 
studies of colonic healing in rats. 


Materials and methods 

Colonic healing was studied in 84 male Sprague- 
Dawley rats weighing 250-300 g. Under ether 
anaesthesia a segment of bowel measuring | cm in 
length was resected from the distal left colon and an 
end-to-end anastomosis was made, using an inverting 
technique and a single layer of interrupted 6/0 silk 
sutures. The animals were subjected to intra-abdo- 
minal trauma as described in previous studies (Irvin 
and Hunt, 1974). The left colon was retracted medially, 
the peritoneum of the posterior abdominal wall was 
incised and a biopsy of the psoas muscle was taken. 
No attempt was made to secure haemostasis in the 
traumatized tissue, and the anastomosis rested on the 
traumatized muscle when the colon was permitted to 
resime its normal position. 
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The following three groups of animals 


studied. 


were 


Controls (28 animals) 
Control animals were given colonic anastomoses and 
subjected to intra-abdominal trauma. 


Defunctioning colostomy (28 animals) 

The experimental protocol for this group is shown in 
Fig. 1. A defunctioning colostomy was made in the 
right colon, and the animals were given colonic 
anastomoses and subjected to intra-abdominal iraumz 
4 weeks later. At the second operation bacterio- 
logical swabs were taken of the colonic lumen in the 
vicinity of the anastomosis, and these were spread on 
trypticase-soy agar plates. The cultures were incubated 
aerobically for 18 hours at 37 °C. 


Intraperitoneal antibiotic (28 animals) 
The experimental protocol for this group is shown in 
Fig. 2. The animals were given colonic anastomoses 
and subjected to intra-abdominal trauma, and 10 mg 
sodium cephalothin (Eli Lilly) in 3 mi norma! saline 
was placed in the peritoneal cavity 
abdomen was closed, 

The animals in all three groups were sacrificed on 
the seventh postoperative day, and the incidence of 
anastomotic dehiscence was recorded. 
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Fig. 1. Experimental method used in animals given a 
defunctioning colostomy 4 weeks prior to colonic anastomosis 
and intra-abdominal trauma. 
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Fig. 2. Experimental method used in animals given 
intraperitoneal cephalothin in conjunction with the colonic 
anastomosis and intra-abdominal trauma. 


Table I: INCIDENCE OF ANASTOMOTIC 


DEHISCENCE 
No. of Anastomotic Incidence of 
Group animals dehiscence dehiscence (%) 
Intra-abdominal 27 5* 18 5 
trauma 
Intra-abdominal 28 I 3:6 
trauma and 
antibiotics 
Intra-abdominal 22 0 0 
trauma and 
colostomy 





* Significantly higher incidence of dehiscence compared with 
the colostomy group (x? = 4:54, P « 0-05). 


Results 


Mortality 

One control animal died within 24 hours of surgery; 
no definite cause of death was apparent at autopsy. 
In the group of animals given a colostomy 6 deaths 
occurred within 1 week of the first operation. Post- 
mortem examinations in these cases revealed some 
dilatation of the caecum and distal small intestine, 
and death was attributed to intestinal obstruction. 
In this group, therefore, only 22 of the 28 animals 
underwent colonic anastomosis. 


Anastomotic dehiscence 

Table I shows the incidence of anastomotic dehiscence 
in the three groups of traumatized animals. The 
incidence of anastomotic dehiscence in the control 
group was 18:5 per cent, but dehiscence occurred in 
only 1 of the 50 animals comprising the other two 
groups. The incidence of dehiscence in the group given 
intraperitoneal cephalothin was 3:6 per cent, and 
anastomotic dehiscence did not occur in any of the 
rats given a defunctioning colostomy prior to surgery. 
The difference between the control group and the 
colostomy group is statistically significant (y! = 4°54, 
P « 0:05), but the difference between the control group 
and the group given intraperitoneal cephalothin just 
fails to achieve statistical significance. In each case of 
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anastomotic dehiscence a perianastomotic abscess 


was found to communicate with the lumen of the’ 


colon. : 

Bacteriological cultures of the lumen of the colon 
4 weeks after proximal colostomy revealed no bacterial 
growth in 36 per cent and a scanty growth in 14 per 
cent. In the remaining colostomy animals a profuse 
growth of mixed organisms was obtained. 


Discussion 

It has been shown that intra-abdominal trauma 
occurring in the vicinity of colonic anastomoses in 
rats results in a significant incidence of anastomotic 
disruption (Irvin and Hunt, 1974). This was also 
found in the present study, although the 18:5 per cent 
incidence of disruption was slightly lower than that 
which occurred in the previous study. 

Intra-abdominal trauma consisted of a retroperi- 
toneal dissection and biopsy of the psoas muscle and 
it appears that such trauma increased the suscepti- 
bility of animals to peritoneal infection. The peri- 
toneum possesses a remarkably efficient mechanism 
for the removal of bacteria and particulate matter 
from the peritoneal cavity (Florey, 1927; Steinberg 
and Martin, 1944), but this mechanism may fail in the 
presence of blood, foreign material and dead tissue 
(Benians, 1924; Bornside et al., 1968; Simmons et al., 
1968). Rothenberg et al. (1959) and Hawley (1969) 
showed that peritoneal sepsis has an adverse effect on 
the healing of colonic anastomoses, and it appears that 
sepsis was the immediate cause of anastomotic failure 
in animals subjected to intra-abdominal trauma. 

The present study has shown that measures used to 
limit or prevent bacterial contamination of the 
peritoneal cavity and peritoneal sepsis result in a 
dramatic reduction in the incidence of disruption of 
colonic anastomoses in traumatized rats (Table T). 
When animals were given a defunctioning colostomy 
4 weeks prior to colonic surgery, anastomotic disrup- 
tion did not occur, and it was shown that the contents 
of the defunctioned colon were sterile or contained 
reduced numbers of micro-organisms in 50 per cent 
of cases. Again, there was a marked reduction in the 
incidence of anastomotic dehiscence in traumatized 
animals when intraperitoneal cephalothin was used 
during surgery. The choice of cephalothin was based 
on studies of the bacterial flora of rat faeces which 
showed that cephalothin caused a greater and more 
consistent suppression of bacterial growth than 
neomycin or tetracycline. 

Clinical studies have shown that bloody and 
traumatic colonic operations are followed by a high 
incidence of anastomotic disruption (Whitaker et al., 
1970; Schrock et al., 1973), and it has been suggested 
that systemic factors such as hypovolaemia and 
tissue bypoxia may be responsible for the adverse 
effect of trauma on colonic healing (Hawley, 1971). 
However, studies in rats have shoWn that the local 
effects of trauma on healing colonic anastomoses are 
more significant than systemic factors (Irvin and 
Hunt, 1974), and the findings in the present study 
may have some interesting practical applications. 


- The results suggest that measures which limit the 
extent and significance of bacterial contamination of 
the peritoneum during surgery may help to prevent 
anastqmotic disruption after traumatic colonic 
operations. It is unlikely that surgeons would be 
persuaded to adopt a policy of defunctioning the 
colon several weeks prior to surgery on the basis of 

‘the present evidence, but it appears that antimicrobial 
agents may have an important role in the manage- 
«ment of patients undergoing colonic anastomosis. It 
has been shown that preoperative preparation of the 
colon with antimicrobial agents results in a significant 
reduction in the incidence of septic complications 
(Rosenberg et al, 1971), and it appears that the 
prophylactic use of intraperitoneal antibiotics during 
colonic surgery may be of significant value in cases 
complicated by excessive intra-abdominal trauma. 
The value of topical antibiotics in wounds has been 
established (Nash and Hugh, 1967), and clinical 
studies have suggested that peritoneal lavage with 
antimicrobial agents may control peritoneal sepsis 
(Cohn and Cotlar, 1962; Browne and Stoller, 1970) 
and prevent disruption of colonic anastomoses when 
peritoneal sepsis obtains (Pickard, 1972). However, 
the clinical observations on the intraperitoneal use of 
antimicrobial agents are quite uncontrolled, and the 
value of such therapy, particularly its use in colon 
surgery, must be studied in randomized prospective 
clinical trials. 
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Carcinoma of the male breast : 


M. J. K. HUDSON AND C. J. SMART* 


SUMMARY 

Sixteen new patients with carcinoma of the male breast 
presented to St Bartholomew's Hospital in the 20-year 
period from 1952 to 1971. Twelve (75 per cent) had 
Stage III or Stage IV disease. Seven of those in Stage 
III were thus classified by reason of the advanced (T3) 
local lesions and were treated by radical mastectomy. 
Results of treatment are recorded. The most significant 
prognostic factor is probably lymph node involvement. 
Orchidectomy is recommended in the management of 
disseminated disease and hormone assay studies may 
help to determine whether subsequent adrenalectomy 
will be of benefit. Two striking remissions following 
orchidectomy are presented. 


CARCINOMA of the breast occurs infrequently in the 
male, the incidence being approximately 1 for every 
100’female cases of the disease. Few people therefore 
gain much experience in treating the condition, and 
collective results must be studied when considering 
the most effective treatment for the individual patient. 

A retrospective study has been made of males with 
carcinoma of the breast admitted to St Bartholomew's 
Hospital in a 20-year period from 1952 to 1971. 
Particular interest is paid to long-term survivors, and 
an attempt has been made to assess what bearing their 
pathology and treatment has had on survival. Com- 
parisons are made with other series and a rational 
approach to management is discussed in the light of 
present knowledge. 

In the period 1952-71, 27 patients were admitted to 
this hospital with a confirmed diagnosis of male breast 
cancer. This number includes 6 who were referred 
from other hospitals to the Radiotherapy Department 
and 5 others admitted for various reasons who had 
been treated elsewhere. This left only 16 patients 
who presented de novo in a 20-year period. 

The age of the patients at the time of presentation 
varied from 51 to 84, with a mean of 62:5 years 
(Table I). Crichlow (1972), reviewing over 2000 cases 
in the world literature since 1900, gave the mean age 
as 59-6, with a spectrum from 5 to 93 years. The peak 
incidence for males is approximately 8 years later 
than in females. 

The aetiology is no more clearly understood in the 
male than in the female. It is thought that the lack of 
cyclical hormone stimulation may partly explain the 
comparatively low incidence in the male. Instances 
of primary carcinoma of the male breast in patients 
on oestrogen therapy are extremely rare, and there 
seems no association with pre-existing gynaecomastia. 
It is of interest to note that in Klinefelter's syndrome, 
in which breast development resembles that of the 
female and in which true lobulation can occur, the 
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incidence approaches that of the female. However, 
only 10 cases have been recorded. Irradiation would- 
also appear to be a factor, and instances are reported 
where radiotherapy was given as treatment for gynae- 
comastia, with subsequent development of carcinoma 
years later. 

The main presenting symptom is a painless lump in 
the breast. A discharge 1s common and is quoted as 
occurring in 80 per cent of cases. A bloodstained 
nipple discharge is indicative of carcinoma in 75 per 
cent of males, as opposed to only 25 per cent of 
females. Paget's disease of the nipple was present in 
2 of the patients in this series, and is recorded in 16 
other cases (Crichlow and Czernobilsky, 1969). 

Delay in presentation is even more of a problem in 
males than in females. Of 20 patients in this group in 
whom an accurate history was recorded, only 10 were 
seen within 6 months of first noticing the lump, 5 had 
had their lump for more than 6 months and 5 for more 
than a year. This factor, together with the relative 
closeness of the skin and pectoral muscles, means 
that the disease is more advanced, especially locally, 
when first seen and contributes to the worse overall 
prognosis in the male. As will be seen from Table II 
there were no cases in Stage I, and 14 out of 22 were in 
Stage III or Stage IV. It should be pointed out, how- 
ever, that the majority of those in Stage III were there 
by reason of the local tumour being T3 rather than the 
axillary nodes being fixed (N2), or even involved. 
Radical mastectomy with skin grafting can bring these 
patients within the bounds of operability. 

In considering the treatment of the local disease 
there is still dispute as to whether radical or simple 
mastectomy is preferable. Most American authors 
still prefer radical mastectomy. Greening and Aichroth 
(1965), however, reviewing 28 patients at the Royal 
Marsden Hospital, found that simple mastectomy with 
radiotherapy gave results comparable to radical 
mastectomy and felt that it was certainly indicated 
over the age of 65. Table III records the operations 
performed in 12 of our 16 patients; the remaining 
patients had inoperable lesions when first seen. AII the 
patients who had radical mastectomies had T3 lesions 
and 6 of the 7 patients are still alive. 

Radiotherapy is the most frequently used adjunct 
before or after surgery and was given to 11 of the 16 
patients. One man with bilateral Stage IV disease 
refused treatment and another survived for only a 
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week, It is perhaps of interest to note that the 3 
patients who electively did not receive radiotherapy 
are stillealive 14, 12 and 19 years later respectively. 
These nugnbers are, of course, too few to be significant. 
Taking the analogy with the female, however, it would 
seem reasonable, in the absence of axillary lymph 
node involvement, to withold postoperative irradia- 
tión and to adopt a “wait and see’ policy. 

The prognosis for males with breast cancer is 
generally regarded as poor, and apart from the greater 
average age of the patient and the greater delay in 
presentation it still remains worse than in the female. 
Probably the most significant factor is lymph node 
involvement, Ten-year survival figures are few; 
Crichlow (1972) quoted 49 patients followed for 10 
years after radical mastectomy, of whom 17 (35 per 
cent) were still alive after this time. If these figures are 
subdivided with regard to lymph node pathology, 16 
out of 26 (62 per cent) in the lymph node negative 
group survived as compared with | out of 23 (4-3 per 
cent) in the lymph node positive group. In our series, 
of the 5 patients who have survived 5 years or more, 
4 are in the lymph node negative category. The 
tumour in the male is necessarily subareolar and is 
probably associated with a higher incidence of 
internal mammary node involvement than the more 
often laterally placed tumour in the female, and this 
may explain the higher mortality in the male. 

In the management of advanced carcinoma of the 
breast in the male— and this must include those with 


Table I: AGE AT PRESENTATION 


Age: 40-49 No. of cases: 0 


S0- 59 6 
60-69 E 
70—79 3 
x 80-89 4 


Mean age at presentation, 62:5 years. 


Table Il: CLINICAL STAGING AT PRESENTATION 
_ (INTERNATIONAL CLASSIFICATION) 


Referred for deep 


Stage New cases X-ray therapy 
| 0 0 

HH 4 4 

H1 R | 

IV 4 | 


Table HI: TYPES OF OPERATION PERFORMED 
COMPARED WITH SURVIVAL TIME 


Survival time (yr) 


i Stage Stage Stage 
Operation H I IV 
Simple mastectomy AI S 
Radical mastectomy 43,7 2° YT 
12;,* 13,* 19° 
Biopsy excision 2 l 
Š 2 
Orchidectomy+t 2, 3,7 4. 13;* 6, 4 





* * Still alive. 
t Lymph nodes were positive in the patients with Stage [HI 
diseae. 
Those in italics.were over the age of 65 years. 


Carcinoma of the male breast 


lymph node involvement —orchidectomy is the main- 
stay of treatment. In this small series 6 patients were 
thus treated, and the results are recorded in Table IH 
Two of these cases are described more fully 


Case reports 

Case V: A. W.. aged 52 years, presented in 1960 with à 1-mon 
history of a lump in the left breast. One week prior to adimiss 
two further lumps had appeared in the skin. media 
nipple and had increased rapidly in size (Fig. 1). On examina 
tion a 5 - 4-cm mass infiltrating the skin and fixed to the dee 
fascia was found. Mobile enlarged nodes were palpable in th 


left axilla. A chest X-ray was clear. Clinical Stage HE (61 3 ^ 
M0) disease was diagnosed. 

On 20 February, 1960, the patient underwent iati 
orchidectomy, followed by radiotherapy to the brea 
gland fields. Gradual resolution occurred. bul a small ma 
and palpable lymph nodes remained. 

On 1 May left radical mastectomy was performed. His 
showed a poorly differentiated — mucus-secreting leni 


carcinoma; 11 of the 12 lymph nodes were involved. but (d 
highest, behind the axillary vein, was clear 
then uneventful until January. 1966, when a mobile nodule 
noted in the left axilla. This was excised in October. 1966 
showed 


Follow un 


histology similar tumour infiltrating fibro-adipo 





Fig. 1. Case 1, Appearance of the lesion at the tim 
presentation. 
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Fig. 2. Case 1. Chest X-ray in October 
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hormone assay 
suggested that further ablation therapy would be effective, It 
was. however, decided to withold this at that time. and treat- 
ment with cyclophosphamide (Endoxana). 


commenced 


ussue. A skeletal survey was normal. and 


SO mg b.d.. was 





Lett upper lobectomy specimen. 





Fig. 4. Case 1, Chest X-ray in October. 1970 
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In October, 1968, the patient complained of à cougb. ard 
a chest X-ray showed a large mass in the left upper lobe of the 
lung (Fig. 2). Left upper lobectomy was performed and a 
pedunculated secondary was also excised from the pleura. 
Histology demonstrated that the tumour was a metastasis in a 
mediastinal lymph node that had sequestrated into the upper 
lobe (Fig, 3). The patient remained well until 1970, when he 
was noted to have a palpable gland in the left supraclavicular 
fossa, and a chest X-ray showed further metastases (Fir. PI 
Prednisolone. 5 mg commenced, and he has 
remained on this since then together with the evclophospha- 
mide. His disease has slowly progressed; he now has layge 


Dd.. wus 


glands in both supraclavicular fossae and multiple shadows on 
chest X-ray (Fig. 5). The patient himself feels well, retaining a 


good appetite and doing a full day's work. It is now over 13 
vears since his disease was first diagnosed 


Case 2: W. R.. aged SI years, presented in August, 1964, with 
pain in the left shoulder. He had noticed a swelling in the right 
breast 2 years previously, and after 6 months the lesion had 
ulcerated through the skin. The patient had thought that he 
had tuberculosis and had been afraid to sce a doctor. On 
examination. there was a 8- 7-em fungating lesion in the 
region of the right breast. which was totally destroved (F iv. 6). 
The mass was fixed to the pectoral muscles and there were hard 
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Fig. 5. Case |. Chest X-ray in February, 1973, 





Fig. 6. Cuse 2. 
in August, 1964 . 


Appearance of the lesion al presentatfon 


E Carcinoma of the male breast 


fixed glands in both axillae. Radiology showed an erosion of size and was widely excised. The histology show 
ife left coracoid process—the cause of his presenting pain differentiated adenocarcinoma of the breast 
multiple pulmonary metastases (Fig. 7) and also erosions of Two months later the patient suffered fron 
the 8th aad ith dorsal vertebrae and of the right iliac crest subsequent weight loss. A barium meal study reveal 
Bilateral subcapsular orchidectoms was curried out on inconstant deformity of the body of the stoma H 
3 Septemfer. 1964, The patient was treated postoperatively rapidly deteriorated and he died in October 7 
with stilboestrol. 5 mg t.d.s., and cyclophosphamide. 50 meg mortem examination revealed a carcinoma 
b.d. Both the primary tumour and the pulmonary metastases with hepatic and peritoneal metastases. There 
regressed (Figs. 8, 9 and 10), skeletal metastases from the breast carcinoma 
1n August, 1966, the patient developed pain in the right 7th absence of pulmonary secondaries. The incide 
rib as a result of à pathological fracture; this was treated bs primary tumours occurring at other sites | 
radiotherapy with a single dose of 1000 R. In January, 1967, à. carcinoma of the breast is recorded as 5-4 per ceni (1 
pathological fracture-dislocation of the cervical spine C45 Holleb, 1955) 


occurred. His neck was immobilized in a collar and he wus 
given further radiotherapy with a dose of 2300 R. In July, 1968. 


the residual lump in his breast scar increased in size. and the 
2 " » “* ^ " , à IVe i 
area was irradiated to a dose of 3900 R with good effect. In Both cases illustrate striking objective. rem 


Discussion 


March. 1970, the residual tumour again started to increase in. following orchidectomy, although almost cer 





*Fig. 7. Case 2. Chest X-ray in August. 1964 





^ 
Fig. 8. Case 2. Regression of the lesion in November, 1964 Fig. 10. Cuse 2. Chest X-ray in March, 1950 
, 9 
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cyclophosphamide played an important role in Case 
2. Treves (1959) reported objective remission in 28 of 
4] patients after orchidectomy. The response to 
castration does not appear to be age related as it does 
in the female. The main problem reported seems to be 
concerned with obtaining the patient’s consent. 
Greening and Aicbroth (1965) stated simply that 
‘orchidectomy has generally proved unacceptable to 
all those patients advised to undergo the operation’, 
and Treves (1959) observed that “The acquiescence to 
orchidectomy seems to us to be a triumph of medical 
persuasion’. One must, nevertheless, use this 
persuasion and discuss frankly with the patient the 
diagnosis and the steps that one plans to take and 
why. The alternative is to use stilboestrol on a long- 
term basis, bearing in mind the possibility of atten- 
dant fluid retention in patients with heart disease in 
the over-50 age group. Few responses to oestrogen 
therapy have, however, been recorded and none to 
androgens. Additive hormone therapy following 
castration apparently conveys little benefit (Crichlow, 
1972). 

In this series no patients underwent adrenalectomy, 
and indeed only 24 such cases have been recorded, all 
but one being preceded by orchidectomy. In the largest 
series 5 out of 7 patients had objective remissions 
following adrenalectomy, all of which were preceded 
by orchidectomy (Holleb et al., 1968). It does not 
follow, however, that a successful orchidectomy means 
that adrenalectomy will achieve a similar response. 
One remission is recorded after adrenalectomy where 
orchidectomy had failed to produce a remission. 
Some indication as to the possible benefit of hormone 
ablation may be obtained from hormone assay studies. 


Reports on the use of cytotoxic drugs in this 
condition are too few to be of any value, although the 
overall impression gained is, as in the female, one of 
benefit to the patient. Cyclophosphamide and Metho- 
trexate are the two most frequently used diugs, and 
until more evidence is available the criteria for their 
use must be as in female cases of the disease. 
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chemotherapy." 
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Gastropericardial fistula — a complication 


of hiatus hernia 


J. L. MONRO, R. J. NICHOLLS, W. HATELY, R. S. MURRAY AND G. FI 


SUMMARY 

A case is reported of a pneumopericardium in a 69-vear- 
old woman caused by the rupture into the pericardium 
of a gastric ulcer situated in a hiatus hernia. Gastro- 
grafin studies were used to confirm the diagnosis and 
her initial conservative. management was successful. 
However, she died at the operation to close her fistula. 
probably largely as a result of multiple unsuspected 
pulmonary emboli compounding her acid pericarditis. 


PNEUMOPERICARDIUM is à rare occurrence and the 
causes are many and varied (Shackelford, 1931). 
Although perforations into the pericardium of an 
intra-abdominal gastric ulcer and carcinoma have 
both been reported (Gottesman and Bendick, 1926: 
Shackelford, 1931; Liu et al., 1967) it is believed that 
the intrapericardial rupture of a gastric ulcer in a 
hiatus hernia has not been previously reported. 


Case report 

Mrs M. G, (age, 69 years) had been treated for rheumatoid 
arthritis since 1961. She had received aspirin. indomethacid 
and gold injections and in April. 1971. had been started on 
prednisone (5 mg daily), which she had received until. her 
current admission. 

In 1968 she had been admitted for investigation of anaemia. 
A barium meal examination had demonstrated a sliding hiatus 
hernia. Sigmoidoscopy had been normal, but a barium enema 
examination had shown diverticular disease in the pelvic colon. 
The anaemia had responded to iron therapy. 

In 1971 she had been readmitted with rectal bleeding and 
weight loss, with a haemoglobin of 6:1 g per cent. A barium 
enema examination had been technically unsatisfactory and 
she had discharged herself before this could be repeated. She 
had been readmitted in August, 1972, again with rectal bleeding. 
She had undergone laparotomy on 15 September, when an 
anterior resection and defunctioning transverse colostomy had 
been performed. Pathological examination of the specimen 
had shown extensive diverticular disease and a malignant 
polyp 7 cm from the cut end. The colostomy had been closed 
on 26 November, and there had remained a small sinus on the 
anterior abdominal wall in the left iliac fossa but the patient 
had been otherwise well. 

Five days before admission to the London Hospital (18 
February, 1973), she had suddenly experienced a tight throb- 
bing sensation across the middle of her chest. This had become 
a pain which was constantly present and had increased in 
severity over the next few days. It radiated to the back and 
shoulders, there being no relieving or aggravating factors. She 
did not feel breathless and there was no cough. She had 
become increasingly weak and felt very unwell. She admitted to 
experiencing upper abdominal discomfort after meals frequentls 
over the past year. There was no dysphagia and only slight 
weight loss over the previous 6 months. 

On examination the patient appeared ill, thin and pale. 
There was marked generalized weakness and her temperature 
was 37 C. Her tongue was dry and tissue turgor reduced. The 
hafids wrists and knees showed changes of long-standing 
rheumatoid afthritis. 
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Fig. 1. Anteroposterior chest X-ray (18 Februar 
demonstrating an enlarged cardiac shadow and ga | ' 
pericardial cavity. 





Fig. 2. Gastrogralin swallow (19 February. 197 
demonstrating à large quantity of contrast the m 
cavity. The thoracic kyphosis is seen 
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The pulse rate was 90 and of low volume and the blood 
pressure was 100/50. There was bilateral ankle oedema and the 
jugular venous pressure was raised 2 cm above the clavicle. A 
loud harsh pericardial rub was heard and, in addition, a noise 
resembling the splashing of liquid could be heard over the 
precordium 

Chest 
breathing at the left base 

In her 
transverse 


bronchial 
"^^ 


expansion was poor with dullness and 


[he respiratory rate was 22/ minute. 
right 
there was à 


abdomen the left paramedian and 
were well healed; 


upper 


INCISIONS small 





Fig. 3. Gastrografin swallow (27 February, 1973). This film 
demonstrates the lower oesophagus, the hiatus hernia, part 
of the body of the stomach and the site of the fistula (arrow) 
Ihe drainage tube is also seen in the postero-inferior part of 
the pericardium. 





Fig. 4. The greenish white appearance of the surface of the 


heart. The thickened pericardium has been reflected upwards 
The infarcted apex of the right lung can also be seen 
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discharging sinus opening into the left iliac fossa. The liver 
was slightly enlarged. Bowel sounds were normal. Exanaindtion 
per rectum was normal. 

At the ume of admission the haemoglobin was 1190 g per 
cent, white cells 15 500 mm? and ESR 90. Blood urea was 
150 mg per cent, plasma sodium 133 mEq/l. potassium 
43 mEq/l. chloride 104 mEq/l and bicarbonate 20 mEq/l 
The alkaline phosphatase was 17-5 KA units. bilirubin 0:5 mg 
per cent, serum glutamic oxaloacetic transaminase and lactic 
dehydrogenase 146 mg per cent. The serum albumin wis 
l-4 mg per cent and globulins 4:0 g per cent. Blood sugar was 
184 mg per cent. Cultures of the sputum, mid-stream urine and 
hlood were all negative. x 

The electrocardiogram showed evidence of pericarditis. A 
plain chest X-ray (Fig. 1) showed air in the pericardial cavity. 

[he following day a Gastrografin swallow was performed 
(Fig. 2) which confirmed a fistula into the pericardium but did 
not clearly define its site. 

At this stage the patient was referred to the surgical team bul 
was thought to be too ill to withstand any major procedure 
She was anaesthetized and an oesophagoscops was performed, 
At 36cm gastric mucosa was seen with much regurgitation of 
greenish fluid. but because of a marked kyphosis nothing 
further was seen, A small midline subcostal incision was made 
and the pericardium opened, a small amount of fluid was 
sucked out and a size-28 Argyle drain inserted. She was taken 
to the intensive care unit and ventilated overnight. With the 
correction of her fluid and electrolyte imbalance and the 
administration of 3 units of blood. she improved considerably 
The endotracheal tube was removed on the following day. 

Over the next 8 days her general condition steadily improved. 
Approximately 400 ml of brown fluid containing blood and 
bile drained from the pericardial tube daily. At first this was 
extremely thick and irrigations with a penicillin solution were 
used to clear the tube. During this time she received intra- 
venous feeding in the form of Aminoplex and 20 per cent 
fructose. Nine days after admission a Gastrografin swallow 
showed free filling of the pericardial cavity and the fistula 
located at the level of the hiatus between herniated stomach 
and pericardium (Fig. 3). 

Since by this time the patient had achieved the maximal 
improvement in her general condition that could be expected 
with conservative measures, it was decided to explore the chest 
with the intention of closing the fistula. On 28 February a left 
thoracotomy was performed through the 7th intercostal space 
using a double lumen endotracheal tube to allow one-lung 
anaesthesia. The sliding hiatus hernia was found and mobilized. 
Medially and inferiorly the intrathoracic part of the stomach 
was adherant to the pericardium with much surrounding 
inflammatory tissue. In dissecting this, the fistula was entered, 
and the connection between stomach and pericardial cavity 
clearly seen. There was induration of the stomach around the 
fistula but no carcinoma was seen. The stomach was closed 
and the hiatus hernia repaired. On closing the chest, as the skin 
was being sutured, cardiac arrest occurred. The chest was 
reopened, and with cardiac massage and stimulants the heart 
was restarted. However. just as the chest was being closed for 
the second time the heart again stopped, and resuscitation was 
not possible. 

At post-mortem the most striking feature was the greenish 
white appearance of the surface of the heart, probably caused 
by acid pericarditis (Fig. 4). The repair of the hiatus hernia 
was intact, as was the suture of the stomach closing the fistula. 
and on opening the stomach a chronic gastric ulcer at the site 
of the fistula was found. The pulmonary arteries of the right 
upper lobe and to a lesser extent those of the right lower and 
left upper lobes had been occluded by old pulmonary emboli. 
resulting in the infarction of a considerable amount of lung 
tissue (Fir. 4). Nothing else of relevance was found at post- 
mortem, and there was no recurrent malignancy in the colon 


Discussion 

Pneumopericardium was probably first reported in 
the early nineteenth century, and the classic peri-* 
cardial sound (‘bruit de moulin’) was first detecjed in 
1844 by Bricheteau (Shackelford, 1931). «Trauma and 


infection can both cause pneumopericardium, and the 
formation of a communication with a viscus is well 
described (Gottesman and Bendick, 1926; Shackelford, 
1931; Harp and Peeke, 1949; Liu et al., 1967). The 
stomach can perforate into the pericardium through 
the diaphragm, either as a result of a carcinoma 
(Gottesman and Bendick, 1926; Harp and Peeke, 
1949) or of a peptic ulcer, particularly in the presence 
of Zollinger-Ellison syndrome (Liu et al., 1967). The 
ogsophagus can also perforate into the pericardium 
(Shackelford, 1931), though more commonly it 
perforates into the chest. Spontaneous perforation of 
the oesophagus into the pleural cavity was first 
successfully treated by operation by Barrett (1948), 
and a recent suggestion to help in the technique of 
repair is the use of a flap of pericardium (Millard, 
1971). However, the development of a fistula into the 
pericardium is much rarer and more sinister. 

In the present case the patient was known to have 
had a hiatus hernia for at least 5 years and had had 
symptoms of postprandial epigastric discomfort for 
| year. This latter symptom would fit with the finding 
of a gastric ulcer. Because of her hiatus hernia the 
stomach was closely applied to the pericardium, and 
possibly with the additional factor of her taking 
steroids the perforation occurred. 

The first plain chest X-ray clearly showed the 
pneumopericardium, but the exact site of the fistula 
was not known. A Gastrografin study showed the 
passage of Gastrografin into the pericardial cavity but 
did not define the exact site of the fistula. When first 
seen by the surgical team the patient was too ill to 
withstand exploration and closure of the fistula and 
therefore the pericardium was drained. 


Gastropericardial fistula 


Nine days of rehydration and attention to electro- 
lytes and intravenous feeding produced a great 
improvement and further X-ray studies were though: 
to be indicated. The Gastrografin study again showed 
brisk outlining of the pericardium and demonstrated 
the site of the fistula. 

The operation for closure of the fistula and repair 
of the hiatus hernia was technically satisfactory bu: 
the patient's death was probably largely due io the 
Presumably ii 


unexpected pulmonary emboli. ue 
pericardium and heart had been bathed in dc 


gast 
acid, which caused a severe pericarditis and this also 
had a part to play in the outcome. This patient with a 
hiatus hernia who therefore suffered from acid peri- 
carditis can indeed be said to have had ‘heart burn in 
its strictest sense. 


v 
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Postoperative chest infection 


A. P. PRESLEY AND J. ALEXANDER-WILLIAMS* . 


SUMMARY 
Postoperative chest infection occurred in 65 of 200 
patients, 100 of whom had biliary disease and 100 


duodenal ulcer. As might be expected the incidence of 


chest infection was significantly higher in males, in 
those with duodenal ulcer, in industrial workers and 
those with preoperative chest symptoms, particularly 
if they smoked, Contrary to what might he expected it 
was not significantly higher in smokers in general, 
obese patients and those having longer operations. 
Although the incidence is high in the 40-60 age group 
it is not direcily related to age. There appears to be a 
seasonal variation. 


THE incidence of postoperative chest infection is not 
only as common now as it was 40 years ago (King, 
1933) but despite advances in surgical technique, 
anaesthetics and chemotherapy there is evidence that 
the incidence has increased (Hamilton. 1961; Dudlev 
et al., 1962). 

There is evidence from experimental studies that 
some measures might be effective in reducing the 
incidence and severity of postoperative chest infection, 
such as prophylactic physiotherapy and breathing 
exercises (Smith and Cullen, 1964; Albert et al., 1965; 
Munro, 1970) and assisted ventilation and chemo- 
therapy (Anderson et al, 1963; Templeton, 1963; 
Cross, 1965; O'Driscoll, 1970). 

Recent studies of postoperative pulmonary collapse 
and pneumonia have thrown much light on the 
pathogenesis (Mann, 1949; Thoren, 1954; Safar, 
1965) and aetiology (Palmer and Sellick, 1952; 
Palmer, 1955; Wightman, 1968). The factors generally 
accepted as being important include advancing age 
(Palmer, 1952; Cahill, 1968), the male sex (Wightman, 
1968) smoking habit (Morton, 1944; Piper, 1958), site 
of the incision (King, 1933) and previous or chronic 
chest infection (Palmer, 1955). 

In order to provide background information for use 
in planning effective randomization in prospective 
trials to assess the value of prophylactic measures, we 
undertook a retrospective study of detailed case notes 
to assess the importance of different factors thought 
to be important in determining the risk of post- 
operative chest infection. 


Materials and methods 

Since 1969 the case records of patients with biliary and 
peptic ulcer disease have contained prepared forms on 
which were recorded factors thought to influence the 
incidence and severity of chest infection in the post- 
operative course. The records of 200 patients have 
been analysed; 100 with chronic cholecystitis and 
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100 with chronic duodenal ulcer. In order to reduee 
some of the variable factors the study was deliberately 
limited to two pathological conditions. 

The operations performed for duodenal ulcer 
consisted of vagotomy, of a variable extent, usually 
with a pyloroplasty, the operation being performed 
through a midline epigastric incision. The biliary 
patients all had cholecystectomy performed through 
a right upper paramedian incision. All the patients 
had a general anaesthetic given by a variety of 
anaesthetists with experience ranging from senior 
house officer to consultant. Patients having emergency 
operations were excluded as were any with unexpected 
findings at operation such as abdominal neoplasm or 
pancreatic disease. 

In this study the definition of postoperative chest 
infection was the presence of a cough productive of 
sputum with a fever of 38 € or more, accompanied 
by changed physical signs in the chest and occurring 
within 3 days of operation. This definition, which ts 
essentially clinical in nature, is similar to that used 
by Wightman (1968) but is more strict in its criteria 
than that used by many other workers. 

Although almost all the patients in the study had 
prepared data forms completed, the analysis was also 
based on the clinical notes, temperature charts, 
bacteriology reports and nursing notes. 


* 


Results 


|. Incidence 
There were 65 patients who developed a postoperative , 
chest infection (32:5 per cent). In those with duodenal 
ulcer the incidence was 47 per cent and in those with 
biliary disease 18 per cent. Although this difference 
is highly significant (P « 0-001) there are many factors 
that influence this difference, including age, sex and 
history of respiratory symptoms in the respective 
disease groups. 


2. Sex 

There were 104 males with a 43 per cent incidence of 
infection and 96 females with a 21 per cent incidence. 
The sex difference was statistically significant 
(P«0001). Within the disease categories male and 
female patients were almost equally affected in the 
peptic ulcer group but the male preponderance in the 
biliary group was approximately 3 : 1. 

* 

3. Age 

The age groups were analysed in decades from 20 to , 
over 70 years. In Fig. ! it can be seen that the incidence 
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of chest infection rose until the fourth decade when it 
became constant at 40 per cent. This plateau was 
maint@ined until the seventh decade when it fell to 
26:7 peg cent. Similar graphs could be drawn for the 
two sexes and for duodenal ulcer patients. In the 
analysis of patients with biliary disease there were so 
few numbers in some age groups that the correlation 
with age became erratic. The most important finding 
was the rapid increase in incidence of chest infection 
between the third decade (an incidence of 18 per cent) 
and the fourth decade (an incidence of 40 per cent); 
the difference was found to be significant (P < 0-05). 


4. History of chronic chest disease 

Chronic chest disease was defined as a preoperative 
history of persistent cough for 2 weeks or longer for 
2 or more successive years, dyspnoea or the habitual 
production of sputum. More detailed information was 
not reliably recorded in the case notes or data forms. 
The findings were analysed by comparing each of the 
groups of patients with cough alone, cough plus 
sputum and cough plus sputum plus dyspnoea with 
the group of patients having no respiratory symptoms. 
These were analysed separately for patients with 
duodenal ulcer and biliary disease (Table 1). 

a. Ulcer patients: Despite the fact that many patients 
with cough alone and cough plus sputum did not 
suffer postoperative chest infection, correlation 
between preoperative symptoms and postoperative 
chest infection was just significant (P = 0:05). The 
patients with cough, sputum and dyspnoea had a 
highly significantly greater risk of developing post- 
operative chest infection than had the asymptomatic 
group (P « 0-005). 

b. Biliary patients: The incidence of postoperative 
chest infection was significantly greater than in the 
asymptomatic group in the patients with cough alone 
and those with cough plus sputum (P «0-05). The 
patients complaining of cough, sputum and dyspnoe: 
were found to have no greater risk of chest infection 
when compared with the previous group but they 
were also at a significantly. greater risk. than the 
asymptomatic group (P « 0:05). 

In both disease groups the incidence of preoperative 
chest symptoms was high and was greater in males, in 
those with duodenal ulcer and those over 60 years 
(Table ID. 


5. Smoking habit 

When cigarette smokers (114 patients) were compared 
with non-smokers (68 patients) the respective incidences 
of chest infection were 38 and 28 per cent. The 
difference was not statistically significant (P = 0-3; 
Table HI). In addition the degree of smoking did not 
significantly affect the incidence of postoperative 
chest infection, P being 0-7 when comparing the 
incidences of postaperative chest infection in smokers 
of less than 20 cigarettes per day and smokers of more 


, than 20 cigarettes per day. This is perhaps surprising 


as the respective incidence of preoperative chest 
syfnptoms in the smokers was 34 per cent and in non- 
smokers 8-5'per cent. Males smoked more than females. 
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Fig. 1. Percentage of patients developing postoperative chesi 
infection analvsed by decade. 


Table I: INCIDENCE OF POSTOPERATIVE CHEST 
INFECTION IN PATIENTS WITH AND WITHOUT 


PREOPERATIVE CHEST SYMPTOMS 
Peptic ulcer Biliary disease 
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Table H: INCIDENCE OF SYMPTOMS OF CHRONIC 
CHEST DISEASE BY AGE GROUP AND SEX 














Under 60 Over 60 
ears years 
open of age of dus Females 
chronic chest ces ede A ivit i 
disease IO. 5 No. h No. 
Peptic ulcer 40 407 57 [7-6 42 8&4 
Biliary disease 24 42 34 58 27 4o MPO O86 











The incidence and extent of cigarette smoking 
decreased with age in both sexes. However. patients 
with symptoms of chronic chest disease who, despre 
their symptoms, smoked cigarettes had twice the 
incidence of postoperative chest infection compared 
with those who smoked but had no chest symptoms. 
There was a small group of patients who had chest 
symptoms but did not smoke. In these the incidence 
of postoperative chest infection was only 12 per cent 
compared with an incidence of 70 per cent in those 
with severe symptoms of chest disease who did smoke. 


6. Occupation 

Two groups were identified, the first being office and 
clerical workers, housewives and members of the 
professions. The second group, thought to be exposed 
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22 $9 ——6) King (1933) 


x----x Present study 





Percentage of patients 


Jan. Feb. Mar. Apr. May Jun Jul.Aug.Sept.Oct Nov.Dec. 
Month 


Fig. 2. Incidence of chest infection in 200 patients studied 
over a 3-year period analysed by month compared with a 
similar analysis reported 40 years ago. 


Table III: SMOKING HABIT RELATED TO 
INCIDENCE OF CHEST INFECTION 


Smoked Smoked 

<20 >20 
Non- cigarettes cigarettes 
smokers per day per day 


No. % No. X4 No. % 








Chest infected  post- 17 8:2 21 10-7 26 133 
operatively 
Chest not infected post- 51 263 33 176 47 238 
operatively 
Percentage of patients 25 39 36 
with a postoperative 
chest infection 
Table IV: WEIGHT RELATED TO INCIDENCE OF 
POSTOPERATIVE CHEST INFECTION 
Patients 10-19% 20 %-+ 
of above above 
average average average 
weight weight weight 
No % No. % No. % 
Chest infected post- 22 115 28 147 20 106 
operatively 
Chest not infected post- 58 30-5 22 IL5 40 212 
operatively 
Table V: RESULTS OF BACTERIOLOGICAL 
CULTURE OF THE SPUTUM OF 44 PATIENTS 
WITH POSTOPERATIVE CHEST INFECTION* 
Organisms identified Peptic ulcer Biliary disease 
Haemophilus influenzae 13 4 
Escherichia coli 2 3 
Proteus spp. 2 3 
Klebsiella 4 1 
Staphylococcus spp. 6 2 
Streptococcus spp. 4 0 
No pathogens isolated 3 4 
Normal commensals only 2 4 


* In some cases more than one organism was grown. 
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to an adverse environment, consisted of inqustrial 
workers. Of the 200 patients, the 42 industrial workers 
had an incidence of postoperative chest infection of 
52:3 per cent. The 152 clerical workers had an 
incidence of postoperative chest infection of 24*3 per 
cent. The difference was significant (P « 0:001). 


7. Type of vagotomy performed in the peptic ulcer 
patients 

Comparison of the figures for truncal (27 patients) 
and proximal gastric vagotomy (33 patients) showed 
the latter to be significantly less productive of post- 
operative chest infection (59 and 31 per cent re- 
spectively). The difference was significant (P « 0-05). 


8. Monthly variation 
The monthly incidence of chest infection during the 
study is shown in Fig. 2. It will be noted that there 
were peaks of chest infection in April and December, 
a similar finding being reported in the study by King 
(1933). 

Factors which were thought not to be significant in 
influencing the incidence of chest infection included: 


9. Weight 

The average weight of males and females in both 
peptic ulcer and biliary groups was not greater in the 
patients infected postoperatively compared with those 
who were not infected. When average weight and 
patients above average weight (Table IV) were con- 
sidered, it was found that those 10—19 per cent above 
average weight were significantly more frequently 
infected than those of average weight (P « 0-05). This 
finding was not borne out for the 20 per cent or more 
above average weight patients (P — 0:3). As the height 
of the patient was not always recorded no index of the 
degree of the obesity could be obtained. 


10. Incision 
Almost all the patients had either a midline or para-, 
median incision. Only 10 patients had oblique or 
transverse incisions, and all of these had some degree 
of postoperative chest infection. No conclusion can 
be drawn because the numbers are too small. 


11. Duration of operation 

The average duration of the anaesthetic for the total 
series was approximately 14 hours. Patients with 
an anaesthetic time of less than the mean had an inci- 
dence of chest infection of 24 per cent compared with 
36 per cent in those who had a longer than average 
anaesthetic time. The figures were not statistically 
significant. 


Other findings 

Length of stay in hospital: Many of the patients in this 
series were the subjects of clinical trials necessitating 
many pre-, per- and postoperative tests. These factors 
almost certainly increased the length of the operating. 
time and the length of stay in hospital. The peptic 
ulcer patients had an average length of stay of 13«ddys. 
If there was no postoperative chest infection the stay 
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was «11:5 days and with postoperative chest infection 
was 14-6 days. This appears to indicate a delay in 
dischatze of approximately 3 days due principally to 
chest complications. 

The biliary patients had an average length of 
hospital stay of 11:5 days, those with chest infection 
staying 12 days and those without chest infection 
11-2 days. 

Ryle's tube: In 84 chronic duodenal ulcer patients who 
had a Ryle’s tube i situ postoperatively the incidence 
of postoperative chest infection was found to be 
statistically not significant when compared with those 
in whom a Ryle's tube was not used. 

Bacteriology: Of the 69 patients with postoperative 
chest infection, 57 had sputum cultured and patho- 
genic organisms were found in 44. The distribution of 
the pathogenic organisms isolated is recorded in 
Table V. 

Mortality: One patient died. She was over 90 vears of 
age and died of a terminal bronchopneumonia occur- 
ring at such a time postoperatively as to be beyond the 
limits of the above definition of postoperative chest 
infection. 


Discussion 

Peptic ulcer and biliary patients were chosen for this 
study because they are treated frequently in this unit, 
because being high abdominal operations they are 
productive of a high incidence of postoperative chest 
infections and because the two groups were approxi- 
mately matched with respect to duration of operation, 
similarity of incision site and presumably a similar 
amount of postoperative pain and pneumoperitoneum. 

Some of the results of this study were anticipated 
and are in agreement with previously reported data. 
Thus the incidence of postoperative chest infection in 
each operation group is compatible with the figures 
of King (1933) and Wightman (1968). Other authors, 
such as Albert et al. (1965), have reported a low 
incidence of chest infection, but as in these series the 
postoperative chest infection was associated with a 
high mortality it seems likely that they were only 
considering a more severe type of chest infection than 
was considered in our series. 

Most authors suggest that the incidence of post- 
operative chest infection increases with age (King, 
1933: Dripps and Deming, 1946; Mann, 1949; Thoren, 
1954), although Wightman (1968) concluded that 
age had no significant influence on the incidence of 
postoperative pulmonary complications after upper 
abdominal surgery. However, it is clear from our 
study that a simple comparison of age incidence 
between series is not possible without taking into 
consideration such factors as sex, the pathological 
condition necessitating the operation, occupation of 
the patient and possibly even time of the year. The 
preponderance of postoperative chest infection in 
males in this series agrees with the figures quoted by 
other workers, but our findings suggest that the 
possibility of an occupational respiratory hazard may 
bè an important factor in predisposing men to post- 
operative chest infection. 


Postoperative chest infection 


It is to be expected that there would be an associa- 
tion between preoperative bronchitic symptoms anc 
postoperative chest infection (King, 1933; Mann, 
Palmer (1955) concluded that smokers with bron- 
chitis are more likely to develop postoperative chest 
infection than smokers without bronchitis. Quir 
findings confirm these views. However, our results do 
not support the generally accepted view that overall 
smokers are susceptible to chest infection. after 
operation. Our findings agree with the views of Palmer 
(1955) and Wiklander and Norlin (1957), 
concluded that in the absence of bronchitis cigarette 
smoking was not an important factor in predisposing 
to chest infection. 

Wightman (1968) compared the risk of 
infection after operation in 23 patients involved in 
foundry work and coal mining compared with 2 
larger number of patients not exposed fo 
occupational hazards. He concluded that the occupa- 
tional hazard did not increase the incidence of 
infection. However, the number of patients that he 
studied was small and his opinion is not substantiated 
by the findings in our survey nor those of Collins 
et al. (1968), which suggest that an unfavourable 
occupational environment increases the risk of chest 
infection. 

Prolonged operation or anaesthetic time has been 
incriminated as a predisposing factor in postoperative 
chest infection by Dripps and Deming (1946), who 
noted a very high incidence of infection when the 
operation lasted for more than 3 hours. In our series 
very few operations lasted for this length of time. 
The longest operations were usually those involving 
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performed when we were learning a new technique 
and making a large number of recordings and measure- 
ments during the operation. Despite this, these 
patients appear to have a lower incidence oi posi- 
operative chest infection than in those having a 
truncal vagotomy. One possible explanation for this 
difference is that no atropine was used in the patients 
having proximal gastric vagotomy whereas it was in 
all the others. Rattenborg and Holaday (19641 have 
suggested that atropine causes viscid bronchial 
secretions which may be difficult to expe after 
operation. 

The observations on weight are of interest since 
they bear out the findings of Pemberton and Manax 
(1971), who explained the unexpected lower incidence 
of postoperative chest infection in the grosslv over- 
weight by a higher standard of postoperaiive care 
given to such patients. 

The monthly variation in incidence over the 2i- 
year period of this study shows a peak incidence in 
April and December. This finding may have no 
significance but is in agreement with the observations 
of King (1933) and Griffiths (1934). 

We appreciate the problems adherent in a retro- 
spective study and the dangers of drawing too many 
conclusions from it. However, the results of this study 
have enabled us to define a high risk group of 
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patients. If there is any value to be obtained from 
prophylactic therapy then it should be in the high 
risk patients that it should show the greatest benefit. 
It is clear that any prospective controlled trial of 
prophylactic chemotherapy, physiotherapy or bron- 
chospasmolytic therapy would have to be conducted 
on comparable risk groups. 


References 

ALBERT J., LOFSTROM B. and PERNOW, B. (1965) Post- 
operative pulmonary complications. Acta Chir. 
Scand. 129, 395-403. 

ANDERSON W. H., BURGIN E. D. and HAMILTON G. L. 
(1963) Prevention of post-operative pulmonary 
complications. JAMA 186, 763-766. 

CAHILL J. M. (1968) Respiratory problems in surgical 
patients. Am. J. Surg. 116, 362-368. 

COLLINS C. D., DARKE C. S. and KNOWELDEN J. (1968) 
Chest complications after upper abdominal 
surgery, their anticipation and prevention. Br. 
Med. J. 1, 401-406. 

CROSS H. D. (1965) The detection, prevention and 
management of post-operative pulmonary com- 


DRIPPS R. O, and DEMING M. v. (1946) Post-operative 
atelectasis and pneumonia, diagnosis, etiology 
and management based on 1240 cases of upper 
abdominal surgery. Ann. Surg. 124, 94—110. 

DUDLEY H. A. F., BAKER L. W. and ANDERSON W. A. 
(1962) The place of bronchoscopy and trache- 
ostomy in general surgical patients. J. R. Coll. 


FORTHMAN H. J. and SHEPHERD A. (1969) Post- 
operative pulmonary complications. South Med. J. 
62, 1198-1200. 

GRIFFITHS H. F. (1934) Post-operative pulmonary 
complications. Br. J. Anaesth. 11, 89-109. 

HAMILTON w. K. (1961) Atelectasis, pneumothorax and 
aspiration as post-operative complications. 
Anesthesiology 22, 708—722. 

KING D. S. (1933) Post-operative pulmonary complica- 
tions: statistical study based on two years personal 
Observation. Surg. Gynecol. Obstet. S6, 43-49, 


432 


MANN K. J. (1949) Post-operative respiratory complica. 
tions. A study of 1,000 genito-urinary cases. 
* 


MORTON H. J. V. (1944) Tobacco smoking and pul- 
monary complications after operation. Lancet 1, 
368—370. 

MUNRO D. D. (1970) Practical guides to prophylaxis 
and treatment of lung complication. Surgery 68, 
727-728. 

O'DRISCOLL M. (1970) Post-operative pulmonary 
atelectasis and collapse and its prophylaxis with 
intravenous bicarbonate. Br. Med. J. 4, 26-28. 

PALMER K, N. V. (1952) M.D. Thesis, Cambridge. 

PALMER K. N. V, (1955) Post-operative pulmonary 
complications. Postgrad. Med. J. 31, 25-29. 

PALMER K. N. V. and SELLICK B. A. (1952) Effect of 
Procaine Penicillin and breathing exercises in 
post-operative pulmonary complications. Lancet 
1, 345—347. 

PEMBERTON L. B. and MANAX w., G. (1971) Relationship 
of obesity to post-operative complications after 
cholecystectomy. Am. J. Surg. 121, 87-90. 

PIPER D. w. (1958) Respiratory complications in the 
post-operative period. Scott. Med. J. 3, 193-198. 

RATTENBORG C. C. and HOLADAY D. A. (1964) Using 
physiotherapy as an adjunct to surgical care. 
Surg. Clin. North Am. 44, 219—226. 

SAFER P. (1965) Respiratory Therapy. Clinical Anesthe- 
sia Series. Davis & Co. Ltd. 

SMITH R. H. and CULLEN S. C. (1964) Prevention and 
treatment of post-operative atelectasis. Anesth. 
Analg. Cleve. 43, 133-136. 

TEMPLETON J. v. (1963) Bronchospasm in the surgical 
patient. Am. J. Cardiol. 12, 456-457. 

THOREN L. (1954) Post-operative pulmonary complica- 
tions. Acta Chir. Scand. 107, 193-2085, à 

WIGHTMAN J. A. K. (1968) A prospective survey of the 
incidence of post-operative pulmonary complica- 
tions. Br. J. Surg. 55, 86-91. 

WIKLANDER ©, and NORLIN U. (1957) Effect of physio- 
therapy on post-operative pulmonary complica- 
tions. Acta Chir. Scand. 112, 246-254. 


* 


Br. J. Surg. Vol. 61 (1974) 453-455 


Contbined transpleural exploration and extraserous 
drainage of subphrenic abscess 


P. HALLIDAY, A. F. GRANT, G. R. NICKS, B. D. LECKIE AND J. LOEWENTHAL* 


SUMMARY 

Combined  transpleural exploration and extraserous 
drainage of subphrenic abscesses offer the advantages 
of transpleural exploration for location of a subphrenic 
abscess with the safety of extraserous drainage. 1n 
addition, thoracic complications can be treated simul- 
taneously. The method was employed with success in 
18 of 20 patients, in 12 of whom serious thoracic 
complications were present. 


IMPROVED techniques of management of subphrenic 
abscess have emerged slowly since the condition was 
first identified by Barlow (1845). Trendelenburg (1883) 
first introduced  transpleural drainage, but the 
morbidity and mortality were, and remained, severe, 
though Lahey (1944) persisted with this approach. 
Transabdominal exploration has been employed from 
the outset of abdominal surgery either as a diagnostic 
or a therapeutic measure or both. 

Extraserous drainage was developed by Nather and 
Ochsner (1923) for the specific purpose of reducing the 
incidence of morbidity and mortality. In spite of the 
subsequent reports by Ochsner and Graves (1933) and 
Ochsner and DeBakey (1938), Harley (1955) found it 
necessary to condemn again trans-serous approaches 
to the subphrenic spaces and to recommend extra- 
serous approaches whenever possible. Lahey (1944) and 
Boyd (1966), however, practised transpleural drainage 
with acceptable results, while transabdominal explora- 
tion has been preferred by others (Ariel and Kazarian, 
1971). 

The purpose of this paper is to present the results 
of a method involving transpleural exploration and 
evacuation of a subphrenic abscess followed by the 
institution of extraserous drainage. 


Clinical material 
Two hundred and twenty-eight patients were 
treated at the Royal Prince Alfred Hospital for sub- 
phrenic abscess between 1950 and 1971 with an 
overall mortality of 39 per cent. Twenty patients were 
treated by combined transpleural exploration. and 
extraserous drainage, with | postoperative death and 
t delayed death | month later. The causes of the 
subphrenic abscesses and the related complications 
are listed in Table I. In the same period the mortality 
after extraserous drainage was 17 per cent, as 
compared with 35 per cent after transperitoneal 
drainage. 

The indications for the employment of combined 
tfamspleural exploration and extraserous drainage 
were the Presence of known or suspected thoracic 


matory state away from the subphrenic abscess below 
the diaphragm. 


Technique of combined transpleural exploration and 
extraserous drainage 

Through a thoracotomy in the 8th or 9th intercostal 
space the pleural cavity was explored for pathology 
such as an empyema thoracis, a lower lobe abscess 
communicating with a subphrenic abscess or adhesions 
of the lower lobe to the diaphragm over a subphrenic 
abscess. On palpation the diaphragm was “boggy. 
‘friable’ or ‘indurated’; in some patients the abscess 
was entered when adhesions of the lower lobe to the 
diaphragm were cleared from the diaphragm. 

In 15 patients the abscess was evacuated through 
the diaphragm before placing an extraserous drain in 
the most direct route. In 4 patients the diaphragm was 
not opened. After locating the abscess the most direct 
extraserous route was selected and either a second 
small incision close to the costal margin was used, 
guiding a drain into the abscess by palpation through 
the diaphragm, or the abscess was entered by explora- 
tion through the bed of the [2th rib (Ochsner and 
Graves, 1933) after closure of the thoracotomy 

Thoracic pathological conditions such as empyema 
thoracis, haemothorax, a lung abscess or suppurative 
pericarditis were treated appropriately in conjunction 
with this method (Table f). 





Results 


Mortality 

One patient died suddenly | month after operation, 
and after infected hepatic hydatid cysts with subphrenic 
abscesses and lung abscesses had apparently 
successfully treated. The cause of death was Gram- 
negative septicaemia, One patient died from sepli- 
caemia (Candida albicans), pancreatitis and intestinal 
fistulae after drainage of a subphrenic abscess. 


beer 


Morbidity 
Recurrent empyema thoracis with a second decortica- 
tion was needed in | patient; recovery was eventually 
complete. 

Seven patients over 50 years of age were treated, 
Both the patients who died belonged to this group: | 
survivor was aged 81. 
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Table I: DETAILS OF THE PRESENT SERIES 


Case 
no. 


I 


10 


14 


15 


16 


19 


20 


Sex Age 
M 35 
F 32 
M 61 
M 19 
M 26 
F 40 
M 60 
F 29 
M 81 
F 47 
M 15 
M 60 
M 54 
M 32 
M 27 
F 53 
M 3l 
M 42 
F 45 


Primary cause 
Huge hepatic hydatid 


Huge hepatic and pul- 
monary hydatids 


Duodenal ulcer with 
haemorrhage; partial 
gastrectomy 

Oesophageal stricture 
after closed abdomi- 
nal injury 

Appendicitis; post- 
operative abscess 


Left staghorn calculus 
with pyonephrosis 
and left subphrenic 
abscess 

Duodenal ulcer with 
haemorrhage; partial 
gastrectomy 

Bilateral pyosalpinx 
with peritonitis; 
colostomy with com- 
plications 

Acute cholecystitis; 
non-operative 
treatment 

Laparotomy, primary 
sterility; perforated 
colon, Hartmann’s 
operation 

Appendicitis; postoper- 
ative abscess; Gram- 
negative septicaemia 

Primary nght sub- 
phrenic abscess 


Multiple liver hydatids 
(infected) with right 
subphrenic abscesses 


Splenectomy after MVA 


Oesophageal stricture 
after closed abdo- 
minal injury 


Prepyloric ulcer and 
haemorrhage; partial 
gastrectomy, vago- 
tomy and splenec- 
tomy 

MVA, bilateral haemo- 
thoracis, bilateral 
fractures of femurs, 
tear in spleen, left 
subphrenic abscess 

MVA, ruptured liver, 
spleen; splenectomy 


Cholecystectomy and 
exploration of com- 
mon bile duct 9 
months before onset 


M 54 Primary left subphrenic 


abscess 


MVA, Motor vehicle accident. 
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Thoracic complications 


Through diaphragm 
into lung, to apex 
of right lower lobe 

Pulmonary hydatid 


Empyema thoracis re- 
quiring decortication 


Nil 


Empyema thoracis re- 
quiring decortication 


Empyema and broncho- 
cutaneous transthor- 
acic nephrectomy of 


left subphrenic abscess 


Nil 


Bilateral pleural 
effusions 


Left pleural effusion 


Right pleural effusion 


Acute suppurative peri- 
carditis, empyema 
thoracis 

Pleural effusion 


Two abscesses in right 
lung (lower lobe) re- 
quiring lobectomy 


Haemopneumothorax 
requiring decortica- 
tion 

Osteomyelitis of 8th rib 
underlying empyema, 
abscess found on ex- 
ploration 

Pleural effusion 


Left empyema thoracis 
and recurrent mght 
haemothorax requir- 
ing decortication 


Bronchial colonic fistu- 
lae communicating 
with abscess 


Abscess 1n right lower 
lobe of right lung 
with bronchial fistu- 
lae requiring lobec- 
tomy 

Pleural effusion 


Morbidity due to 
treatment of abscess 


Loculation of right sub- 
phrenic abscess re- 
quired drainage 

Loculation of nght sub- 
phrenic abscess 


Nil 


Wound infection 


Incomplete expansion 
of lung; second de- 
cortication 

Fistula followed with 
reloculation 


Second left subphrenic 
abscess found later 


Nil 


Nil 


Nil 


Nil; bilateral abscesses 
and pericardium 
drained 

Nil; diagnostic laparo- 
tomy also performed 
—negative 

Previous laparotomy 
missed one abscess, 
found one 


Nil 


Recurrent wound infec- 
tions 


Persistent intestinal 
fistulae, wound infec- 
tions 


Nil; bilateral thorac- 
otomy performed, 
with repair of hole in 
diaphragm, etc. 


Nil after combined 
transthoracic explora- 
tion and extraserous 
drainage of left sub- 
phrenic abscess 

Nil 


Nil 


Subsequent course 


e Results 


Slow but otherwise ung Cured 


eventful recovery 


Repeated loculation of Cured 


chronic abscess for 
years 
Uneventful recovery 


Developed osteomye- 
litis of 8th rib 8 years 
later; see Case 15 

Slow uneventful 

recovery 


After final drainage and 
closure of fistula, nil 


Subsequent liver 
abscesses identified 


Large pelvic abscess 
drained, then re- 


covery uneventful 


Uneventful recovery 


Liver abscess also dé- 
brided at thoraco- 
tomy, subsequent 
course uneventful 

Uneventful recovery 


Uneventful recovery 


Over 1 month slow re- 
covery, then sudden 
terminal Gram- 
negative septicaemia 

Uneventful recovery 


Uneventful recovery 


Candida albicans 
septicaemia, steady 
deterioration 


Uneventful recovery . 


Uneventful recovery 


Uneventful recovery 


Uneventful recovery 


Cured 


Cured 


Cured 


Cured 


Cured 


Cured 


Cured 


Cured 


Died 


Cured 


Cured 


Cured 


* Discussion 

The subphrenic area extends from the diaphragm to 
the transverse colon (Harley, 1955; Ariel and Kazarian, 
1971). The fundamental problem in the management 
of ah abscess in such a voluminous area is to find and 
drain the major collections. Subsidiary small collec- 
tions should not be disturbed as they usually resolve 
after adequate drainage of the large abscesses 
(Harley, 1955). 

* If extraserous methods always provided an easy and 
certain. method of exploration, no other method 
would be needed because their inherent safety is 
proved beyond doubt. In practice, however, locating 
abscesses, especially left subphrenic abscesses high 
under the dome of the diaphragm close to the cardio- 
oesophageal junction, can present great technical 
problems. In such cases transperitoneal exploration 
has been employed more frequently in recent years, in 
part because of difficult extraserous explorations and 
in part because transperitoneal drainage of previously 
unsuspected abscesses found at laparotomy was not 
followed by contamination of exposed clear tissues 
(Ariel and Kazarian, 1971). 

There is little doubt that the sequence of laparotomy 
and drainage described here can be performed under 
these specific circumstances. To apply this method to 
all left subphrenic abscesses, however, invites disaster. 
An approach to the usual acute or subacute left 
subphrenic abscess through a wall comprising 
friable small and large bowel, stomach and spleen 
matted together with inflammatory adhesions con- 
taining outlying pockets of pus is contrary to all the 
principles of management of abdominal sepsis. The 
results of extraserous exploration when the abscess 
has been found and drained amply demonstrate that 
these inflamed tissues can resolve completely. 

Transpleural exploration has two great advantages: 
the diaphragm is fully exposed for examination, and 
intrathoracic complications can be assessed and 
treated. Palpation can locate abscesses deep in the 
costophrenic angle, accurately indicating the correct 
site for extraserous drainage. Those causing great 
difficulty in diagnosis or in surgical management in 
relation to the liver (e.g. hydatids) or on the left side 
after a partial gastrectomy can be located with ease. 

Contamination of the pleural cavity after trans- 
pleural exploration and extraserous drainage of a 
subphrenic abscess was not a source of morbidity. 
This is consistent with thoracic surgical practice in 
general; if a source of infection within the chest can 
be excised or excluded a thoracotomy can be closed in 
the standard fashion without added risk. 


* 


Management of subphrenic abscess 


Combined transpleural exploration and exiraserous 
drainage are not offered as an obligatory method for 
all patients. If a chronic abscess is encountered during 
a laparotomy there is ample evidence in support 
of transperitoneal drainage across uncontaminated 
tissues (e.g. Rozenberg, 1968), Extraserous explora- 
tion and drainage should be emploved for ihe 
management of a large single uncomplicated sub- 
phrenic abscess where location of the abscess is no 
problem. If, however, there is doubt concerning the 
location of the abscess or the extent of the peritonitis 
surrounding the abscess or if thoracic complications 
develop the combined method offers all the advantages 
of wide access to the diaphragm together with the 
safety of extraserous drainage. 
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Repair of burst abdominal incisions 
DONALD YOUNG* 
SUMMARY Pressure from below the wound pulls down the rubb 


A technique is described for the repair of burst abdominal | tubes and approximates the wound more firmly at tl 
incisions which ensures that pressure from below the site of the pressure. 


incision tends to bring together the walls of the wound. The following technique has been used by tl 
This technique is most useful for fat flabby abdomens. author at the Warrington Infirmary with. comple 


A MAJOR cause of dehiscence of abdominal incisions ts 
failure of the posterior rectus sheath and peritoneum 
to heal by first intention. This allows the creation of a 
hydraulic pressure cone which separates the muscle 
and fat layers so that the abdominal wall is held 
together only by the sutures in the skin layer. On the 
removal of the skin sutures the whole wound gapes. 
As the peritoneum is often friable from inflammatory 
change and difficult to resuture, sutures through all 
layers have been used traditionally to close the 
abdominal wall. In fat and friable abdominal walls 
these sutures, with or without a decoration of fine 
rubber tubing, will cut through the skin and allow 
further gaping. The use of deep mattress sutures of 
braided nylon, 2cm apart, tied over a firm rubber 
tube running parallel to and 6-7 cm from the incision 
on either side, will avoid cutting through the skin. 





Fig. 3. Photograph of the repair. 





Fig. 1. Cross-section showing details of suture insertion. 





Fig. 4. After removal of sutures on the tenth dav. 


Fig. 2. Cross-section showing final position of sutures. * Newsham General Hospital, Liverpool, . 
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success for 20 years. The success of the operation is 
believéd to be due to the fact that pressure from below 
pulls «he skin down and the sides of the wound 
together, which allows the whole depth of the wound 
to heal. 


Technique 

The suture is passed through all the layers from skin 
to peritoneum and peritoneum to skin, then brought 
hack over the rubber tubing in a shallower path at the 
level of the anterior sheath of the rectus, to emerge 


from the skin again medial to the point of entrv, so 


that the suture can be tied over the rubber tubing on 


A differential sign in torsion of a testicular appendage 


WHEN torsion occurs in one of a pair of fully descended testes, the involved 
organ lies higher than its fellow. If the involved testis is lower than its 
fellow, the diagnosis is almost certainly 'torsion of an appendage of the 
testis’. The lower position occurs because the testis is not pulled up by the 
twisting of the mesentery as in testicular torsion and the dartos muscle 
remains relatively relaxed on the involved side owing to the heat generated 
by the inflammatory reaction to the gangrenous appendage. 


J. P. GOLDEN, International Missionary Training Hospital, 
Drogheda, Co. Louth. 





Repair of burst abdominal incisions 


that side (Fig. 1). Braided nylon on an atraumatic 
90-mm curved needle is most useful for this technique. 


approximated by pulling all the sutures tight, then 
they are tied firmly in succession over the rubber tube 
while the assistant holds the remainder taut. If the 
peritoneum and muscle layer is not too friable a 
continuous atraumatic chromic catgut suture may be 
used to approximate this layer. The skin and sub- 
cutaneous fat are closed by alternate vertical mattress 
sutures to evert the skin edges, which tend to turn in, 
and by ordinary loosely tied sutures of thread or 
nylon to approximate the skin edges (Figs, 2, 3, 4}. 


| 
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Spontaneous rupture of the ureter 


C. E. NEWMAN, P. DAWSON-EDWARDS AND F. H. HOWARTH* 


SUMMARY 
A case of spontaneous perforation of the ureter in a 58- 
vear-old woman is described. The difficulties in differ- 
ential diagnosis from acute intraperitoneal catastrophes 
and the helpful role of the urgent intravenous pyelogram 
in atypical cases are stressed. 

The literature has been reviewed to vield 41 previous 
cases, and some of the common factors in aetiology, 
diagnosis and management are discussed. 


SPONTANEOUS rupture of the ureter is a rare event. 
The first report was of a single case by Albarran in 
1895. Orkin collected 26 cases from the world 
literature and added | of his own in 1952. The total 
number of cases reported in the literature now totals 
41 in the past 78 years (Cibert, 1952; Beirstein and 
Hartig, 1964; Remzi and Bayrakter, 1967; Trapnell, 
1969: Baert and Hans, 1970; Davidson, 1971; 
Kettlewell et al., 1973). 

A further case is described here. It is of interest 
because of its rarity and its importance in the differ- 
ential diagnosis of the atypical acute abdomen. 


Case report 

Mrs L. H.. à 58-year-old housewife. was referred to the 
Casualty Department of Queen Elizabeth Hospital, Birming- 
ham, with a diagnosis of left renal colic. She complained 
of pain in her left buttock and lateral aspect of the left thigh 
for 48 hours and a dull ache in the left loin for 36 hours, Six 
hours prior to admission the pain had suddenly become very 
much worse. colicky in nature and radiated around the left 
side towards the left groin. She was thirsty, nauseated and had 
vomited three times. 

She admitted passing a small kidney stone 30 years ago but 
had had no symptoms of urinary infection or calculus disease 
since then, and no previous operations. She had not been 
treated with adrenal steroids. 

On examination the patient was not shocked, her pulse and 
temperature were normal but her blood pressure was raised to 
170, 105. There was marked tenderness, guarding, rebound and 
rigidity in the left iliac fossa where no bowel sounds were 
heard. The psoas stretch test was positive and there was 
exquisite tenderness in the left renal angle. There was no 
abnormality found on examination of the remainder of the 
abdomen. Plain X-rays (Fig. 1) showed a calcified opacity 
resembling a caliceal calculus in a caudal calix of the left 
kidney. No calculus was seen in the course of the left ureter. 
There was loss of the psoas outline on the left and outward 
displacement of the lower pole of the kidney on that side. An 
emergency intravenous pyelogram (Fig. 2) showed a normai 
right kidney. On the left side there was a delayed nephrogram 
phase and hydronephrosis with marked caliceal clubbing and 
parenchymal thinning. The 4-hour film (Fig. 3) showed a pelvi- 
ureteric junction stricture and peri-ureteric extravasation 
Originating from an indeterminate site in the upper ureter. 
dictating the need for retrograde urography. The serum bio- 
chemical profile was normal: urea 34, creatinine 0:9, calcium 
9:9, Haemoglobin was 149 g and white cell count 22 000. 
The urine contained a few white cells and red cells on 
microscopy. No organisms were seen or cultured from the 
initial specimens but a colony count of 10°10" Proteus 
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organisms per mm? was reported on a later preoperative 
specimen. . 

A left ascending ureterogram was performed under general 
anaesthesia prior to exploration of the ureter. The X-rays 
(Fig. 4) showed long-standing hydronephrosis with marked 
caliceal clubbing and thinning of the renal parenchyma 
proximal to a stricture at the pelvi-ureteric junction. A second 
Stricture was demonstrated 1:8 em. below the pelvi-ureteric 
junction and extravasation occurred from a site midway 
between these two strictures, There was also slight narrowing 
of the ureter below the sacro-iliac joint. and attempts to 
advance a Porge’s Neoplex acorn-tipped catheter met with 
resistance at 8 cm from the ureteric meatus corresponding with 
this third stricture. The region was immediately explored 
through a left loin incision. Extravasated urine was found 
within the perirenal fascia and extended inferiorly behind the 
descending colon. The inferior polar vessels passed anterior 
to the pelvi-ureteric stricture and were divided. The perfora- 
uon was in the posterior wall immediately proximal to a tight 
stricture 2 cm below the pelvi-ureteric junction, which also 
appeared to be stenosed, A bougie was passed distally through 
the perforation and entered the bladder without obstruction. 
In view of the complications of hydronephrosis and three 
strictures in the outflow tract a left nephrectomy and partial 
urelerectomy were performed. A wound drain was left to drain 





Fig. 1. Plain X-ray of the abdomen. 





* Queen Elizabeth Hospital, Birmingham BIS 2T M. 





Fig. 2. Emergency intravenous pyelogram. 


the retroperitoneal space. This was removed without incident 
on the fifth day and the patient's postoperative course was 
satisfactorv. 

Examination of the operative specimen (Fig. 5) confirmed 
the hydronephrosis. caliceal clubbing and some cortical 
scarring and thinning. There was a stricture at the pelvi- 
ureteric junction and a further stricture 1:8 em distally with a 
dilated segment between. The perforation had occurred along 
an oblique track Originating in an ulcerated area just proximal 
to the more distal stricture. No calculus was found. The 
remainder of the ureter showed haemorrhagic inflammation 
of the mucosa and hypertrophy of the walls. 

Histologically the region of the perforation showed acute 
inflammatory changes with arteritis and thrombosis of the 
smaller vessels. consistent with acute inflammation or polv- 
arteritis nodosa, There was no evidence of the latter in. the 
specimens examined from the kidney, 


Discussion 

Schwartz et al. (1966) define spontaneous extravasa- 
tion to exclude pressure necrosis by stones. This has 
not been the interpretation applied by other authors 
and would, in fact, exclude most of the cases described 
in the literature under this heading. The more 
generally accepted definition would exclude cases with 
any history of trauma, surgery, radiotherapy or recent 
instrumentation. 

Spontaneous rupture of the ureter is a very unusual 
event and rarely seen even in a specialized urological 
unit. Perforations of the pelvis or fornices though 
uncommon are more frequent, generally present a 
less florid clinical picture and should probably be 
considered as a different clinical grouping. Many of 
the reported cases of ureteric perforation have initially 
presented to the general surgical department as acute 
intra-abdominal catastrophes, with no recent 
symptoms referable to the genito-urinary tract. The 
rapid onset, severe pain and signs of peritonitis all 
suggest the need for urgent diagnosis and treatment. 
Ae slight sterile pyuria and microscopic haematuria 
may be the only helpful findings. Thus, over half of 


Fig. 3. Four-hour intravenous pyelogram 


Spontaneous rupture of the ureter 


Fig. 4. Left ascend 
ureterogram 





Fig. 5. Operative specimen 


Orkin's (1952) cases were thought to have develoy 





an intraperitoneal catastrophe, and 5 of the 6 cases ol 
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ureteric perforation described by 
were thought to warrant urgent 
appendicitis, peritonitis or intestinal obstruction 


is, therefore, important to bear this diagnosis in min 


when investigating the atypical acute intra-abdom 
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catastrophe. We agree with Trapnell (1969) and 
Kettlewell et al. (1973) that in these circumstances an 
urgent intravenous pyelogram may be helpful. It is a 
safe, rapid and simple procedure with no risk of 
introducing infection. and provides an objective 
assessment of the degree of extravasation occurring, 
providing abdominal compression is not used. In 
Orkin's (1952) series extravasation was only recognized 
in 2 of the 6 cases where it had been performed. He 
felt that cystography and retrograde pyelography 
were more valuable procedures than intravenous 
pyelography, but most radiologists and surgeons 
would probably agree now that these should be the 
final investigations immediately prior to surgery. 
Although we were unable to preserve the kidney in 
the present case, many of the reported cases have 
been treated by exploration and drainage with removal 
of a calculus where possible as a first stage, and re- 
exploration if necessary, with a view to nephrectomy if 
the aetiology is in doubt or the urinary leak persists. 
Such a policy may save an occasional nephrectomy 
and of course is mandatory in the case of extravasation 
of urine from the ureter of a solitary kidney (Davidson, 
1971; Kettlewell et al., 1973). It is often possible to 
remove a stone impacted in the pelvic ureter with a 
Dormia extractor, with or without ureteric meatotomy. 
Most of the cases described have been ascribed to 
calculus disease of the urinary tract although the 
stone is not always found. Thus stones were demon- 
strated or recovered in 23 of the 27 cases of Orkin 
(1952)--18 within the ureter and 5 outside the ureter. 
Most of the perforations appear to be due to local 
trauma, inflammation and vasculitis leading to 
necrosis and perforation at the site of the stone. In 
some cases it is possible that after causing such 
ulceration without perforation the calculus is dislodged 
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to become impacted lower down the ureter with 

obstruction, hydro-ureter and finally perforation at 

the weakest point, i.e. the previous ulcerated area. 
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@ moulds to irregular skin contours 

@ avoids adhesive sensitivity 


Full information available on request from E. R. Squibb and Sons Limited 
Regal House Twickenham Middlesex TW1 3QT 


Stomahesive 

is prepared 
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square from gelatin, 
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and polyisobutylene. 
The exposed surface 
is protected by 

an impermeable 
polythene film. 
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Reduction in the incidence of stress incontinence 


complicating fistula repair 
ABU M. HASSIM AND CYNTHIA LUCAS* 


SUMMARY 

The results of treatment of 11 gynaecological fistulae 
and 150 obstetrical fistulae over a period of 61 years is 
presented. Postoperative stress incontinence was the 
most serlous complication. Its incidence following 
repair of obstetrical fistulae has been reduced to 7:3 per 
cent in this series. Meticulous technique, combining the 
appropriate operation for bladder neck reinforcement 
with the initial flap-splitting repair, contributed to the 
low incidence of postoperative stress incontinence. 
Suprapubic operations were utilized in 20 cases (13-3 
per cent). Gross vesical contraction associated with 
incontinence in 7 cases responded to ileocystoplasty or 
sigmoidocystoplasty. The final functional cure rate in 
the series was 87:3 per cent. Closure was accomplished 
in about 95 per cent of fistulae. In 8 cases closure was 
unsuccessful; 4 of these were inoperable. There was 1 
death due to endotoxic shock after ureterosigmoid- 
ostomy. 


STRESS incontinence occurring after repair of urinary 
fistula presents a formidable problem (Moir, 1967). 
Its incidence is reported in only a few papers in the 
literature: 16 per cent by Moir (1967), 23 per cent by 
Gray (1970) and 27:5 per cent by Lavery (1960). 
McConnachie (1966) reduced this complication to 
11:4 per cent in his series. 

In 1965 (the first year of the authors’ experience in 
fistula work in Zambia) the standard flap-splitting 
operation was carried out for all fistulae which were 
repaired per vaginam. The suprapubic approach was 
used once in the first 35 fistulae (2:8 per cent) prior 
to the present series. This is in accordance with other 
reports, e.g. 0-5 per cent (Naidu, 1962), 2 per cent 
(Moir, 1967). Thirty-one per cent of our cases were 
complicated by stress incontinence after the initial 
repair. Consequently, although closure of the fistulae 
was successful in about two-thirds of the cases, 
sphincter incompetence followed in a high percentage. 
In some cases residual stress or total urethral 
incontinence left the patient much worse than with 
her original fistula. 

A reappraisal of the operative technique and selec- 
tion of cases for abdominal repair were considered 
necessary in order to improve on the above results. 


Materials and methods 

All the cases of vesicovaginal and related fistulae 
admitted under 'the personal care of the authors 
between July, 1966, and October, 1972, constitute the 
material for this study. During the 6+ years under 
revjew there were 161 consecutive cases of urinary 
tract fistulae. 
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Clinical features 

The clinical features and aetiological factors in this 
series did not differ significantly from those in reports 
from other developing. countries (Naidu, 1962; 
Lavery, 1960; McConnachie, 1966; Gray, 1970) and 
warrants no further discussion. The causes of the 
fistulae are detailed in Table I. 


Table I: AETIOLOGY IN 161 CASES OF URINARY 
TRACT FISTULA 


Aetiology No. of cases 


Gynaecological fistulae 

Trauma 

Anterior vaginal wall operation 
Total hysterectomy 

Cervical cancer 


Total 11 


Obstetrical fistulae 
Prolonged obstructed labour 
Instrumental delivery 
Forceps 
Craniotomy 
Ventouse 
Rupture of the uterus 
Previous scar rupture 
Spontaneous rupture 
Caesarean section/hysterectomy 
Bladder injury 
Ureteric injury 
Symphysiotomy 
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Treatment and results 


Gynaecological fistulae 

Of the 11 cases, functional cure followed primary 
vaginal repair in 5 cases and transperitoneal repair in 
2 cases. The remaining 4 fistulae were malignant; 1 
was treated by anterior exenteration and the other 3 
by ureterosigmoidostomy. 


Obstetrical fistulae 

The flap-splitting operation: The principles of fistula 
repair as outlined by Moir (1958, 1967) and Lawson 
(1967) formed the basis of the initial technique 
and management, differing only in minor details. 
General anaesthesia with controlled hypotension was 
employed in the majority of cases; this facilitated 
repair and blood transfusion was rarely necessary 
in this series. Whenever possible the ureters were 
catheterized  transurethrally under direct vision. 
Dissection of the bladder and vaginal flaps was 
extended sufficiently to allow adequate mobilization. 


* University of Zambia School of Medicine, Lusaka, Zambia. 
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In some cases of circumferential fistulae and high 
juxtacervical fistulae the dissection was carried through 
to the uterovesical peritoneum. In this way the 
fistula could be made accessible by drawing it down. 
Suprapubic cystotomy was performed in about a 
quarter of the cases. 

The flap-splitting technique was utilized in 131 

cases. In 87 patients one or more additional proce- 
dures were instituted at the initial or subsequent 
attempts at repair (Table II). These are considered in 
detail under stress incontinence. 
The suprapubic operation: The abdominal approach 
was employed in 20 obstetrical fistulae of which 13 
were primary repairs and 7 were secondary proce- 
dures using intestinal grafts. Suprapubic repair as a 
primary operation was carried out for special indica- 
tions, viz a high fistula which was inaccessible 
vaginally, the presence of ureteric involvement and 
when there was extensive scarring and fixity due to 
previous failed repairs. The transperitoneal trans- 
vesical technique was the method used in all 10 cases. 
The three ureteric fistulae were cured by reimplantation 
of the ureters into the bladder. 

The functional cure after the initial operation and 
the final cure rate expressed as a percentage are given 
in Table III. These results were analysed in relation 
to the location of the fistula. In the present series the 
circumferential fistulae were the most difficult to 
repair, while the ureteric and juxtacervical fistulae 
gave the best final functional cure rate. 

Stress incontinence: Residual stress incontinence is the 
most serious problem which may complicate repair 
of obstetrical fistulae. In the majority of cases closure 


Table II: DETAILS OF OPERATIVE TREATMENT 
IN 150 CASES OF OBSTETRICAL FISTULA 


Procedure No. of cases 
Bladder drainage 2 
Flap-splitting operation 131 
Additional procedures: 
Martius operation 46 
Pubococcygeus sling 19 
Hamlin—Nicholson 4 
Marshall-Marchetti-Krantz 11 
Ileocystoplasty 2 
Sigmoidocystoplasty 5 
Transperitoneal transvesical repair 10 
Ureteric reimplantation 3 
Inoperable 4 


Total 150 


Table III: RESULTS ACCORDING TO LOCATION OF 
FISTULA IN 130 CASES OF OBSTETRICAL FISTULA 


Cure at first 


No. of operation Final cure 
Site of fistula cases No. yA No. yA 
Juxta-urethral 77 5I 66 64 83 
Mıd-vagınal 19 16 84 18 95 
Juxtacervical + vault 35 26 74 35 100 
Circumferential 16 8 50 11 69 
Ureteric 3 3 100 3 100 

Total 150 104 70 131 87-3 
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of a urinary fistula presents minimal difficulties. 
(McConnachie, 1966). Restoration of sphincter 
competence, however, is a different matter. Francis 
and Jeffcoate (1963) believed that the most important 
cause of stress incontinence is a defect in, the 
involuntary muscle slings at the urethrovesical 
junction. Radiologically there is loss of the posterior 
urethrovesical angle in about 90 per cent of cases. As 
long as the intravesical pressure does not exceed the 
pressure in the proximal urethra continence will be 
maintained (Erhorning, 1970). In a recent investiga- 
tion of 95 cases, using cine-urethrocystography with 
simultaneous pressure recording, Moolgaoker et al. 
(1972) found that urinary incontinence may result from 
weakness of the sphincter mechanism, detrusor 
instability, urethral narrowing or a combination of 
any of these factors. 

Incompetence of the urinary sphincter cannot be 
assessed before or during repair of the fistulae. It is, 
however, largely dependent on the location of the 
fistulae, the destruction of sphincter fibres and on 
distortion of the bladder neck due to fixity and 
fibrosis. Almost all our cases of stress incontinence 
were associated with repair of juxta-urethral and 
circumferential fistulae involving the bladder neck. 
Successful closure of fistulae becomes less likely with 
each renewed attempt, as repeated repairs provoke 
progressively more cicatrization (Lawson, 1967). 
Cleavage planes may be impossible to find and even 
careful dissection may reopen the repaired fistula. It 
was decided therefore to incorporate other operative 
procedures to reconstitute the sphincter mechanism 
at the initial standard flap-splitting repair. From 
1968 this has been our practice in all cases of urethral 
reconstruction, juxta-urethral fistulae and circum- 
ferential fistulae involving the bladder neck. When- 
ever possible an attempt was made to close the fistula 
in the long axis of the vagina, and the bladder neck was 
reinforced in 87 such cases by one or more of the 
following procedures: $ 

a. Musculofascial buttressing over the urethro- 
vesical junction (Moir, 1958) in 64 out of 87 cases. 
This was attempted at the initial closure of the fistula 
whenever strengthening of the bladder neck was 
indicated on the grounds mentioned previously. Seven 
of the 11 cases of residual stress incontinence occurred 
in this group; 5 in juxta-urethral fistulae and 2 in 
circumferential fistulae. Two other cases were sub- 
mitted to a second operation before incontinence was 
cured. 

b. The pubococcygeus sling (Ingelman-Sundberg, 
1960). In 19 cases the bladder and supporting tissues 
were either attenuated or fibrosed to such an extent 
that adequate repair was not possible. In these 
additional support was obtained from the pubo- 
coccygeus muscles. This was indicated only if the 
previous technique (a) was considered unsatisfactory. 
Four out of 11 cases persisted with stress incontinence 
in this group: in 2 juxta-urethral, 1 midvaginal and 1 
circumferentia] fistulae. Three other cases required 
subsequent urethral lengthening or buttressing opera- 
tions to effect total continence. ° 


. €. The Martius. graft (1957) was considered 
necessary when the tissues approximated for the 
repair were poor or under tension or when the 
urethroyesical angle needed increased angulation. 
All R9 cases with a pubococcygeus sling (5) and 27 
cases with musculofascial buttressing (a) were thus 
supported. The operation is simple and it would seem 
that its greatest use is in assisting closure of the 
fistula rather than in preventing stress incontinence. 

. d. The Hamlin-Nicholson (1969) operation trans- 
planting the gracilis muscle at the initial repair was 
effective in 4 patients who had circumferential fistulae 
with some urethral destruction (Fig. !). Complete 
continence and full urinary control resulted in every 
case. This operation is recommended in cases in which 
there is extensive destruction. of the bladder and 
urethra. In the past such cases were generally given 
a very poor prognosis. Since writing this report the 
authors have successfully treated a fifth patient by this 
method. 

The primary combined technique in this series 

showed a considerable improvement over the standard 
operation. Eleven (7:3 per cent) of 150 obstetrical 
fistulae showed residual stress incontinence. Of these 
| I failures, 3 patients agreed to ureterosigmoidostomy, 
4 patients were dry at night and slightly incontinent 
during the day after Marshall-Marchetti-Krantz 
operations and 4 patients were no better than before 
and refused any further operation. 
Gross vesical contraction: Seven other patients pre- 
sented with an interesting problem. Anatomical 
closure of the fistulae was foilowed in every case by 
either gross residual stress or total urethral incon- 
tinence, Three months after the repair, investigations, 
including examination under anaesthesia, intravenous 
pyelography, lateral urethrocystography and cysto- 
scopy, revealed the bladder capacity in these patients 
to be between 35 and 95 ml in 6 cases and 110 ml in 
| case. Radiological calcification of the bladder wall 
was evident in 4 of the cases and urinary schisto- 
somiasis in every case. Further courses of anti- 
bilharzial and urinary antibiotics were prescribed and 
the cases were finally reviewed 8-12 months post- 
operatively, when no significant changes were found 
in the respective bladder capacities. 

In the present series the contraction was due to a 


combination of tissue destruction and urinary 
bilharziasis. Tissue destruction per se may cause 


considerable bladder contraction associated with 
urinary frequency and incontinence, as noted by 
Lawson (1967) and Gray (1970). The present authors 
had previously encountered cases of gross vesical 
contraction caused by bilharziasis which resulted in 
urinary incontinence (Hassim et al, 1968) The 
patients responded to an increase in bladder capacity 
by the utilization of an isolated segment of ileum. 
Remodelling pf the urinary tract has obvious 
advantages over uretero-intestinal anastomosis (Flocks 
and Culp, 1967). The incidence of ascending renal 
infection is greatly reduced and hypochloraemic 
acidosis is rare because the reabsorption of electro- 
lytes is nfinimal from an isolated segment of bowel. 


Stress incontinence complicating fistula repair 





Fig. 1. Massive obstetrical fistula. The urethra is retracted 
by a loop of rubber catheter. Both ureteric openings in the 
edge of the fistula have been catheterized. 


Briefly the following technique was adopted in the 
cases of ileocvstoplasty. A 20-cm segment of lower 
ileum with a good blood supply was isolated with it 
intact mesentery. Bowel continuity was restored bs 
an end-to-end anastomosis anterior 1 

of mesentery. The ends of the ileal loop were ther 
closed and in its middle a longitudinal opening 

4cm long was made near the antimesenteric arde 
The bladder was opened transversely and the ureteric 
orifices were identified. The edges of nee ea 
the bladder openings were then approximated amd 
anastomosed in two layers. Sigmoidocvstoplasty was 
accomplished in 5 cases utilizing the open patch type 
of anastomosis. An adequate segment of 
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colon was isolated and continuity. re-estabished 
described above. The isolated segment was converted 


into an open patch by incising it along its whole anti- 
mesenteric border. The dome and posterior Bh 
wall were exposed. A transverse opening, às 
possible, was made over the dome of the bladder. Ehe 
patch was brought over the bladder opening, fashioned 
in the form of a hood and anastomosed in two layers 
Cinefluorographic studies of bladder function have 
demonstrated that the open patch 
functions more synchronously un the bia nd 
effects more efficient emptying (Flocks and Cup. 
1967). The enlargement a in full control and 
total continence in 6 of the patients. One patient in 
whom ileocystoplasty was undertaken continued 
have slight stress incontinence during the day 
i 


showed marked improvement when last seen. 
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Final results 

Over the 64-year period 104 patients {70 per 
were totally continent and in 125 cases (82 per 
the fistula was closed after the first operation in 
department. However, if the results sre analysed 
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separately for the first 2 and subsequent 41 years of the 
period under consideration a significant difference 1s 
found. 

During July, 1966, to July, 1968, after the first 
operation 72 per cent of the fistulae were closed and 
64 per cent of the patients were totally continent, as 
compared with 91 per cent and 82 per cent respectively 
after primary repair during August, 1968, to October, 
1972. The most important reasons for this improve- 
ment are a change in the operative technique and the 
increased experience of the surgeons and the nursing 
staff. 

The significant reduction in the incidence of 
residual stress 1ncontinence in the latter part of the 
series may be due to two additional factors. First, 
primary repair is more likely to be successful if the 
bladder neck is reinforced as outlined. Reinforce- 
ment is aimed at the prevention of residual incon- 
tinence. Secondly, as repeated repairs provoke 
cicatrization each renewed attempt increases the 
chances of stress incontinence complicating the 
operation. Emphasis in this series has therefore been 
on a combined technique at the primary vaginal 
repair. 

The 25 fistulae which were not closed at the initial 
repair required a total of 62 operations, made up as 
follows: 2 operations in 11 cases, 3 in 6 cases, 4 in 3 
cases and 5 in 2 cases before final cure or urinary 
deviation was achieved. The difficulty in these cases 
was due to either extensive postdelivery sloughing or 
marked cicatrization following on repeated repairs 
before the patient was referred. 


Table IV: FINAL RESULTS ACCORDING TO TYPE 
OF OPERATION IN 150 CASES OF OBSTETRICAL 
FISTULA 


Failures 
No ROC St 
of incon- Non- 
Treatment cases No. % tinence closure 
Bladder drainage 2 2 100 
Flap-splitting operation 131 116 88 11 4 
Transperitoneal and 10 10 100 


transvesical repair 
Ureteric reimplantation 3 3 100 
Inoperable 4 4 


Total 150 131 87-3 19 (12 7%) 





Table V: COMPARATIVE RESULTS OF TREATMENT 
OF OBSTETRICAL FISTULA 


1 2 3 4 
Vaginal operation 426 307 38 131 
Abdominal repair 28 1 20 
Total no. of cases 440 335 39 150 
Cure after first operation (%) 
1966-68 64 
1968-72 (| D nga 
Anatomical closure after first 
operation 
1966-68 90 72 
1968—72 91 
Final cure (74) 87:3 


84-8 
Stress incontinence (%) 11-4 ? 23 73 


(1) McConnachie (1966). (2) Lawson (1968). (3) Gray (1970). 
(4) Hassim and Lucas (1974). 
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The failures d. x8 
In 8 cases closure was unsuccessful. In 4 of these the 
fistulae were considered inoperable, while the others 
were failed repairs on bladder neck fistulae (2 cases) 
and circumferential fistulae (2 cases). In another 11 
cases stress incontinence persisted in varying degrees 
(Table IV). Thus treatment failed in a total of 19 cases 
(12-7 per cent) Comparative results are shown in 
Table V. 

The only death in this series occurred in one of the 
inoperable cases as a result of postoperative endotoxic 
shock. Post-mortem examination revealed extensive 
bilateral pyelonephritis. 


Conclusion 

A positive surgical approach to the prevention of 
stress incontinence at the initial repair of vesicovaginal 
fistulae and enlargement in the bladder capacity in 
cases of gross vesical contraction have resulted in an 
improved functional cure rate. 
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Initial experience with Helmstein's treatment 


by a hydrostatic pressure technique in 


carcinoma of the bladder 
R. W. GLASHAN AND P. R. BROWN 


SUMMARY 

Twenty cases of bladder tumour which have been treated 
by Helmstein's hydrostatic pressure technique are 
presented. Modifications to the technique are described 
and indications for its use suggested. Massive necrosis 
of tumour tissue has been shown to occur and it is 
suggested that this method of treatment requires 
further investigation in suitable cases. 


INITIALLY the method used was as published by 
Helmstein in 1972, but after the first few cases 
modifications in the technique were introduced, which 
we think make it simpler and easier to manage with- 
out detracting from the objectives of the treatment. 


Method 

The abolition of the voiding reflex and afferent 
stimuli from the bladder in response to overdistension 
was achieved using bupivacaine (Marcain) via an 
epidural catheter inserted by one of us (P. R. B.) at 
L4—5 level. The blood pressure was deliberately 
lowered using the same drug through a second 
epidural catheter at T12-L1, the diastolic pressure 
being maintained at a level of between 60-70 mm Hg 
throughout the treatment. Details of this technique are 
published in a separate report by Brown et al. (1974). 

The type of balloon used was that which could be 
bought in any shop for use at a children's party. They 
were initially sterilized by autoclaving but this process 
appears to reduce their distensibility and after the 
first 6 cases all the balloons were sterilized using 
ethylene oxide. Balloons were liable to rupture after 
introducing 1-5-2 litres of saline when they had been 
sterilized by autoclaving, but where the ethylene 
oxide method was used they were capable of taking 
larger quantities in the region of 3—5 litres. 

After the abolition of the voiding reflex and bladder 
stimuli as mentioned above, the patient was left in a 
quiet slightly darkened room, so that external stimuli 
could be reduced to a minimum. The blood pressure 
was recorded every 15 minutes. The patient was 
usually quite comfortable and relaxed in about 30 
minutes and the whole procedure was, in fact, con- 
ducted in a bed so that the patient would not have to 
be moved after the balloon had been introduced into 
the bladder. 

Using an aseptic technique, the external genitalia. 
were cleaned with Cetavlon, and the lower abdomen, 
thighs and legs were covered with sterile towels. The 
actual introduction of the balloon into the bladder 
differs between male and female patients. 
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In a male patient a resectoscope sheath and 
obturator, size 28 or 30 F, was passed up the urethra 
into the bladder, the obturator being removed and 
the bladder emptied. A straight metal introducer 
which had been lubricated with glycerin was then 
passed up a Foley bag catheter, size 16 or 18 F. K-Y 
jelly was found not nearly so effective as a lubricant. 
A sterile rubber ballon was then placed over the 
catheter and introducer and after slight stretching was 
ligated in two places with black silk (Fig. 1). 

The balloon and the catheter were lubricated with 
glycerin and passed down the resectoscope sheath into 
the bladder. The introducer was then removed and the 
bag inlet at the side of the catheter cut off (Fig. 2). A 
Foley-bag catheter was used in all the cases—the bag 
can be temporarily inflated to make sure that the 
catheter and balloon are in the bladder. When the 
sheath is being withdrawn the proximal end must be 
cut off to allow the sheath to slip out of the urethra 
over the catheter. We have found it quite simple to 
pass the catheter down the sheath of the resectoscope 
while at the same time removing the sheath. Two 
hundred ml of sterile saline are then introduced up the 
catheter to distend the balloon partially and to make 
sure that it is lying evenly in the bladder. Should there 
be any difficulty in introducing this 200 ml of sterile 
sahne, it may be that the balloon is not correctly 
situated in the bladder and the procedure should be 
started again. The catheter is then connectéd and | 
ligated to an intravenous giving set previously 
attached to a litre of normal sterile saline (Fig. 3). 

In the female the resectoscope sheath is unnecessary ; 
after passing the introducer up the catheter and fixing 
on the balloon as in the male, the catheter and balloon 
can be introduced up the female urethra and the intro- 
ducer removed, the catheter being connected up with 
the system as described for the male. 

The pressure applied to the bladder wallis calculated 
as follows. The pubic symphysis is used as a fixed 
point and all pressures are measured relative to it. 
The diastolic blood pressure (which has been lowered) 
is converted from mm Hg to mm H,O by multiplying 
by 14 (specific gravity of Hg — 13-6) and then reduced 
for convenience to cm H,O by dividing by 10. For 
example, 


Diastolic blood pressure = 60 mm Hg 
840 mm H,O 
84 cm H,O. 


| du 
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Helmstein's treatment of bladder carcinoma 


Although normal saline is used the figures for water 
are approximately the same. In addition, to allow for 
the distensibility of the rubber balloon a further 
30 cm H,O are added, and so with a diastolic blood 
pressure of 60 mm Hg an initial starting pressure, as 
measured by the height of the saline reservoir above 
the pubic symphysis, would be of the order of 115 cm 
H'.O. 

Saline passes rapidly into the balloon initially, 
depending upon the resting capacity of the bladder. 
As the bladder fills, the intravesical pressure rises and 
the saline flow slows—the height of the saline reservoir 
has usually to be raised slightly at this point. Over the 
next 15-20 minutes a state of equilibrium develops, 
but a slow steady drop of saline continues as the 
bladder steadily expands and also probably due to the 
slight transudation of saline through the balloon. All 
treatments are continued for at least 6 hours. 

At the conclusion of the treatment the bladder is 
emptied and the catheter and balloon are removed 
from the bladder. All the patients are then catheterized 
and a self-retaining catheter is inserted and left in situ 
for 3-4 days after which it is removed; in all cases 
normal micturition has followed. During the period 
of post-treatment catheterization masses of white 
necrotic debris can be seen passing down the catheter 
into the collecting bag. 

Cystoscopic examination of the patients is 
performed about | month following treatment, The 
surface of the tumour is shaggy in appearance and 
white. From experience there is little to be gained 
from performing a cystoscopy earlier than | month 
following treatment. Where only partial necrosis has Fig. 2. Resectoscope in situ with catheter in 
occurred tumour will still be seen although the ‘Sheath of resectoscope. 
appearance at the periphery of the tumour can be 
confusing. We have noted a raised reddened area 
which appears to be due to local reaction and not to 
tumour formation as judged from biopsies taken at 
follow-up examination. 





Fig. 1. Balloon tied on to a catheter ready for 
insertion into the bladder. 





The present series 

Twenty patients underwent treatment, the age range 
being 51-82 years. One patient was treated for post- 
radiation haematuria. The other 19 patients had 
intravenous pyelography performed and a urine 
cytology examination. All had pretreatment cysto- 
scopies and biopsies of the tumour tissue using a 
Lowsley's biopsy forceps. Initially, a few patients had 
pelvic angiograms and lymphangiograms but these 
were discontinued as they were not found to be of 





; : Fig. 3. Catheter after removal of resectoscope sheath 
any real assistance in the management of the patients. — attached to intravenous giving set 


Double contrast cystography will be used in future 
patients, Eighteen patients had one or more cysto- Table I: STAGING OF BLADDER NEOPLASMS 1^ 


scopies following treatment. 19 PATIENTS* 





$5 : A S [NM staging 

Accurate classification of the tumours was found to Tumour type Ti [^ i 

be difficult, but using the TNM staging the patients —————————— — — — — - 
a s " " M. . 4: fs 

were divided into groups as shown in Table I. No TI Papillary 9 Y (^ic 
tumours were treated by this method. Solid 13.45 4 
Results Number of 1! 
The, longest follow-up period from the initial treat- parents 


ment is 9 nronths and the shortest 3 months; therefore — * Case numbers of patients are given 
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these results are only valid in taking into account the 
immediate response to treatment. 

In pátient 11 who was suffering from post-radiation 
haematuria the response to treatment was immediate 
and the haematuria settled and has remained quiescent 
for 6 montbs. Patient 6 refused follow-up cystoscopy 
but was symptom-free at 6 months with negative 
cytology. 

Eighteen patients are therefore suitable for further 
consideration. Patients 2 and 8 were both suffering 
from a recurrence of anaplastic tumour with 
metastases after radiotherapy, but both were sympto- 
matically improved for a short time prior to their 
deaths and showed partial necrosis of the tumours on 
cystoscopy. Patients 1 and 12 were judged at cysto- 
scopy not to have shown sufficient improvement and 
were referred for radiotherapy, both being alive and 
well at follow-up. Patients 5 and 13, who were elderly, 
were unfit for any form of surgery or radiotherapy; they 
died 5 months after treatment from metastases and 
both had tumour present in the bladder, although 
they had shown a very good initial response by massive 
necrosis. 

In the remaining 12 patients 9 tumours were graded 
as T2 and 3 as T3; 7 were of the papillary type. Eleven 
out of the 12 showed massive necrosis at follow-up 
cystoscopy with only very small necrotic areas of 
tumour which were easily treated by endoscopic 
diathermy. Patient 17 does not appear to have had 
such a good result and may require further treatment. 
The treatment was repeated in 2 patients. 


Discussion 

These initial results seem to indicate that this treatment 
is useful in reducing the bulk of large papillary T2 and 
T3 growths of the bladder; this agrees with the 
impressions of England et al. (1973). In addition, how- 
ever, we have been impressed with the post-treatment 
cystoscopy findings in more solid tumours, although 
the numbers are as yet insufficient to draw any definite 
conclusion. We do not appear to have achieved as 
good results in the advanced cases as described by 


Helmstein (1972) although one difficulty is in the 
interpretation and clinical staging of the tumours. 

The technique is simple and the patierts only 
remain in hospital 4-5 days after treatrgent. No 
serious side-effects have been encountered in this 
series. Patients treated successfully by this method 
have shown less frequency of micturition and 
haematuria has been stopped. Urine cytology Has 
proved to be very useful in the follow-up period as an 
indication of necrosis/malignant activity. Necresis 
can be seen within 1 week of treatment, but no fixed 
pattern of time intervals for check cystoscopies has 
been determined. Bladders capable of taking large 
volumes of saline (e.g. 800/1200 ml) appear to show 
most necrosis. Helmstein (1973) has suggested using 
higher pressures to increase the necrosis; there has 
been no evidence of any damage to the intact normal 
bladder epithelium. Biopsies after treatment have 
confirmed necrosis histologically and also indicated 
a round cell infiltration of the mucosa which may be 
the response to trauma or an immunological response 
as yet unknown. 

It is suggested that this method of treatment 
requires further investigation in selected cases, and 
may also be of use in chronic interstitial cystitis. In 
the palliation of advanced bladder growths and in 
treating elderly and poor risk patients this procedure 
is simple and does seem to offer an alternative method 
of treatment. 
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Surgery in Infancy and Childhood 


A Handbook for Medical Students, Junior Hospital Staff and General 
Practitioners 


WALLACE DENNISON 
1974 Third Edition 638 pages illustrated £5-00 


The third edition of this well-known book has been almost entirely rewrltten. New 
sections have been added and many of the original illustrations have been replaced. 
The twenty. contributors have been selected from the teaching staff at the Royal 
Hospital for Sick Children and the University of Glasgow and the book presents a 
completely up-to-date picture of undergraduate teaching In paediatric surgery in 
the Glasgow Medical School. While the selected bibliography at the end of each 
chapter has been updated, some references of historical Interest have been retained. 


An Aid to Clinical Surgery 


PETER R. SCOTT 
1973 334 pages illustrated £2.50 


The purpose of thls book is to offer a concise aid to the study of clinical surgery rather 
than such comprehensive cover of the ds a as Is already available in the many stan- 
dard texts. To this end every effort has been made at impartiality and clarity, with 
deliberate restriction of the subject matter to common clinical fields. Much of the 
subject matter is considered in relation to pia encountered symptoms, such 
as upper abdominal pain, rectal haemorrhage or nlpple discharge. Under such head- 
Ings the more important causes of the symptoms are indicated, and the clinical mani- 
festations, methods of diagnosis and principles of treatment of each are summarized. 


Diseases of the Knee Joint 


l. S. SMILLIE 
1974 480 pages 500 illustrations 95 coloured plates £12.00 approx. 
Contents 


Examination and Investigation Angular Deformity: Adult 
Lesions of Extensor Apparatus Angular Deformity: Aged 
Affections of the Synovlal Membrane: Loose Bodies: Osteochondritis Dissecans 
General and Conditions of Like Radiological 
Affections of the Synovial Membrane: Appearance 
Local Problems of Diagnosis in Women 
Infective Arthritis Tumours and Tumour-like Conditions: 
Rheumatoid Arthritis Soft Tissue 
Haemorrhagic Arthropath Tumours and Tumour-like Conditions: 
Angular Deformity: Childhood Bone 
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PopHteal aneurysm: a review of 116 cases 
JOHN BOUHOUTSOS AND PETER MARTIN* 


SUMMARY 

Oye hundred and sixteen cases of popliteal aneurysm 
have been studied. The condition most commonly repre- 
sents a local manifestation of generalized degenerative 
arterial disease, either occlusive or dilating. In the 
latter instance the condition is more often bilateral 
and there is a higher incidence of aortic aneurysm. 

Symptoms occur from complications irrespective of 
the size of the aneurysm. 

The results of reconstructive operations in false 
aneurysms are bad, and unless there is good cause to 
consider that some form of reconstruction would be 
successful a lumbar sympathectomy is probably the 
best treatment. 

Operation should be advised in all cases with a 
patent aneurysm and in those with a thrombosed 
aneurysm and patent tibial vessels. In cases with tibial 
vessel obstruction due to embolism, clearance can 
often be effected by the use of an embolectomy catheter 
to allow distal anastomosis. When a popliteal aneurysm 
is a manifestation of generalized dilating disease the 
results of surgery are excellent and long lasting, but 
if there is generalized stenosing disease the results are 
the same as after operation for diffuse atherosclerosis. 

In patients with bilateral popliteal aneurysms, one 
of which is complicated, the uncomplicated one should 
probably be operated upon first, although sometimes 
both may be done at the same session. 

Sympathectomy seems a worth-while operation in 
patients in whom no distal vessel is available for anasto- 
mosis, and other proximal reconstructions may be 
indicated, particularly when diffuse stenosing disease 
' is present. 


THis review 1s based on a study of 116 cases of popli- 
teal aneurysm occurring in 84 patients between 1958 
and 1972 at Hammersmith and Chelmsford Hospitals. 
They represent an incidence of 3:8 per cent of patients 
with arterial symptoms presenting for treatment 
during this period. This is probably an underestimate, 
as previously we have undoubtedly failed to diagnose 
a thrombosed popliteal aneurysm presenting an angio- 
graphic appearance of thrombosis secondary to 
stenosis of an atherosclerotic plaque, nor had we 
appreciated the high incidence of bilateral popliteal 
aneurysm in patients with an abdominal aortic 
aneurysm. 

Popliteal aneurysm has been described as ‘a sinister 
harbinger of sudden catastrophe’ (Gifford et al., 1953), 
and indeed several reports suggest an eventual ampu- 
tation in more than half of all the patients whose 
aneurysm remains untreated and this has been our 
expgrience. However, Crichlow and Roberts (1966) 
report a leseer incidence. 
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Of the 84 patients, 76 were male and 8 female, with 
an age range from 4 (a traumatic aneurysm) to 84 
years and an average age of 61 years. Aneurysms 
were bilateral in 32 and unilateral in 52 patients, but 
the former may be an inaccurate observation and the 
incidence may well be higher, as in the early years of 
the series arteriography was not always done on the 
symptomless side. 


Aetiology 

One hundred and five cases were ‘true’ aneurysms 
and of these, 102 were atherosclerotic in origin, of 
which 48 were associated with diffuse stenosing or 
occlusive disease and 54 were not, and as such they 
were a manifestation of dilating disease (Table 1). 
Two were syphilitic and 1 mycotic. Of the remaining 
11, 4 were aneurysms in an arterial homograft and 7 
were ‘false’ after detachment of a synthetic graft (3) 
or after trauma (4). 


Table I: AETIOLOGY 
No. of cases 
True aneurysms 
Atherosclerotic 
With stenosing disease 
With dilating disease 
Syphilitic 
Mycotic 


-nŠ 


False aneurysms 
Traumatic 
After synthetic graft detachment 
In arterial homograft 


Morbid anatomy 

Ninety-five of the ‘true’ aneurysms were fusiform 
and 10 saccular (Figs. 1, 2). They ranged in sıze from 
2'8 to 5cm in transverse diameter and many of the 
fusiform ones were 10 cm or more in length and were 
sometimes multilobed and often bilateral. The most 
usual site was immediately below the adductor hiatus, 
but the bifurcation of the popliteal artery was never 
involved, although sometimes it was very closely 
approached. 


Coexisting pathology 

Atherosclerosis in other arteries was present in either 
its stenosing (48) or dilating form (54). As dilating 
disease it was present as a generalized dilatation of 
the whole arterial tree or as a localized aneurysm or 
aneurysms, which occurred in the following sites: 
abdominal aorta 23, common iliac artery 4, external 
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Fiz. J. A mycotic saccular popliteal 
aneurysm in a 56-year-old male. 
He sullered from chronic 
pyelonephritis from which he died 
months later. This pa ient's vein 
graft was patent at the time of 

de ith 


Fig. 2. On the right side there was slow thrombosis of a 
popliteal aneurysm with time for collateral growth. T aere is 
Ihe left leg sows an operable popliteal 


a distal run off 
aneurysm 
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Fig. 3. ^n acute thrombosis of an aneurvsm of the . 
right leg. Collaterals have not developed and the 
symptoms suggest embolism. The left leg 
demonstrated à patent aneurysm 

. 


iliac artery 5, common femoral artery 18, superficial 
femoral artery 11. Thus 23 of 71 patients with an 
atherosclerotic popliteal aneurysm also had an 
aneurysm of the abdominal aorta (32 per cent). Other 
conditions were: hypertension (above 160/100) 31, 
peptic ulceration 27, ischaemic heart disease 26, 
chronic bronchitis 20, cerebral ischaemia 7, relative 
polycythaemia 6, diabetic mellitus 1, syphilis 1, 
pyelonephritis 1, asthma |. It is interesting to note 
the high incidence of peptic ulceration (over 30 per 
cent) which is close to that previously reported as 
occurring in cases with abdominal aortic aneurysms 
(Jones et al, 1970) and diffuse atherosclerosis 
Bouhoutsos et al., 1972). 


Clinical presentation 

A popliteal aneurysm is symptomless and it is only 
when complications occur that the patient. presents 
for treatment. It ts therefore impossible to estimate 
the incidence of the condition, particularly as clinigal 
examination does not readily reveal its psesence, and 


even.quite a large aneurysm may remain undetected. 
Sometimes in elderly patients with diffuse stenotic 
disease? thrombosis of an aneurysm may pass un- 
noticed, gither because of a well-developed collateral 
circulation in one who demands little of his legs or 
because of symptoms in the other leg. A symptomless 
thrombosed aneurysm was found in 8 limbs, in 5 
associated with an abdominal aortic aneurysm and in 
3 with ischaemic symptoms tn the other leg. In these 
thrombosis may be regarded as a spontaneous cure, 
and it may be that this occurs more frequently than 
suspected. 

Five patients presented with compression and/or 
thrombosis of the popliteal vein, but nerve pressure, 
rupture or acute infection was not seen. Apart from 
these, all the patients presented with ischaemic symp- 
toms. Eighteen had digital gangrene from embolism, 
with palpable pulses at the ankle. and the rest suffered 
intermittent claudication, 5 had gangrene of the foot 
and 22 had rest pain and trophic changes. Thrombosis 
was the commonest complication and occurred tn 67 
cases, and of these, 39 had tibial arterial occlusion 
as well, although 5 had suffered previous embolic 
digital gangrene. 

Thrombosis of an aneurysm which is part of a 
dilating disease may present with acute and sudden 
limb ischaemia, suggesting embolism if there has been 


no previous development of collaterals; examination of 


the unaffected limb may reveal a pulsating aneurysm or 
even a prominent popliteal artery, however small. This 
strongly suggests a thrombosed aneurysm as the cause 
of the ischaemia (Fig. 3). Such an aneurysm of the un- 
affected limb may only be revealed by arteriography. 

Thirty-eight aneurysms were patent, as were the 
tibial vessels, though some had embolic digital gan- 
grene, and 19 of these had claudication from proximal 
or distal arterial stenosis. 

In most cases the aneurysm was palpable in the 
popliteal fossa as a pulsatile mass, or a non-pulsatile 
one if thrombosed. However, in 19 it was discovered 
during femoropopliteal grafting for ischaemia. Two 
were discovered during a Gritti-Stokes amputation, 
and 12 were diagnosed by aortography during investiga- 
tion for ischaemic symptoms. 

All suspected cases were investigated by aorto- 
graphy, if abdominal aortic aneurysm was excluded, 
or by bilateral femoral arteriography. In some patients 
angiography failed to demonstrate the aneurysm clearly 
because of laminated thrombus lining the sac, leaving 
a lumen of normal diameter, and in such irregularity 
on the surface of the thrombus mimicked atheroma 
( Fig. 4). 


Treatment 

Twenty-seven patients were not operated on because 
of general debility, severe mvocardial or cerebral 
ischaemia or respiratory insufficiency, and 6 with 
extensive dilating disease were unsuitable for opera- 
tion because of the anatomy of the disease. Eight 
patients had complete thrombosis of the aneurysm 
wfthean adequate collateral circulation and minimal 
symptoms and, did not need treatment, and another 





Popliteal aneurysm 


Fig. 4. A 63-vear-old femal 
patient who presented w 
gangrenous toes. The ancur 
though hardly visible beca 
mural thrombus was isolated 
conunuity restored by a vel 
At operation the aneurysn 
measured 4 cm in diameter 


4 had no available veins for grafting. Two p 
refused operation. 

Several different operations were used in the 
ment of the 89 cases. Bypass grafting was perl 
in 63 cases, using autogenous vein in 48, sy 
grafts in 11 and arterial homografts in 4. S 
these operations were combined with othe: 
dures such as superficial femoral artery reb 
profundaplasty (3) and lumbar sympathectoi 
when diffuse stenosing disease was presen! 


Operation 

Through a medial incision the distal eni 
aneurysm is exposed and the popliteal artery 
to prevent embolism during manipulatio: 


aneurysm. When there is thrombus in the po 


artery an embolectomy catheter is passed t 
to restore a patent bifurcation of this vesse! 
was done 18 times (Fig. 5). The upper end 
aneurysm is then exposed with its feeding as 
vein graft is then inserted either end to end 


to side. The aneurysm is not excised, althoug 


was done in 5 of our earlier cases. It is a dai 
manœuvre as nearby structures and the esti 


ry 


A 
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catheter. The graft remains patent 2 vears later 


collateral circulation are easily damaged. If the 
aneurysm is very big it can be incised, its contents 
evacuated and the cavity obliterated by suture. 

Operative angiography ts carried out to determine 
technical and 14 (22 per cent) were found 
and corrected. 

Amputation of toe or toes was necessary in | 
cases, a transmetatarsal amputation in 
and a major amputation in 5. 

When distal patency cculd not be achieved a pro- 
fundaplasty plus lumbar sympathectomy was done 
in 3 cases and a lumbar sympathectomy alone in 18 
CASES, 

When a patient presents with symptoms arising 
from thrombosis of a popliteal aneurysm and an 
aneurysm, however small. is found in the other leg 
it seems to us proper to cperate on the symptomless 
leg first. On one occasion whilst operating on a throm- 
bosed aneurysm of one leg, an unsuspected aneurysm 
of the other leg thrombosed with involvement of the 
proximal tibial vessels which we were later uncble to 
cure. Since that time we have examined both legs bs 
angiography, and if an aneurysm is present in the 
symptomless leg this is trcated first, and at the same 
operation, if other circumstances allow, we operate 
on the leg with the thrombtosed aneurysm. Sometimes 
operation is done after an interval. If. 


errors. 


case 


the second 
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Fig. 5. A 65-vear-old male patient. The distal run off was partially cleared with an embolectoms 


however, the viability of the limb with the thrombosed 
aneurysm is threatened, then this leg must clearly be 
treated first. 


Results e 


ll cases (Table Il) 
Fight cases of false aneurysm arising after previous 
grafting (synthetic or homograft) or after trauma 
underwent amputation, some within a few weeks and 
others up to 3 years after the first operation. Two 
cases treated by sympathectomy alone and | traumatic 
false aneurysm treated by a vein graft were satisfactory 
after 3 vears 

The management of such aneurysms ts difficult, but 
if on arteriography the appearances are suitable for 
a vein graft this should be done. Otherwise a lumbar 
sympathectomy seems the best treatment that can be 
offered 


False aneurysm 


True thrombosed aneurvsms: SS cases 
These fell into two groups, those with and those with- 
out occlusion of the tibial vessels. 


Thrombosed aneurysms with tibial artery 

obliteration: 39 cases (Table HT) 

Seventeen limbs were amputated immediately or 
within 6 months from the time of atjempted. limb 


Popliteal aneurysm 


Table I: TREATMENT AND RESULTS OF 11 FALSE ANEURYSMS 


No. of 


* Aetiology cases 


Gunshot evound Vein bypass 
Gunshot wound 

Penetrating 

Fractured femur 

Detachment of synthetic graft 
Detachment of synthetic graft 
Detachment of synthetic graft 
Arterial homograft 

Arterial homograft 

Arterial homograft 


Ligation 


Ligation 


e e KI (— (e b e et pet 


Treatment 


Arterial homograft and sympathectomy 


End-to-end anastomosis 
Lumbar sympathectomy 


Results 


Patent at 3 yr 

Patent on discharge, lost to follow-up 
Amputation at 7 d 

Immediate amputation 

Satisfactory at 3 yr 

Amputation at 7 yr 


Immediate amputation 

Ligation and lumbar sympathectomy 
Replaced with synthetic graft 

Ligation and proximal reconstruction 


Amputation at 8 mth 
Amputation at 18 mth 
Amputation at 8 mth 


plus lumbar sympathectomy 


salvage (43:6 per cent). Ten limbs were amputated 
within 1-7 years of the initial operation, with a total 
amputation rate of 69 per cent after a mean interval 
of 3 years. Eleven legs remain satisfactory after 1—5 
years (mean 30 months). One patient was lost to 
follow-up. 

The majority of these patients suffer from stenosing 
disease, though some may have tibial artery obstruc- 
tion by embolism. The arteriogram will in most cases 
reveal proximal stenosing atherosclerosis, and there- 
fore the tibial disease is probably of the same aetio- 
logy. In such circumstances a vein graft may improve 
the situation, but most of these patients should be 
treated by some form of more proximal reconstruc- 
tion or by lumbar sympathectomy. 


Thrombosed aneurysms with patent tibial vessels: 

16 cases (Table IV) 

Only one such patient came to amputation, 6 years 
after operation. Another patient required lumbar 
sympathectomy and he suffers minor claudication 7 
years later. The rest were symptomless with distal 
pulses 1-8 years after operation. 

These patients are representative of a generalized 
dilating disease and are eminently suitable for vein 
bypass surgery. The results, immediately and in the 
long term, are good. 


Uncomplicated aneurysms: 23 cases (Table V) 
The 2 syphilitic aneurysms and 1 mycotic aneurysm 
were included in this group since they presented 
without complications. Only 2 cases came to 
amputation within 2 years because of progressive 
atherosclerosis of the proximal and/or distal vessels. 
Twenty-one cases were patent at follow-up (1—12 years). 
Most of the cases in this group had dilating disease 
and as such good long-term results can be expected 
from vein grafting. 


Mortality 

In the whole series there was 1 operative death; this 
was in a female patient aged 74 years who suffered a 
myocardial infarction on the second day after opera- 
tion. One patient died 6 months after operation in a 
road traffic accident, and 1 patient with a mycotic 
aneurysm died from pyelonephritis 9 months after 
operation. Eighteen patients died more than 3 years 
after operation, mostly from cardiovascular disease. 


Table III: TREATMENT AND RESULTS OF 39 
THROMBOSED ANEURYSMS WITH TIBIAL ARTERY 
DISEASE 


No. 
of 

Treatment cases Results 
Immediate amputation 4 


7 amputations < 1 mth 

6 amputations 1-7 yr, mean 
3 yr 

3 limbs retained 1—5 yr 

6 amputations « 6 mth 


Lumbar sympathectomy 16 


Vein graft, 3 with distal 13 


embolectomy ] amputation at 3 yr 
6 patent at 1—5 yr 
Homograft 2 = 1 lost to follow-up 
] retained limb at 3 yr 
Synthetic graft with 3 3 amputations < 3 yr 
embolectomy 
Plication of sac 1 Satisfactory at 3 yr 


Table IV: TREATMENT AND RESULTS OF 16 
THROMBOSED ANEURYSMS WITH PATENT TIBIAL 
VESSELS (16 CASES) 


No. 
of 
Treatment cases Results 
Vein bypass 9 8 patent at 1-7 yr (mean 
50 mth) 
] amputation at 6 yr 
Excision of aneurysm 3 3 patent at 1—6 yr 
and vein graft 
Synthetic graft 2 ] patent at 5 yr 
1 died with patent graft at 
6mth ın road traffic 
accident 
Homograft l 1 patent at 13 mth—lost to 
follow-up 


Lumbar sympathectomy 1 1 satisfactory at 7 yr 


Table V: TREATMENT AND RESULTS OF 23 
UNCOMPLICATED ANEURYSMS 


No. 
of 
Treatment cases Result 
Vein bypass 18 16 patent at 1-12 yr (mean 7 yr) 
2 amputations at 2 yr (progressive 
disease) 
Excision and vein 3 2 patent at IO yr 
graft 1 patent at death ] yr (pyelo- 
nephnitis) 
Synthetic graft 1 1 amputation at 18 mth (graft 
failure) 
Homograft 1 1 patent at death 3 yr (cerebro- 


vascular accident) 
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Fig. 6. There are bilateral 





5 popliteal aneurysms and an 
| abdominal aortic aneurysm. 

only the lower end of which 
$ Is seen. 


Discussion 
Seventy per cent of peripheral arterial aneurysms 
occur in the popliteal artery (Jackson, 1969). Thes 


represent a local manifestation of a generalized 
disease of the arteries which may be either stenosing 
or dilating. A few are the result of trauma, and ‘false’ 
aneurysms may develop after the use of a synthetic 
graft or homograft. 

In occlusive disease haemodynamic factors prob- 
ably contribute to aneurysm formation, and popliteal 
aneurysms Occurring just distal to the adductor hiatus 
may well be poststenotic in origin (Figs. 2, 3) (Friesen 
et al., 1962). 


Aneurysms which occur as a local exaggeration of 


generalized dilating disease tend to be fusiform. 
elongated (Fig. 2) and sometimes multilobed, and are 
usually bilateral. They occur in the upper or middle 
parts of the popliteal artery and only rarely in its 
lower part, and in no case in the present series was 
the popliteal bifurcation affected. 

The danger of the condition lies in its complica- 
tions, which consist of embolism of the distal arteries 
or partial or complete thrombosis of the aneurysm 
itself with consecutive thrombosis. The high inci- 
dence of thrombosis in popliteal aneurysm is related 
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to the reduction in blood flow, as in all aneurysms 
and also to repeated kinking of the diseased artery 
by movements of the knee. Sixty-seven aneurysms in 
the present series were complicated. In mere than 
half of these (39) the tibial vessels were involved, 
although it was sometimes difficult to determine 


whether tibial artery occlusion was the result 
of consecutive thrombosis. mebolism or athero- 
sclerosis. 


Thrombosis of the aneurysm may leave a distal 
stump of the popliteal artery patent or it may sprcad 
to involve the bifurcation. A collateral circulation 
develops pari passu with gradual occlusion of an 
aneurysm, so much so that an elderly patient may be 
unaware that thrombosis has occurred (Fig. 2). If, 
however, thrombosis of the aneurysm has been sudden 
the collateral circulation is sparse, and in 14 of our 
cases it was insufficient to support the life of the limb 
(Fig. 3). 

Popliteal aneurysms should be strongly suspected 
in patients with. scattered. embolism of the toes in 
whom ankle pulses are palpable and when there is no 
obvious source for emboli or evidence of polycyth- 
aemia, Similarly suggestive is the abrupt onset of 
Ischaemia without previous symptoms and with loss 
of distal pulses, a condition suggestive of embolism. 

Small aneurysms often may not be readily felt but 
can be suspected if clinical examination of the other 
leg reveals a dilated popliteal artery, but this is a 
difficult assessment and in some cases the aneurysm 
can only be shown by arteriography which should 
always be done bilaterally. 

If the affected leg shows a block at the adductor 
hiatus without collaterals and an arteriogram of the 
other leg shows an aneurysm, the diagnosis of throm- 
bosed popliteal aneurysm is highly probable. As 32 
per cent of patients with a popliteal aneurysm have 
an aortic aneurysm as well, this should be considered 
in the clinical examination; this association is com- 
moner in the dilating type of disease (Fig. 6). As a 
matter of interest the commonest cause of distal 
vessel obstruction in patients with abdominal aortic 
aneurysm is a thrombosed popliteal aneurysm. 

The frequency and seriousness of its complications 
demand that a patent popliteal aneurysm be operated 
upon when diagnosed and regardless of its size. as a 
small ancurysm is as great a danger to the limb as is 
a large one. The urgency is well illustrated by the fact 
that 7 aneurysms of the present series were patent 
when first diagnosed but because we did not realize 
the urgency of the situation in the earlier years were 
complicated by the time they came to operation. 
Gifford et al. (1953) reported 45 uncomplicated popli- 
teal aneurysms, 13 of which became complicated 
within 46 months, and a similar incidence is reported 
by Wychulis et al. (1970). 

Seventy-eight true and 11 false aneurysms were 
operated on. Of these, 23 were uncomplicated and 
part of a generalized dilating disease and only 3 came 
to amputation over a period of 2 years because of 
progressive atherosclerosis; the mean patency inetlHis 
group was 7 years (1-12 years). "d 


. Sixteen cases with a thrombosed aneurysm but 
patent tibial vessels were operated on and 14 grafts 
were patent from 2-8 years later (mean 60 months). 
One cagie to amputation 6 years later. One was 
treated by sympathectomy alone and retained an 
ischaemic leg 7 years after operation. 

On the other hand, in the group of 39 cases with 
a thrombosed aneurysm and occlusion of the tibial 
vessels 17 came to amputation soon after operation. 
Ten patients underwent amputation from 1-10 years 
(mean 3 years) after operation, and only 12 retained 
their limbs for periods up to 5 years. 

Thus, the presence or not of a good run-off in 
these cases is of great prognostic value. The best 
results are seen in cases in whom the operation was 
done for an aneurysm which was a local manifesta- 
tion of dilating disease and in these, long-term patency 
can be expected, whereas in those whose aneurysm 
is associated with generalized stenosing disease the 
results of surgery are about the same as after opera- 
tions for atherosclerotic ischaemia without aneurysm. 


Popliteal aneurysm 
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A rational basis for management of patients E 


with the Buerger syndrome 
Cr. L. HEIÍLL* 


SUMMARY 

The clinical course of 97 patients with the Buerger 
syndrome has been studied. Risk factors and prognostic 
factors which have a bearing on the development and 
course of the syndrome have been determined. 

From these data a management programme for 
patients with the Buerger syndrome has been developed. 
The clinical course is characterized by acute attacks 
and long remissions. Thus the management programme 
is primarily aimed at preventing attacks and, when 
they occur, in limiting their extent, 

The known risk factors and prognostic factors 
demonstrate the overwhelming importance of smoking 
in both the development and prognosis of the syndrome. 


AT present the treatment of patients presenting with 
the Buerger syndrome is empirical, This is because the 
natural history, the prognosis and factors affecting 
the prognosis are ill-understood. 

Recently an opportunity presented itself where it 
proved to be possible to study the natural history, 
risk factors and prognostic factors in a group of 
patients with the Buerger syndrome (Hill et al., 19732; 
Hill and Smith, 1974; Smith and Hill, 1974). The 
information obtained from these studies has allowed 
a more complete understanding of the Buerger syn- 
drome and based on this information a rational 
approach for surgical management has been formu- 
lated. This report therefore describes a treatment plan 
for patients with the Buerger syndrome which has 
been developed from a detailed study of the natural 
history, risk factors and prognostic factors in a large 
number of patients with the syndrome. 


Clinical material 

The clinical material was a group of 101 patients 
with the Buerger syndrome who were studied in 
Java, Indonesia (Hill et al., 1973a). In 97 patients it 
was possible to study accurately the longitudinal 
course of their disease (Hill and Smith, 1974). From 
these data a discrete state stochastic model? of the 
syndrome was constructed and this enabled the effects 
of various prognostic factors to be compared when 
presented in the form of state flow charts which out- 
line the expected clinical course for 100 patients under 
the stated conditions (Hill and Smith, 1974; Smith 
and Hill, 1974). Cohort analysis based on this mathe- 
matical model enabled the mortality due to the 
disease to be calculated (Smith and Hill. 1974). 
The practical details of the treatment plan were 
developed by studying the patients in the group 
who were admitted to hospital over a period of 
12 months. 
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Clinical course . 

The essential concept that emerges from an analysis 
of the clinical course is that the syndrome is charac- 
terized by acute exacerbations (attacks) and long 
remissions. In the 79 patients who had had the syn- 
drome long enough to assess the clinical course 
adequately only one patient appeared to have a 
slowly progressive type of illness without an acute 
attack. The other 78 all had suffered from at least 
one attack. The frequency of attacks varied greatly 
from patient to patient, and even for an individual 
patient there was no fixed pattern or frequency or 
number of attacks. Fig. | describes graphically the 
clinical course of a patient who provides a typical 
example of the commonest form of the illness. This 
shows attacks occurring at intervals of 2-4 vears. In 
fact the average time between attacks for the whole 
group was 29 months but the range was wide, varying 
from 6 months to 10 years. Most often the attacks 
commenced as an excruciatingly painful vesicle on 
the pulp of a digit with intense hyperaemia and hyper- 
sensitivity of the surrounding skin. The natural history 
Of this vesicle is to progress to a small punched-out 
painful ulcer which enlarges and becomes infected 
before being associated with gangrene and tissue loss. 
Whilst the vesicle is enlarging, the pain, hyperaemia 
and hypersensitivity steadily increase and the patient 
can be seen sitting miserably on his bed, holding his 
foot with the knee flexed up. A plateau is reached at 
which time the process appears to begin to resolve. 
The redness and pain slowly subside and a' white 
cold dead-looking area takes its place. Gangrene and 
demarcation occur at about this time; usually at the 
point most distal from the main arterial supply. This 
cycle may be extremely rapid and be over in less than 
a week but more often lasts 2, 3 or 4 weeks and 
occasionally even. months. The end result of this 
attack or cycle is variable. As Fig. 1 demonstrates 
most attacks result in digital loss only and major 
limb ablation is less common. Even lesser degrees of 
tissue loss can occur, with digital pulp atrophy being 
the only evidence of a previous attack. Pulp atrophv 
is the commonest form of tissue loss after an attack 
affecting the upper limb (Fig. 2). Although fingers 
may be lost in this illness in only one patient did the 
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Fig. 1. The clinical course of the Buerger syndrome in patient 
no. 22. The arrows indicate the commencement of an attack. 
The ‘tissue loss’ points indicate the anatomical degree of 
tissue loss: viz. 2 points = 1 digit lost: 15 points = below 
knee amputation: 25 points = above knee amputation. 





Fig. 2. Pulp atrophy of the middle finger of the left hand 
and middle and index fingers of the right hand. 


gangrene progress to the point where amputation 
of the hand was necessary. 

For some of the patients the attacks occurred ‘out 
of the blue’, but 60 per cent of the patients related 
the occurrence of attacks to increased consumption 
of tobacco and 23 per cent related the occurrence of 
their attacks to excessive exposure to cold. 

The period of remission between attacks was studied 
in all the patients and it proved not always to be 
symptom-free although it often was so. Many patients 
during remission suffered from intermittent claudica- 
tion which most often was in the small muscles of 
the foot. However, it not uncommonly occurred in 
the calf and for 25 per cent of the group this was the 
presenting symptom. Hand claudication was rare and 
when it occurred it invariably reraitted after a period 
of some months. Rest pain always heralded an acute 
attack and was never part of a remission. In a small 
group of patients indolent necrosis of a digit was 
associated. with what appeared to be à complete 
remission, but this problem was seen only in the 
feet. It was unaccompanied by pain or frank gangrene 
and the patient usually did not seek treatment. 
Indolent. painless dry gangrene of the tips of a toe 
hersisted over many years in some of the patients 
without ifcapacitating them greatly. 
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Fig. 3. State flow chart showing the expected clinica! cours 
for 100 patients who smoked more than 10 cigarettes per 
day (upper half circles) compared with 100 patients who 
smoked 10 or less cigarettes per day (lower half circies! 
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Fig. 4. State flow chart comparing the expected clinici! 
course of 100 patients who gave up smoking for | year or 
longer (upper half circles) and the expected clinical course 
of 100 patients who had continued to smoke (lower half 
circles). 


We have previously described the clinica) types 
of the syndrome which presented (Hill et al., 19734) 
This showed that in about 25 per cent of the patients 
only a single attack occurred, usually at the con- 
mencement of the illness, and in spite of continued 
smoking progressive ischaemia did not occur. and in 
a small number of this group (5 per cent) the disease 
appeared to remit entirely. 


Factors affecting the prognosis 


Smok ing 

Heavy and continuous smoking are clearly associates 
with a worse prognosis (Figs. 3 and 4). The state flow 
chart (Fig. 3) shows that when the clinical course o! 
the patients who were heavy smokers (> 10 day) is 
compared with that of those who smoked less (< 10 
day), the heavy smokers have a worse prognosis 
Although there were no patients in the study whi 
had completely stopped smoking there were 20 
patients who had stopped smoking for at leas! | yeas 
during the course of their illness. When this group 
of patients is compared with those who had smoked 
continuously during the course of their illness the 
state flow chart shows that they have a better prog 
nosis (Fig. 4). 
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Fig. 5. State flow chart showing the expected clinical course 
in 100 patients whose occupation involved considerable 
exposure to cold and wet (upper half circles) compared with 
100 patients who did not have this exposure (lower half 
circles). 
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Fig. 6. A state flow chart showing the overall prognosis for 
100 Indonesian patients with the Buerger syndrome. 


We have shown that certain cigarettes may be asso- 
ciated with a worse prognosis (Hill and Smith, 1974; 
Hill et al., 1973b). This is thought to be related more 
to the tissue of the cigarette than to the tobacco itself. 
The Indonesian Kawung cigarette, which is associated 
with a markedly worse prognosis, is a local air-cured 
tobacco wrapped in a non-porous leaf (Hill et al., 
1973b). Although the nicotine content of these 
cigarettes is unknown that may not be important, for 
recent reports suggest that regardless of the nicotine 
content of the tobacco smoked the nicotine dose 
received by the individual smoker is constant (Ashton 


et al, 1970; Frith, 1971). The same does not apply 
when carboxyhaemoglobin levels in smokers are 


measured (Russell et al., 1973; Wald et al, 1973). 
It has recently been demonstrated that one of the 
determinants of the carboxyhaemoglobin levels in 
smokers is the porosity of the tissue paper of the 
cigarette being smoked (Wald and Smith, 1973). This 
could be the mechanism whereby some cigarettes 
are associated with a worse prognosis and this may 
well apply in the case of the Kawung cigarette. It is 
possible that by this mechanism the haemoglobin 
dissociation curve is moved even further to the left 
in the Kawung smoker than in the non-Kawung- 
smoking Buerger patient (Astrup, 1964; Dormandy, 
1965; Birnstingl et al., 1967), 


478 


Exposure to cold E o5 
A state flow chart shows that the patients who were 
frankly exposed to cold and/or wet conditions turing 
their daily occupation had a worse prognosis d Fig. 5). 
This did not appear to apply to those who lived in 
cold climates, providing they avoided frank exposure 
(Hill and Smith, 1974). We have shown previously 
that in these patients long exposure to cold and wet 
can lead to episodes of trench foot with or without 
major tissue loss and unpleasant after-effects such as 
cold sensitivity, temperature instability and inappro- 
priate sweating (Hill et al., 1973a). 


Other factors 

Fungal infection appears to be associated with the 
disease (Hill and Moeliono, 1972) but does not pre- 
dispose to a worse prognosis. Age of onset similarly 
does not appear to be an important prognostic factor. 
However, patients of low socio-economic status who 
have an inadequate diet have a worse prognosis (Hill 
and Smith, 1974). 


The overall prognosis for patients with the 

Buerger syndrome 

Fig. 6 is a state flow chart showing the overall prog- 
nosis for Indonesian patients. It appears that the 
illness in Indonesia follows a more severe course than 
in other published series. McPherson et al. (1963), 
in a small number of patients for whom they had 
follow-up data for a period of 10 years or more, 
showed that out of 32 patients, 8 patients had had at 
least one amputation and a further 9 had had ulcera- 
tion or gangrene. Of the 8 amputations, 4 were 
digit and 4 major leg amputations. 

Although their material was not homogeneous and 
probably contained many patients who did not have 
Buerger's disease, DeBakey and Cohen (1963) noted 
only 15 per cent with an amputation at 10 years. 
Horton (1938) studied 948 patients diagnosed at the 
Mayo Clinic from 1907 to 1937 inclusive. He noted 
that 60 per cent had undergone an amputation at the 
10-year stage, but he showed that patients who formed 
the latter part of his series and who had been treated 
more intensively had a much improved prognosis. 
This important observation of Horton's shows how 
early hospitalization and vigorous therapy can im- 
prove the prognosis. This realization almost certainly 
explains why the risk to involved limbs is greater in 
Indonesian patients, for standards of surgical care in 
Indonesia often fall far below those accepted as 
minimal in a Western society. This observation was 
also made by Silbert, who in a studv of 460 cases 
published in 1930 showed that 64 per cent of his 
cases had suffered amputation of at least one extremity 
in the first 5 years of the disease (comparable with 
this Indonesian series), whereas in his series of 524 
intensively treated patients the amputation rate was 
reduced considerably (Silbert, 1935). These studies 
point to the fact that the prognosis for the involved 
limb can be markedly improved if the patient is inten- 
sively treated during an attack and managed wiselt 
during a remission. t 


- Our epidemiological studies have shown that the 
Buerger syndrome patient does not appear to have 
an infreased risk of death (Smith and Hill, 1974). 
This observation from Indonesia is supported by 
McPherson et al. (1963), who showed also that 
patients with the Buerger syndrome have a practically 
normal life survival when compared with a normal 
population of the same age and sex distribution. 


Risk factors 

The patient who is going to develop the Buerger syn- 
drome is an above normal heavy smoker who starts 
smoking at an early age, Even before he develops the 
first symptoms of the syndrome he is smoking more 
heavily and at an earlier age than his matched control 
(Hill et al., 1973a). Some months or even years before 
the first obvious signs of the disease he may unexpect- 
edly develop trench foot or hypersensitivity to cold 
(Hill et al, 1973a). There is also some evidence to 
suggest that the patient who suffers from trench foot 
or frostbite has an increased chance of developing 
the Buerger syndrome (Hill et al., 1973a). He is more 
likely to suffer from hyperhidrosis and persistent 
fungal infection between the toes (Hill and Moeliono, 
1972). Occasionally he may present with migratory 
thrombophlebitis (Hill et al, 1973a) There is a 
recorded familial incidence of the syndrome (Samuels, 
1932; Weber, 1937; Martorell, 1952; Goodman et al., 
1965; Hill et al., 1973a). 


Management of the patient with the Buerger 

syndrome 

Prevention of the syndrome 

Prevention is based on a knowledge of the risk factors 
outlined above. Thus the voung man who has smoked 
heavily from an early age and presents with one or 
any combination of the following: migratory thrombo- 
phlebitis, excessive hyperhidrosis, persistent and 
excessive fungal infection between the toes or an 
episode of cold injury or frostbite, must unequi- 
vocally be advised to stop smoking. Those with a 
family history of the Buerger syndrome likewise 
should be advised to stop smoking. If his employ- 
ment involves excessive exposure to cold and wet 
conditions he should take special precautions. 


Prevention of attacks 
Prevention of the exacerbation is based on a know- 
ledge of the known adverse prognostic factors which 
affect patients with the syndrome and which have 
been detailed above. 

Thus, smoking in all its forms must be stopped. 
Often this proves to be impossible and in not a few 
patients there is an irresistible compulsion to smoke 
and no amount of persuasion or psychiatric. help 
appears to be effective. In these circumstances it may 
be permissible ta explain to the patient that cutting 
the amount smoked to less than 5 cigarettes per day 
will improve his prognosis. However, every effort to 
encourage the patient to stop smoking is worth while, 
foreven a temporary stop will make an attack unlikely 
and a lofhg,.period abstaining from smoking will 
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markedly improve his prognosis. Measurement of the 
carboxyhaemoglobin levels in a particularly difficult 
or untruthful patient will give the clinician a good 
idea how much the patient is actually smoking, in 
some Asian countries a change of cigarette. brand 
may be indicated if a particular brand can be clearly 
shown to be associated with higher carboxyhaeme- 
globin levels and all efforts to stop the patient smoking 
fail. 

Care must be taken to avoid cold exposure of the 
limbs, but it is doubtful if the patient should be 
advised to shift to a warmer climate or to change ius 
Occupation except in extreme circumstances and as 
a last resort, 

A general level of good health is important and the 
patient must be taught and encouraged to avoid 
trauma to his limbs. Any injury to the feet. toes or 
fingers that does occur must be treated immediately 
and vigorously by the surgeon who is in overall charge 
of the patient. A good diet is advised for thére is 
some evidence that vitamin deficiency is associated 
with an increased incidence of cold injury (White 
and Scoville, 1945). 


Treatment of the individual attack 

The treatment of the individual attack is based on 
the knowledge of the natural history of the attack 
and the realization that an attack need not result in 
major tissue loss if treated vigorously. 

At the first sign of a painful vesicle developing in 
a patient with the Buerger syndrome he must he 
hospitalized. On admission he is confined to bed 
with adequate pain relief and non-vasoconstricting 
tranquillizers which will help him over the effects of 
complete tobacco withdrawal. 

If possible, and this is often dificult because of the 
pain, the patient should keep his affected limb shightiy 
elevated and exposed and the remainder of the body 
should be warmed. A bacterial culture is taken from 
the area and an appropriate antibiotic administered 
by the intramuscular route. Alcohol! dressings are 
used to keep the affected area dry, They also are 
sterile and their cooling effect lowers tissue necds 
for oxygen. Pledgets of alcohol-soaked gauze are 
placed between affected toes. The area of surrounding 
redness must be carefully marked and recorded to 
aid in assessing the progress of the attack. 

The patient is heparinized with 10 000 units intra- 
venously every 6 hours. Low molecular weight dextran 
500 ml every 12 hours, is also commenced. A useful 
method is to give 20 000 units (200 mg) of heparin 
by continuous infusion mixed with each 500-mi bouie 
of low molecular weight dextran. 

Local fungal infection is treated with desquamating 
fluid, and antifungal powder is applied in the inter 
digital clefts remote from the vesicle. This rég i 
continued until the attack is seen to subside. This is 
judged when pain and redness disappear from ihe 
affected area and coldness and paleness supervene 
and the gangrene demarcates. 

Generally the first few days in hospital are not 
associated with any obvious improvement bur by 
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10 days to 2 weeks most acute attacks are beginning to 
subside. Once the pain and redness have gone the 
limb below the point of obstruction may appear 
white and dead. The temptation to amputate at this 
point must be resisted, for it is surprising how much 
of the limb can be saved. Amputation 1s only carried 
out when all the redness, swelling and pain have dis- 
appeared from the surrounding area and the gangrene 
has demarcated. Amputation is confined to removing 
the gangrenous tissue. The aim is to remove just 
the dead tissue to improve drainage and to aid 
drying and separation. Only occasionally—usually 
in the neglected case—will a major amputation be 


necessary. 


The role of sympathectomy 

There is no adequate scientific evidence that sympa- 
thectomy is associated with a better prognosis but 
_there is a strong clinical impression that it 1s beneficial, 
and on theoretical grounds it would appear to be so, 
for the pressure head into the limb is not diminished 
in these patients and it therefore would seem to be 
of some benefit to avoid any tendency to vasocon- 
striction in skin vessels at the periphery. Anhidrosis 
of the skin aids in clearing the dermatophytosis which 
is associated with this illness. The aim of sympa- 
thectomy 1s to open collaterals which will aid skin 
healing once the acute attack has subsided. Thus 
sympathectomy is carried out at the same time as 
amputation. 

If pulp atrophy only is the end result of an attack 
sympathectomy might best be kept for a future more 
severe episode. There is no place for sympathecto- 
mizing an uninvolved limb. Lumbar sympathectomy 
is carried out by the method described by Eastcott 
(1969), and the anterior cervical approach is recom- 
mended for the upper limb, providing a good head- 
lamp is available. Heparin is stopped 24 hours before 
the operation and is not recommenced. 


Discharge from hospital 

The patient is discharged from hospital when all the 
involved areas have completely granulated and he is 
fully mobilized. There is no place for the patient 
being discharged on vasodilators or long-term steroid 
therapy. If sympathectomy has been performed vaso- 
dilators are unnecessary, and it is hard to understand 
how steroids could help during a period of remission. 
Long-term steroids may predispose the patient to 
more severe complications from minor limb trauma, 
for healing is impaired and infection more common. 


Discussion 

This report brings together the factors from our epi- 
demiological studies which are of relevance to the 
surgeon who is called upon to manage patients with 
the Buerger syndrome. Although these studies were 
carried out in Indonesia the management principles 
presented are applicable to any country where the 
Buerger syndrome is found. In the future it may be 
shown that the aetiology of the Buerger syndrome 1s 
different in different countries or racial groups, but 
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until this is clarified management must be aimed at 
the risk factors and prognostic factors that have been 
shown to affect significantly the developmefit and 
course of the disease. 

Since it was first suggested by Lilienthal in 1944 the 
existence of an intimate association between smoking 
and the Buerger syndrome has received widespread 
acceptance. Other studies have also shown a strong 
association between the syndrome and smoking 
(Silbert, 1935; Horton, 1938; Campbell et al., 
1949; DeBakey and Cohen, 1963), but surprisingly 
there is no properly controlled epidemiological study 
in the literature which unequivocally proves this 
association. 

Our studies (Hill et al., 1973a, b; Hill and Smith, 
1974) show that smoking is not only an important 
risk factor but that the prognosis is worse in those 
who smoke more heavily and who have made no 
obvious attempt to stop. Thus the clinician must 
direct his attention to stopping the patient smoking. 
In spite of reports suggesting that the Buerger syn- 
drome can occur in the non-smoker (Perla, 1925; 
Allen and Brown, 1928; Goodman et al., 1965) this 
is an extraordinary situation and should not deter 
the clinician from his prime aim, which is to stop 
the patient smoking. This study demonstrates how 
the illness is one of attacks and remissions and that an 
attack is commonly precipitated by increased tobacco 
consumption. Excessive exposure to cold appears also 
to precipitate an attack but does not share the over- 
whelming importance of smoking. 

It has been demonstrated that major tissue loss 1s 
the end result of an inadequately treated fulminant 
attack. An individual attack if treated vigorously 
only rarely results in major tissue loss. Twenty patients 
out of the group of 97 sustained an acute attack qnd 
were hospitalized and treated by the author during a 
12-month period. Nineteen of this group were 
admitted at an early stage of an attack and by adopting 
the management plan outlined above only minor 
tissue loss was the end result in all these patients. 
The remaining patient was admitted some weeks after 
the commencement of an attack and gangrene and 
infection extended well into the foot and major ampu- 
tation proved to be necessary. 

The management programme suggested in this 
report differs little from that advocated by other 
authorities (Eastcott, 1969; Juergens, 1972), but it does 
place it on a more scientific basis. Indeed lack of 
understanding of the clinical course has led in the 
past to illogical treatments being advocated. For 
instance, bilateral adrenalectomy has been proposed 
(Orban, 1961), but it is difficult to understand how 
this would benefit a long remission or prevent an 
attack. 

It is concluded therefore that this study of the de- 
tailed course of 97 patients with the Buerger syndrome 
has enabled a more rational approach to therapy. It 
is suggested tbat this report also shows how a simple 
mathematical model of a surgical disease can be of 
practical help to the clinician aiming to base «his 
therapy more on fact and less on fancy. ,- ° 
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The incidence of postoperative deep vein 


thrombosis in Malaysia 


IAN G. E. CUNNINGHAM AND N. K. YONG* ° 


SUMMARY 

The incidence of postoperative deep vein thrombosis in 
a series of Asian patients has been studied using 
135 7Jabelled fibrinogen. Deep vein thrombosis was found 
in 12 per cent, which is a much lower incidence than in 


comparable Western series. The cause of this difference 


is discussed. 


POSTOPERATIVE deep vein thrombo-embolic disease is 
often regarded as rare in Asians, but there is only 
minimal objective evidence to support this view. 
Certainly pulmonary embolism after operation seems 
uncommon with an incidence of only 0-009 per cent 
(Hwang, 1968) in comparison with the figure of 0-14 
per cent for Western communities (DeBakey, 1954). 

This paper reports the use of the *[-fibrinogen 
uptake test to determine the real incidence of post- 
operative deep vein thrombosis in an Asian popula- 
tion. 


Materials and methods 
185]-labelled fibrinogen was obtained from two sources: 
the Radiochemical Centre, Amersham (53 cases), and 
the Department of Surgery, Monash University (37 
cases). It was administered 2-3 hours postoperatively. 
Uptake of the isotope by the thyroid was blocked by 
prior administration of either intravenous or oral 
iodide, the latter being continued for the next 3 weeks. 
scanning was performed with the Pitman Localiza- 
tion Monitor 235. Tbe heart count was measured 
in the fourth interspace at the left sternal edge. The 
leg was elevated and then readings, recorded as a 
percentage of the heart count, were taken at eight 
equidistant points from the groin to the ankle along 
the medial side of the limb. This was done from the 
first to the seventh postoperative days. Daily counts 
were also made over the thyroid, operative wound 
and injection site to detect any loss of isotope from 
the circulation. Àn increase in the count of 20 per 
cent compared with the count at the same point on 
the previous day, with the adjacent points on the 
same limb and with the corresponding point on the 
opposite limb was taken to indicate venous throm- 
bosis provided tbat the rise in activity persisted and 
increased during the following days. Examination for 
clinical evidence of deep vein thrombosis was made 
daily. Routine phlebography was considered neither 
justifiable nor feasible, but it was performed in 2 
patients with thrombosis as an aid to decision making 
in therapy. 
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Results 

During the course of the investigation 22 patients 
were withdrawn from the investigation. Three died; 
necropsy was performed on 2 of them and evidence 
of pulmonary embolism was not found. In 2 instances 
a false positive result was produced by attempts to 
set up an intravenous drip in the long saphenous vein. 
In 6 cases the investigation could not be completed 
owing to technical failure of the monitor. In 10 cases 
there was delay in delivery of the isotope and accept- 
able circulating levels were not maintained for 7 days. 
Thus, 68 patients (Table I) completed the study. Un- 
equivocal evidence of deep vein thrombosis of the 
leg developed in 8 during the first postoperative week. 


Table I: OPERATIONS 


Operation Started survey Completed survey 
Gastroduodenal 22 17 
Biliary 19 17 
Colonic 16 11 
Renal 10 7 
Oesophageal 5 2 
Exploratory 4 
Enteric 3 3 
Rectal 3 3 
Miscellaneous 3 2 
Aortic 2 1 
Pancreatıc I 0 
Prostatic l ] 

s id MCCC S — ee 
Total 90 68 


Isolated non-propagating thrombosis in the calf 
occurred in 5 patients; in 2 cases the thrombosis was - 
bilateral. Propagation of calf vein thrombosis to the 
popliteal vein occurred in one leg of a woman with 
bilateral calf thrombosis. Isolated femoral vein 
thrombosis was found in the upper half of the vein 
In one woman. Massive iliofemoral thrombosis de- 
veloped in a woman who underwent anterior resection 
of the rectum and hysterectomy. The left internal 
iliac vein was damaged during dissection and bleeding 
was controlled by prolonged operative packing; the 
thrombosis developed on the same side. 

Only 3 patients showed physical signs of thrombosis 
—2 with isolated calf vein thrombosis and a single 
patient who sustained iliofemoral thrombosis. Half of 
the thrombosis patients showed a temperature chart 
pattern said to be characteristic of deep vein throm- 
bosis (Faris et al., 1972), but this also occurred in 
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6 patients without thrombosis. Six of the 8 patients 
who developed thrombosis had malignant disease. 

* 
Discussion 
In recent years estimates of the frequency of !*I 
detectable clots in the leg after surgery have been 
made throughout the Western world. In general the 
inicidence varies from 15 per cent (Bonnar and Walsh, 
1972) to 33 per cent (Kakkar et al., 1970; Sripad et 
al, 1971), but there are high risk groups such as 
prostatic surgery (50 per cent, Nicolaides et al., 1972) 
and hip surgery (54 per cent, Field et al., 1972). The 
incidence of 12 per cent in the present series is thus 
lower than that of all reported Western series and 
much lower than for Western patients over the age 
of 40 in whom the overall occurrence of deep vein 
thrombosis seems to be about 33 per cent (Flanc et al., 
1968; Negus et al, 1968; Browse and Negus, 1970; 
Gordon-Smith et al., 1972; Kakkar et al., 1972). It 
appears from our limited data that malignant disease 
is associated with thrombosis in Asian patients in 
the same way as in Western cases, 

The cause of the different incidence must remain a 
matter of speculation. Fibrinolytic activity in blood 
is higher in Africans, Indians and New Guineans than 
in Caucasians (Merskey et al., 1960; Fearnley, 1961; 
Goldrick, 1961); both dietary factors and differences 
in gut flora which can alter plasminogen activators 
(Gans et al., 1971) have been suggested as mechanisms. 
Whatever the cause, the differences that we have 
demonstrated merit further investigation and provide 
the first objective evidence that deep vein thrombosis 
is truly less frequent in Asian surgical wards than in 
the West. 
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Phlebography in the management 


of pulmonary embolism 


T. P. CORRIGAN, D. P. FOSSARD, J. SPINDLER, P. ARMSTRONG, 


C. J. L. STRACHAN, K. W. JOHNSTON AND V. V. KAKKAR* 


SUMMARY 

The value of phlebography in the management of 102 
patients presenting with clinical features suggestive of 
pulmonary embolism was assessed. Ascending phlebo- 
grams, chest X-rays and pulmonary perfusion scans were 
performed in all the cases. Of 33 patients with a high 
probability of pulmonary embolism, 29 (87 per cent) 
had thrombi in the peripheral veins shown by phlebo- 
graphy. Of 45 patients with no evidence of pulmonary 
emboli on lung scan, the deep veins were normal in 30, 
while in the remaining 15 (33 per cent), phlebograms 
showed the presence of thrombi. In all 7 patients where 
pulmonary angiography confirmed the presence of 
extensive emboli, phlebograms showed thrombi in the 
peripheral veins. Phlebography was of considerable 
help in deciding whether to give anticoagulant therapy. 


ACUTE pulmonary embolism is a common complica- 
tion and cause of death in hospital practice. A major 
problem facing the clinician lies in his inability to 
diagnose the condition accurately at an early stage 
when treatment can be effective. While sudden acute 
cardiorespiratory collapse associated with massive 
embolus can often be diagnosed, many patients with 
small peripheral emboli frequently present with 
clinical, radiological and electrocardiographic features 
which may be confused with postoperative atelectasis, 
pneumonia, pleurisy or myocardial infarction. Other 
diagnostic aids, including lung scanning and pulmonary 
angiography, may also fail to demonstrate such emboli 
(Hildner and Ormond, 1967; Freeman et al., 1968; 
Cook and Lander, 1971). 

It has been shown by several autopsy studies that 
more than 90 per cent of emboli originate from 
thrombi confined to the deep veins of the lower limbs 
or pelvis (McLaughlin and Paterson, 1951; Sevitt and 
Gallagher, 1961). The object of this paper is to see if 
by showing the source of an embolus by phlebography 
one is able to improve the management of patients 
presenting with symptoms and signs suggestive of 
pulmonary embolism. 


Patients and materials 

One hundred and two patients with clinical features 
suggestive of pulmonary embolism referred from 
medical, surgical and gynaecological wards were 
included in this study. A pro forma was completed for 
each patient, recording age, sex and presenting 
symptoms and signs. The presence of the usual signs 
of deep vein thrombosis (tenderness of calf muscles, 
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swelling of the ankle, dilated veins, increased tempera- 
ture of the limb and a positive Homans’s sign) were 
specifically looked for and recorded. The following 
investigations were performed. 


Methods 


Ascending phlebography 

All the patients had their peripheral veins examined 
by phlebography. The technique of phlebography 
employed has already been described in detail else- 
where (Kakkar, 1972). The main features of this 
technique are as follows. The patient lies supine on a 
horizontal table; a specially constructed pneumatic 
tourniquet is placed just above the ankle and another 
in the mid-thigh region. The distal tourniquet is 
distended to a pressure of approximately 100 mm Hg 
to prevent filling of the superficial veins of the leg and 
to direct the contrast medium into the deep veins. A 
scalp vein infusion cannula (21 G thin-wall 20 G bore) 
is introduced into a vein on the dorsum of the foot. 
The cannula is attached to a 50-ml syringe containing 
50-60 ml of 60 per cent meglumine iothalamate 
(Conray 280) warmed to body temperature. The 
tourniquet at the thigh is distended to just above 
systolic pressure to ensure adequate filling of all'the 
deep veins of the calf. The contrast medium is injected 
slowly and its progress in the tibial veins 1s observed 
with the aid of an image intensifier and closed circuit 
television. Once the deep veins of the leg are seen to 
be filled, several films of the calf and thigh regions 
are exposed in both anteroposterior and lateral views. 
The contrast medium is then followed into the iliac 
veins and further films exposed. By this technique it 
is usually possible to show the whole of the deep 
venous system from the tibial veins to the inferior 
vena cava. At the end of the examination if the deep 
veins are found to be free of thrombi the contrast 
medium is washed out by injecting 150 ml of normal 
saline containing 2500 units of heparin. 


Pulmonary perfusion scans 

Lung scanning was performed in all the patients. Two 
millicurres of *9"Tc-]abelled macro-aggregates of 
human albumin were injected intravenously with the 
patient lying supine. The scans were performed using 
a gamma camera (Nuclear Chicago Model 1201) and 
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recorded on a 25x 30-cm X-ray plate. Four views 
(anterior, posterior, right and left lateral) were taken. 
5 


Chest Xeray films 

Chest’ films in either anteroposterior or postero- 
anterior projections were obtained in all the patients 
within a few hours of the development of symptoms 
and also within 24 hours of performing the pulmonary 
perfusion scans. In selected patients lateral views 
were also obtained. 


Pulmonary angiography 

Angiography was performed in 12 patients. A no. 8 
Lehman catheter was passed from an arm vein to the 
pulmonary artery and 30-50 ml of 75 per cent sodium 
metrizoate or 85 per cent sodium meglumine diatri- 
zoate were injected into the main pulmonary artery 
by means of a pressure injector. Anteroposterior films 
were taken, using a synchronized automatic film 
changer. 


Management and follow-up 

The policy of management for each patient was 
decided on the basis of the findings of phlebography, 
lung scanning and pulmonary angiography. Only the 
patients who were thought to have had pulmonary 
embolism or in whom phlebography showed the 
presence of thrombi in the deep veins received anti- 
coagulant therapy. The remaining patients were not 
given anticoagulants or if they were already receiving 
such drugs these were gradually tailed off. 

All except 10 patients were followed up after their 
discharge from hospital and were seen in the out- 
patients’ department for periods ranging from 6 to 
18 months. At each attendance specific inquiries were 
made for the recurrence of symptoms, in addition to 
a thorough physical examination. 


Results 

Of thé 102 patients investigated, 39 were male and 
63 female. Their ages ranged from 18 to 79 years, the 
mean age being 50 years. Fifty-six patients were 
referred from medical wards, and 34 postoperative 
and 12 gynaecological patients were also included in 
this study. The most common presenting symptom 
was breathlessness (61 patients), followed by pleuritic 
pain (49 patients) and central chest pain (40 patients). 
Other presenting symptoms included haemoptysis, 
faintness or unconsciousness (Table I). In addition to 
the clinical features of pulmonary embolism 41 patients 
also had symptoms and signs of deep vein thrombosis, 


Phlebography 

Bilateral phlebograms were performed in 92 of the 
102 patients studied. The 10 patients with unilateral 
examination all had extensive deep vein thrombosis 
in the limb examined. A good demonstration of the 
deep veins up to and including the iliac veins was 
obtained in 190 of the 194 limbs examined. In 4 
patients, all with thrombosis in the femoral vein, 
the» external and common iliac veins were not 
visualized. * ., 
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The phlebographic criteria for the diagnosis © 
thrombosis included persistence of a filling defect in 
a well-opacified vein, remaining unchanged in shape 
or location during fluoroscopy and in two separate 
radiographs. Thrombi were arbitrarily classified as 
being minor or major. The thrombotic process was 
considered to be minor when clots were confined to the 
calf veins; thrombi extending into the poplitea), 
femoral and more proximal veins were considered to 
be major. 

in 44 patients bilateral phlebograms showed a 
normal deep venous system, while 58 had radiological 
evidence of deep vein thrombosis. 


Pulmonary perfusion scans and chest X-ray films 

Lung scans were interpreted with the aid of the chest 
X-ray films without knowledge of either the phiebo- 
graphic or pulmonary angiographic findings. Each 
lung scan abnormality was classified according to the 
type of perfusion defect and its location within the 
lung. Defects which corresponded to a segment, lobe 
or whole lung which could not be accounted for by 
consolidation, lobar collapse, pleural effusion or 
emphysematous bullae diagnosed radiologically were 
considered to represent a high probability of pulmonary 
embolism. Diffuse or patchy defects which did noi 
correspond with any anatomical segment of the lung 
were considered to represent a low probability of 
pulmonary embolism. (All other lung scans had no 
perfusion defects and were considered normal) in 
45 patients lung scans were normal, in 24 they 
indicated a low probability and in 33 à high proba- 
bility of pulmonary embolism. The correlation 
between lung scans and the extent of deep vein 
thrombosis is shown in Table H. Of 69 patients with 
normal or low probability scans, 29 had thrombi m 
the peripheral veins; in 14 the thrombotic process ex- 
tended to involve the popliteal, femoral or iliac veins. 


Pulmonary angiography 
Twelve patients underwent pulmonary angiography. 
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The correlation between the findings of pulmonary 


Table 1: PRESENTING SYMPTOMS 


Symptom: Central chest pain No. of cases 40 


Breathlessness ói 
Haemoptvsis zl 
Faintness ay 
Unconsciousness í 
Pleuritic pain 49 


Table ll: PULMONARY PERFUSION SCAN AND 
PHLEBOGRAPHIC FINDINGS 


Phlebographx 











No. of Minor 
Lung scan patients Norma! DVT DVT 
Normal 45 30 5 (33%) 9 é 
Low 24 10 ja (57.4 é 
probability 
High 33 4 29 (877) Hi 
probability 
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i. P. Corrigan et al. 


angiography, phlebography and lung scans in these 
patients was as follows. Of the 5 patients with normal 
phlebograms, 3 had normal lung scans and normal 
angiograms. In the fourth patient, who had a low 
probability scan, pulmonary angiography showed 
features of a basal perfusion defect due to an emphy- 
sematous bulla. In the fifth patient, whose lung scan 
(Fig. 1) showed a high probability of pulmonary 
embolism, pulmonary angiography (Fig. 2) showed 
extrinsic pressure on the right pulmonary artery which 
was later shown to be due to a carcinoma of the 
bronchus, which accounted for the abnormality seen 
on lung scanning. Each of the remaining 7 patients 
with thrombi in the peripheral veins and lung scans 





Fig. I. Posterior perfusion scan showing severely diminished 
perfusion of the right lung 





Fig. 2. In the pulmonary angiogram of the same patient the 
lumen of the right pulmonary artery is markedly reduced 
owing to extrinsic pressure which was later shown to he 
caused by à carcinoma of the bronchus 
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suggesting a high probability of pulmonary embolism 
had emboli confirmed by pulmonary angiography. 
* 

Management and follow-up r 
Fifty-eight patients in whom phlebograms showed the 
presence of major or minor thrombi in the deep veins 
received a continuous infusion of heparin (40 000 
units/day) for 72-96 hours, and oral anticoagulants 
were started at the same time and continued for a 
period of at least 12 weeks. The dose of heparin was 
increased to prolong the thrombin clotting time 
beyond the normal by 20-25 seconds, but reduced if 
the time exceeded 120 seconds. For oral anticoagulant 
therapy patients received an initial dose of 30 mg of 
warfarin sodium and subsequent doses were regulated 
by frequent estimations of prothrombin time, which 
was maintained at between one and a half and two 
times the control value. The 44 patients with normal 
phlebograms were not given anticoagulants. 

During the follow-up period 5 patients had a recur- 
rence of symptoms of pulmonary embolism. All 5 
were from the group of patients in whom phlebograms 
had confirmed the presence of major deep vein 
thrombosis. None of the patients who had normal 
phlebograms and did not receive anticoagulants had 
evidence of recurrent pulmonary embolism. Eight 
patients. died; all came to autopsy. In 3 autopsy 
confirmed the presence of pulmonary emboli, and all 
had phlebographic evidence of deep vein thrombosis. 
Two patients died as a result of myocardial infarction 
and | from carcinoma of the bronchus. In these 
patients phlebograms had shown a normal deep 
venous system during life and this was confirmed at 
autopsy examination. 


Discussion 
Several studies have shown that normal and high 
probability perfusion scans correlate well with 


pulmonary angiographic findings (Poulose et al., 
1970; Szucs et al, 1971; Gilday et al., 1972). In 
the present paper the value of phlebography has 
been examined as an aid to the management of 
patients presenting with clinical features suggestive of 
pulmonary embolism. Of 33 patients with a high 
probability of pulmonary embolism, 29 (87 per cent) 
had thrombi in the peripheral veins shown by phlebo- 
eraphy. In only 4 were the phlebograms normal. In 
2 of these the perfusion defect seen on the lung scan 
was subsequently shown to be due to invasion of the 
pulmonary artery by a bronchogenic carcinoma. The 
perfusion defects in the other 2 patients were not 
accounted for, but during a follow-up of 6 months 
without. anticoagulation no recurrence of symptoms 
occurred in either case. 

Of 45 patients who had no evidence of pulmonary 
emboli on lung scans, the deep veins were normal in 
30, while in the remaining 15 (33 per cent) phlebo- 
grams showed the presence of thrombi. It is possible 
that these patients had pulmonary emboli which were 
too small to detect by perfusion scans. Moser and 
Miale (1968) have shown experimentally that defects 
of perfusion may not be resolved by scanning if they 


are smaller than 5 cm in diameter, and therefore this 
method of investigation probably underestimates the 
frequertcy of small emboli. 

In 10 pf the 24 patients with low probability scans 
the deep veins were normal. The abnormality on the 
scans was considered to be due to congestive cardiac 
failure (2), pneumonia (2), bronchiectasis (1) and 
emphysema (1) In the remaining 4 patients the 
abnormality on the lung scans could not be accounted 


for, but symptoms in 2 of the patients were 
subsequently shown to be due to myocardial 
infarction. 


Pulmonary angiography was performed in 12 
patients. There was good correlation between the 
findings of pulmonary angiography and phlebo- 
graphy. In all 7 patients where pulmonary angio- 
graphy confirmed the presence of extensive emboli, 
phlebograms showed thrombi in the peripheral veins. 
In the remaining 5 patients pulmonary angiography 
excluded emboli, and phlebograms showed a normal 
deep venous system in each case. 

Phlebography was of considerable help in the 
management of patients in this study. In 4 patients 
with high probability scans anticoagulants were not 
given because they had normal phlebograms. Fifteen 
patients who had normal lung scans were treated with 
anticoagulants because phlebography showed the 
presence of thrombi in the peripheral veins. Ten 
patients whose scan indicated a low probability of 
pulmonary embolus had normal deep veins and were 
not given anticoagulants. Therefore it can be seen 
that the findings of phlebography altered the treatment 
which would have been given in 29 patients had the 
diagnosis been based on chest X-ray and lung scan 
alone. Furthermore, in 14 patients with normal or low 
probability lung scans, phlebography demonstrated 
extensive thrombi involving the major veins. If 
untreated, these patients would have been at risk of 
dving from massive pulmonary embolus (Barritt and 
Jordah, 1960). 

In this study a complete examination of the veins 
of the lower limb was made using ascending phlebo- 
graphy. The extent of deep vein thrombosis found in 
these patients varied considerably; 32 (55 per cent) had 
major thrombi involving the popliteal, femoral or 
iliac veins, while in 26 (45 per cent) the thrombi were 
confined to the calf. If phlebography is to be employed 
in the management of patients with suspected 
pulmonary embolism, then ascending phlebography, 
which is the only technique capable of demonstrating 
the whole of the deep venous system, should be used. 
More limited examinations such as femoral (Mehaffy 
et al., 1971; Milne et al., 1971), pertrochanteric intra- 
osseous (Thomas and Fletcher. 1967) or retrograde 
phlebography (Dow, 1973) will fail to demonstrate 
the source of pulmonary embolism in approximately 
45 per cent of patients, as is evident from the findings 
in this study. 

One may argue that phlebography will only show 
thrombi in the deep venous system and a small per- 
cenjage of emboli is reported to originate from the 
right side of; the heart or other sources (Coon and 
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Coller, 1959: Hume et al., 1970). However, during the 
follow-up period none of the 45 patients with normal 
phlebograms had any recurrence of symptoms of 
pulmonary embolism. The 5 patients who had evidence 
of further embolism had thrombi in the peripheral 
veins demonstrated on phlebography. 

It is generally accepted that in a critically ill patient 
with suspected massive pulmonary embolism who 
requires. embolectomy or thrombolytic therapy. 
pulmonary angiography is the investigation of choice 
to establish the diagnosis (Sasahara, 1964; Booksiein. 
1970). However, in patients where the initial symptoms 
respond rapidly to supportive measures and in those 
where the symptoms are of a minor nature. phiebo- 
graphy, by providing evidence of the source of embol, 
offers a rational basis on which treatment can. bc 
undertaken. 
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Topical ampicillin in the prevention of wound 
infection after appendicectomy 


T. BATES, R. H. L. DOWN, MARY C. V. HOUGHTON AND G. J. 


‘ 
SUMMARY 
The effect of topical ampicillin en the rate of wound 
infection after emergency appendicectomy was studied 
in a prospective controlled trial of 200 patients. Sixteen 
per cent of patients in the control group developed a 
wound infection compared with 3 per cent of those 
receiving. ampicillin powder in the wound (P <0-01). 
When patients with peritonitis were considered, 64 per 
cent of the 14 patients in the control group developed a 
wound infection compared with 13 per cent of the 15 
patients in the ampicillin group. 

Patients in the contrel group were discharged from 
hospital in a mean of 87 days postoperatively compared 
with 6:4 days in the ampicillin group (P « 0:05). 


APPENDICECTOMY is probably the most frequent 
emergency operation in this country and wound 
infection is à common complication which often 
delays the patient's discharge from hospital and 
return to work. The topical application of ampicillin 
powder to appendicectomy wounds has been shown 
to reduce the incidence of postoperative. wound 
infection (Rickett and Jackson, 1969; Mountain and 
Seal, 1970). However, its value is not as yet widely 
accepted and further controlled trials have been 
suggested (Leading article, 1971). It was therefore 
decided to carry out a further trial of topical 
ampicillin. Most published trials have included some 
cases in which drainage or systemic antibiotics have 
been used in addition to a topical agent. Unless really 
large numbers are used to assess the many variations 


of treatment it is difficult to find two strictly 
comparable groups. 
The use of prophylactic systemic antibiotics 


advocated by Bernard and Cole (1964) and Polk and 
Lopez-Major (1969) has recently been brought into 
doubt, at least as far as wound infection is concerned 
(Longland et al, 1971; Margery et al, 1971). 
Although Vinnicombe (1964) found some benefit 
from superficial wound drains in a retrospective 
survey, Brumer (1970) found more wound infections 
in the cases which were drained, and more recent 
prospective. trials have supported this suggestion 
(Margery et al, 1971; Gilmore et al, 1973). Brumer 
(1970) also showed that where it was necessary to 
extend a grid-iron incision or if a paramedian incision 
was used for appepdicectomy the wound was more 
prone to infection, probably because the rectus 
sheath is opened, 

It was therefore decided to consider only appendi- 
ceetomies carried out through a routine grid-iron 
incision whfch, were not thought at operation to 
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require a drainage procedure or systemie chemo- 
therapy. 


Patients and methods 

All 228 patients undergoing emergeney appendicec- 
tomy by one surgical firm at the Luton and Dunstable 
Hospital between August, 1971, and May, 1973, were 
considered in this prospective study. Patients under- 
going elective appendicectomy were not included in 
this study and patients with a history of penicillin 
allergy were excluded from the trial. A skin-crease 
incision with a muscle-splitting approach was used. 
If the incision had to be extended or if a paramedian 
incision was used the patient was excluded from the 
trial. No special precautions were made to safeguard 
the wound from contamination, although the appendix 
was surrounded by swabs once it had been delivered 
from the wound. The appendix stump was inverted 
in all the patients in the trial. 

The state of the appendix was noted and if there 
was any doubt as to whether there was acute appendi- 
citis it was recorded as being normal unless there was 
unequivocal histological evidence of acute mflama- 
tion. The findings at operation were divided into four 
categories: normal appendix, acute appendicitis, 
acute appendicitis with clear or turbid free fuid 
and acute appendicitis with free pus (localized of 
generalized peritonitis), If it was felt necessary to drain 
the peritoneum (usually for a localized abscess) or te 
give intravenous antibiotics for systemic toxicity ihe 
patient was excluded from the trial. Peritoneal lavage 
was not used in this trial. 

When the peritoneum had been closed following 
appendicectomy the patient was randomly allocated 
to one of two groups by a theatre nurse opening a 
sealed envelope. In the test group of patients 500 mg 
of ampicillin powder were added to the wound and 
in the control group nothing was added. Al) the 
wounds were closed in a routine fashion with catgut 
and the skin was sutured with silk, A bacteriologica! 
swab was taken only if pus was present. 

The wounds were inspected daily and the sutures 
removed on the fifth or sixth postoperative day. The 
patient was usually discharged on the day that tne 
sutures were removed unless the patient was febrile or 
the wound was reddened or tender. 

The criteria of Ljungqvist (1964) were used to 
decide whether an infection was present, ie. “a clear 
collection of pus, which empties itself spontaneousty 
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or after incision’. The children in the series were 
routinely followed up at 2-4 weeks, but the adults 
were only given out-patient appointments if the 
possibility of a latent wound infection or other 
complication was suspected. 


Results 

Sixteen patients (16 per cent) in the control group 
developed wound infection whereas only 3 patients 
(3 per cent) in the ampicillin group did so (Table I). 
This is a significant difference (P «0:01). There were 


Table 1: FREQUENCY OF WOUND INFECTION 
RELATED TO DEGREE OF PERITONEAL 
INFECTION 





Total aeee e -s eat LE 
State of no.of Total Wound Total Wound 
appendix cases no. infection no. infection 
Normal 54 32 i 22 0 
appendix 
Acute 79 40 3 39 0 
appendicitis 
Free fluid 38 14 3 24 | 
Pus/peritonitis 29 14 9 (647) 15 203 
Total 200 100 — 16 (167) 100 3 (39) 


Table H: AGE AND SEX OF PATIENTS 
Ampicillin group 
No.of Total 


Control group 


Wound 


Age No.of Total Wound 

(yr) males no. infection males no. infection 
0- 9 li 21 3 10 17 

10-19 2 4] 8 25 46 i 
20-29 H 2 3 5 15 

30-39 10 l 6 10 l 
40-49 3 5 4 7 

50-59 i 2 3 4 

60-70 0 | | ] i | 
Total 54 100 16 S4 100 3 


Table HI: REASONS FOR EXCLUSION OF 28 CASES 

FROM THE TRIAL 

No. of cases in 

which it was the 
main reason 


Total no. of cases 


Excluding factor in which it occurred 


Peritoneal drainage 8 I4 (2 wound only) 
Systemic antibiotics 5 7 

Paramedian incision 10 12 

Extension of grid-iron 3 10 

INCISION 
Penicillin sensitivity 2 2 
Total 28 
Table IV: FREQUENCY OF WOUND INFECTION 


RELATED TO DEGREE OF PERITONEAL 
INFECTION (ALL CASES) 


No.of No. Total Sof Wo i: nd 

CEDE : “infection 

cases ex- no.of total 2. 

State of appendix in trial. cluded cases no. No. $5. 
Normal appendix 34 ü 54 24 i i 
Acute appendicitis 79 3 82 36 3 4 
Free fluid 38 2 40 17 4 10 
Pus/peritonitis 29 23 52 23 23 44 
Total 200 28 228 100 331. [44 
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more normal appendices in the control group. (32) 
than in the ampicillin group (22), and if 'only the 
patients with acute appendicitis are considered tne 
infection rate in the control group was 15 out of 68 
(22 per cent) compared with 3 out of 78 (4 per cent) 
in the ampicillin group. Furthermore, if the patients 
with local or generalized peritonitis, most of whom 
had a gangrenous or perforated appendix, are cón- 
sidered, 9 out of 14 in the control group (64 per cent) 
developed a wound infection compared with 2 ouf of 
15 in the ampicillin group (13 per cent; P « 0:01). 
One patient in each group had a pelvic abscess and 
| patient in the control group developed a subphrenic 
abscess. Four patients in the control group and 2 in 
the ampicillin group developed fever accompanied 
by tenderness in the wound which settled without 
discharge of pus and were subsequently well at follow- 


The mean length of postoperative stay in the control 
group was 8-68 days compared with 6:44 days in the 
ampicillin group (P «0:05, ¢ = 2-182). 

Analysis of the two randomized groups showed 
that they were well matched for age and sex (Table 1I). 
The operations were all carried out in the same 
operating suite and were performed by one of the four 
authors (one registrar and three house surgeons under 
supervision) apart from 7 cases in each group which 
were performed by other registrars or consultants. 
Analysis showed that each operator had carried out 
a very similar number of each type of case in both 
groups. 

Twenty-eight patients who had an emergency 
appendicectomy in the period under study were 
excluded from the trial for one or more reasons, 
which are summarized in Table II. 

Altogether 12 of the excluded patients had a peri- 
toneal drain inserted for 2-3 days. In 4 paramedian 
wounds a corrugated drain was brought out separately 
through a stab wound but 3 of the wounds became 
infected. In 8 routine or extended grid-iron ificisions 
the peritoneal drain was brought out through the 
wound and 5 became infected. One of these patients 
developed a pelvic abscess. In 2 patients the wound 
alone was drained and | became infected. 

Seven patients were given systemic ampicillin at 
operation or in the early postoperative period for 
toxicity or severe chest infection and were therefore 
excluded from this trial. Five of these patients also 
had a peritoneal or superficial wound drain for 48 
hours and all developed a wound infection. 

Six of 12 paramedian incisions and 4 of 10 extended 
grid-irons became infected. One hundred ml of 2:4 
per cent noxytiolin were used to irrigate the peri- 
toneum and wound in 8 cases but 4 became infected. 
Ampicillin powder was used in the wound of 6 
excluded cases with peritonitis and | became infected. 
In this case an appendix abscess was drained through 
the wound. 

Two patients who gave a history of penicillin 
sensitivity were excluded from the trial. No local or 
generalized sensitivity to penicillin was noted during 
the trial. 27 
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. When all 228 patients in the study were considered 
the presence of purulent free fluid in the peritoneal 
cavity Was associated with a wound infection rate of 
10 per cegt compared with 4 per cent in the cases with 
acute appendicitis alone (Table IV). Forty-four per 
cent of the patients with free pus in the peritoneal 
cavity developed a wound infection. 

Four of the infections in thecontrol group developed 
after the patient left hospital—at 10 days to 3 weeks. 
There was no reported late infection in the ampicillin 
group. Two patients were referred back by their 
general practitioners and 2 patients were found to 
have infections at follow-up. All the wound infections 
from which a culture was obtained showed a Gram- 
negative organism. 


Discussion 

This trial confirms previous reports that topical 
ampicillin in appendicectomy wounds reduces wound 
infection significantly. 

Although this was a controlled randomized trial 
it was not double-blind (the difficulty of finding a 
completely inert placebo powder has already been 
demonstrated: Raeburn, 1969; Rickett and Jackson, 
1969). It is therefore possible that bias may have been 
introduced in deciding whether a wound had dis- 
charged pus or when a patient should be allowed 
home. However, the criteria for an infection were 
strict and the registrar or consultant seeing the patients 
postoperatively was not usually aware which group 
they were in. The test and control groups were well 
matched for age, sex and operating surgeon, but 
unfortunately the incidence of obesity, which may 
increase the incidence of infection, was not recorded 
and may have led to a bias in one group. 

Only about 30 per cent of the patients were 
adequately followed up after discharge from hospital 
to determine the late wound infection. Gilmore et al. 
(1973), who carried out a careful follow-up of all their 
_cases, found that 30 per cent of infections only became 
evident after a week. In the present series only 21 per 
cent of the infections were found after this interval 
and it seems probable that some late infections were 
missed. It may be argued that this would bias the 
trial in favour of ampicillin which might merely delay 
the appearance of a wound infection rather than 
prevent it occurring. However, all the late infections 
noted were in the control group, which does not 
support this argument. 

Several topical agents have been found effective in 
the prevention of postoperative wound infection. 
Ryan (1967) found penicillin powder effective after 
hernia repair, and tetracycline solution has been found 
to give a significant reduction after appendicectomy 
(Longland et al, 1971). Oxytetracycline spray has 
been shown to be remarkably effective in experi- 
mentally contaminated wounds in animals (much 
more so than the same antibiotic given systemically) 
(Matsumoto et al., 1967). Moylan and Brockenbrough 
-(1968) found that wound infection was significantly 
redueed after bowel surgery by using | per cent 
kanamycin *solution. Gilmore et al. (1973) have 
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Topical ampicillin and wound infecti, 


recently shown that a povidone iodine spray with 
5 per cent available iodine reduced the overall wound 
infection rate after appendicectomy from 18 to 8 per 
cent, but there was no significant difference with 
gangrenous or perforated appendicitis, They found a 
polyantibiotic spray containing neomycin, bacitracin 
and polymixin B slightly less effective, and Stoller 
(1965) and Longland et al. (1971) found little Deneth 
from similar sprays. 

In 1967 Nash and Hugh found that topical 
ampicillin powder reduced wound infection after 
colonic surgery from 41 to 3 per cent. Subsequent 
trials have shown ampicillin to be effective after 
appendicectomy (Rickett and Jackson, — 1969; 
Mountain and Seal, 1970; Anderson et al, 1973; 
Hoogbergen, 1973). Logan (1973) found no benefit 
from topical ampicillin in cholecystectomy wounds. 
but a solution containing only 250 mg was used. 
Stoker and Ellis (1971, 1972) using | g of ampicillin 
powder in wounds after biliary and gastro-intestina: 
surgery found this significantly more eflective than 
penicillin and sulphadiazine or noxytiolin. 

There is a possible risk that topical ampicillin which 
produces a high local concentration of antibiotic may 
sensitize the patient to the drug. However, although 
topical penicillin has now been used for many years 
this effect has not been demonstrated. 

Although systemic antibiotics may be effective in 
reducing wound infection after appendicectomy 
(Bernard and Cole, 1964; Bloom, 1969; Polk and 
Lopez-Major, 1969), it would seem that only large 
doses of potent antibiotics, often in combination and 
given at or shortly before operation, have such an 
effect. Margery et al. (1971), in a trial of systemic 
ampicillin or tetracycline, found no reduction in 
wound infections compared with the controls, 
although the duration of postoperative fever and 
the incidence of intraperitoneal complications. were 
reduced. Most surgeons are not in favour of prophy- 
lactic antibiotics but would rather reserve their use 
for the treatment of any subsequent complication. 
However, systemic antibiotics are occasionally 
indicated at the time of operation when the patient is 
severely toxic and there is a suspicion of bacteriaemia. 
Seven patients in the present study fel into this 
category, and of the 5 that also had a peritoneal or 
wound drain inserted, all developed a wound infection. 

Few prospective trials of peritoneal and wound 
drainage after appendicectomy have been carried out, 
but Margery et al. (1971) found that peritoneal 
drainage increased wound infection. Haller et ai 
(1973) comparing peritoneal drainage with simpie 
wound drainage in children with peritonitis due to 
appendicitis found that peritoneal drainage did not 
confer any benefit, although they did not make 
specific mention of wound infection. H is of interest 
that 2 of the children in their series with peritoneal 
drains died of generalized peritonitis. The use of 
delayed primary suture in perforated appendicitis has 
also been suggested, but Anderson et al. (1972) were 
unable to demonstrate any benefit from this in a 
prospective study. 
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There appeared to be a relation between the presence 
of free fluid or pus and the incidence of wound 
infection in the present study. This rose from 4 per cent 
in patients with acute appendicitis to 10 per cent when 
there was clear or turbid free fluid present, and to 
44 per cent when there was localized or generalized 
peritonitis with free pus. This is contrary to the 
findings of Brumer (1970) who could show no such 
relation in a retrospective study. 

Twelve patients of the 28 patients excluded from 
the trial had a peritoneal drain inserted. In 2 cases 
there was an established abscess and in a third there 
was an early pelvic abscess. This latter recurred, and a 
second patient with a peritoneal drain also developed 
a pelvic abscess. Seven of the patients with peritoneal 
drainage developed a wound infection and | of the 2 
patients who had wound drainage also discharged pus. 

The place of prophylactic systemic antibiotics and 
of peritoneal or wound drainage in appendicitis with 
peritonitis remains doubtful. In spite of the assertion 
that only a major trial allowing for the many different 
combinations of treatment is likely to give a result 
which would command widespread attention (Leading 
Article, 1971), it is felt that it would be difficult to 
find strictly comparable groups unless sufficient 
numbers were accumulated in a multicentre trial. 
Nevertheless, although topical ampicillin does not by 
any means solve all the postoperative problems of 
acute appendicitis, several trials have now shown 
that it reduces the incidence of wound infection very 
significantly. 
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Treatment of axillary abscesses by incision and 
primary suture under antibiotic cover 


R. E. PAGE* 


SUMMARY 

Axillary abscesses can be conveniently treated by 
incision, curettage and primary suture under antibiotic 
cover. Most patients attended hospital on three 
occasions, and the average duration of treatment was 
6:6 days. Of the organisms isolated, staphylococci 
accounted for 93 per cent. The axilla is particularly 
prone to infection by these organisms. A recurrence 
rate of 6:6 per cent was recorded and this was partly 
due to proteus infections which were insensitive to 
lincomycin. Shaving of axillary hair probably con- 
tributes to the formation of axillary abscess and 
accounts for their preponderance in females, 


TREATMENT of superficial soft tissue abscesses by 
incision, curettage and primary suture under antibiotic 
cover has been advocated by Ellis (1953, 1960, 1967) 
and Lowden (1955). The technique is to destroy the 
abscess wall by curettage, thus permitting circulating 
antibiotic, administered intramuscularly with the 
premedication, to reach the infected tissue. After 
exposing the infected tissue to antibiotic the cavity is 
closed with wide mattress sutures to promote rapid 
healing. 

Although this method has been shown to be an 
inprovement in the treatment of both puerperal breast 
abscésses (Benson and Goodman, 1970) and ischio- 
rectal abscesses (Bennett, 1962; Wilson, 1964; 
Goligher et al., 1967), it has not yet enjoyed wide 
acceptance. It is the purpose of this communication 
‘to indicate the advantages that this method has over 
the more conventional forms of treatment of axillary 
abscesses. 


Patients and methods 

Only patients with large fluctuant abscesses requiring 
treatment under general anaesthesia were included. 
Over a 2-year period 111 such patients were seen and 
treated in the Accident and Emergency Department, 
the General Infirmary at Leeds. Many of the patients 
had already received some antibiotic treatment from 
their general practitioner, but in spite of this each 
patient was given lincomycin, 600 mg i.m., with the 
premedication, usually 30 minutes before the pro- 
cedure. Under general anaesthesia the following 
method was used in each case. The skin of the axilla, 
which had been previously shaved, was cleaned with 
cetrimide and the operative field was surrounded with 
drapes. Immediately after incision a swab was taken 
and then the wall of the abscess cavity was systemati- 
cally broken down by curettage, so that the cavity 
became filled with antibiotic-laden blood. The whole 
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abscess cavity was compressed to evacuate as much 
clot as possible and then completely closed bv deep 
mattress sutures. After cleaning, the wound was 
covered with a small light dry dressing. Postoperatively. 
the patients were given a course of clindamycin, 
150 mg q.d.s. for 4 days, and asked to attend for 
removal of the sutures 5 days later. At the second 
attendance if the wound was well healed without 
induration the sutures were removed and the patient 
discharged. In cases where the induration had failed 
to resolve completely the sutures were removed and 
another dry dressing applied. Such patients were seen 
again 3 days later, when most were discharged. 


Results 

Of the 111 patients, 79 were female and 32 male. The 
average duration of attendance was 6:6 days and the 
average number of visits to hospital was three, In 92 
patients (82 per cent) the organism isolated was a 
pyogenic staphylococcus, 6 patients (5-4 per centi 
suffered with Bacillus proteus infections, | patient 
(0.9 per cent) a streptococcal infection and in 14 
patients (12-6 per cent) no organism could be cultured. 
Two patients produced two types of organism on 
culture. Staphylococcus aureus accounted for 93 per 
cent of the organisms isolated. The resistance of the 
staphylococci isolated to commonly used antibiotics 
is shown in Table I. Ninety of the 111 patients were 
followed up for at least 3 months after the procedure, 
and 6 (6:6 per cent) suffered a further abscess in the 
same axilla. Two of the 6 patients had bilateral 
axillary abscesses. 


Table 1: RESISTANCE OF THE STAPHYLOCOCCI 
ISOLATED TO COMMONLY USED ANTIBIOTICS 


Antibiotic: Penicillin Resistance (5,6: 7282 
Streptomycin {Oe 
Tetracycline TS 
Erythromycin 4-34 
Chloramphenicol Ü 
Ampicillin 45-44 
Cloxacillin as 
Lincomycin G 


Discussion 

Large axillary abscesses can be conveniently treated 
by incision, curettage and primary suture under anti- 
biotic cover. In the immediate postoperative period the 
patient has a dry wound which necessitates only a 
small light dressing to protect it from clothing around 
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the axilla. Packs and wicks, in our experience, often 
involve the use of bulky dressings which in themselves 
promote axillary maceration. The postoperative 
management of patients treated as suggested in this 
communication is that of any patient with a wound 
healing by primary suture. Most of the patients visited 
hospital on three occasions; initially for the procedure, 
5 days later for the removal of the sutures and then, if 
indicated, a further 3 days later for a final examination 
before being discharged. Of the IIl patients, 35 
(31:5 per cent) were discharged after 5 days. The mean 
number of attendances for cach patient was three over 
a mean period of 6:6 days. Ritchie (1972) described a 
method involving the introduction of fusidic acid into 
abscess cavities. For axillary abscesses ranging from 
2:5 to 5 em in external diameter a healing time, which 
was defined as the time from incision to the formation 
of a scab, of 3-6 days was recorded, and for abscesses 
of greater external diameter than 5 cm a healing time 
of 5-7 days. However, his method required each 
patient to attend daily for a change of dressing. 

Thus, treatment by primary suture following 
incision and curettage compares favourably with other 
recently described advances in the treatment of 
axillary abscesses, but avoids the necessity of daily 
attendance for change of dressing. 

The success of the treatment by incision, curettage 
and suture under antibiotic cover overtly depends 
upon two factors, both of which are within the control 
of the surgeon. First, it is essential that the pyogenic 
membrane be completely broken down to allow 
antibiotic-laden blood to enter the abscess cavity. 
Secondly, the antibiotic has to be elfective against the 
infecting organism. Sneddon (1970) and Ritchie (1972), 
writing about superficial sepsis in general, not confined 
to the axilla, demonstrated staphylococci to account 
for approximately 80 per cent of all organisms isolated. 
Price et al. (1968) and Ritchie (1972) showed that 
approximately 50 per cent of staphylococci were 
resistant to penicillin and ampicillin. The value and 
relative safety of lincomycin in the treatment of 
staphylococcal and other infections was stated by 
Geddes et al. (1970), and accordingly this antibiotic 
was selected for use in the present trial. Each patient 
received 600 mg of lincomycin i.m. with the pre- 
medication and this was followed postoperatively with 
a 4-day course of clindamycin, 150 mg q.d.s. Retro- 
spectively the selection of lincomycin appears justified 
in that none of the staphylococci isolated were 
resistant to this antibiotic. It is interesting to note that 
in this trial staphylococci accounted for 93 per cent 
of all the organisms isolated, indicating that the axilla 
is particularly prone to infection by this organism. 

Ninety of the lll patients were available for 
follow-up for at least 3 months, and in some cases for 
27 months after the procedure. Six patients (6-6 per 
cent) suffered a further abscess in the same axilla and 
of these patients, 2 had abscesses in both axillae. Three 
of the patients who suffered a recurrence were 
originally infected by B. proteus, which in each case 
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was found to be resistant to lincomycin. It would 
appear that the initial lesions had not completely 
healed because of the inefficacy of the antibiétic, ^ 

Axillary abscesses are more commen in, females: 
79 of the present 111 patients were female. Ine the 90 
patients who were followed up 64 were female, and of 
these, 52 were in the habit of using axillary deodorants 
and 38 shaved their axillary hair. None of the males 
in the follow-up group shaved their axillary hair, but 
9 used an axillary deodorant. Axillary shaving cauld 
be a contributory factor in the formation of axillary 
abscesses and probably accounts for the preponder- 
ance in females. 
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Wandering spleen: 11 cases from Uganda 


J. WILSON CARSWELL* 

° 

SUMMARY 

Eleven cases of wandering spleen are described of which 
8 were in children. Six patients presented with a 
chronic abdominal mass and 5 with acute torsion. In 
the chronic case the diagnosis may be clarified by the 
use of radioactive ?! Cr, and the plain abdominal X-ray 
is of value in chronic and acute presentations, Splen- 
ectomy is required for all acute cases but a technique 
for preservation of the spleen is feasible in the chronic 
case. The condition may arise from association of spleno- 
megaly and maldevelopment of the dorsal mesogastrium. 


ELEVEN cases of wandering spleen seen in the 30- 
month period from October, 1968, to March, 1971, 
are presented. Of these, 9 were seen at Mulago 
Hospital, Kampala, and 2 at other Ugandan hospitals. 
About 350 cases have been described previously, 
mostly from Europe and North America. 

Wandering spleen is usually associated with an 
enlarged spleen with an excessively long pedicle. The 
condition is most commonly described in adult women 
with little in. the way of symptoms apart from 
episodes of mild abdominal pain. A mobile abdominal 
mass with a notched border is found on examination. 
The correct diagnosis is usually made at laparotomy 
and splenectomy is recommended (Shepherd, 1968). 

The main complication of a wandering spleen is 
torsion of the splenic pedicle. The patient. will then 
present with sudden severe abdominal pain and usually 
vomiting. An abdominal mass is palpable. The pre- 
operative diagnosis is often appendicitis or twisted 
ovafian cyst. At operation the elongated splenic 
pedicle is found to be tightly twisted, causing con- 
gestion or even infarction of the spleen. The mortality 
of this complication is high—up to 20 per cent when 
it Occurs in pregnancy. 


Six cases presenting with a chronic abdominal mass 
Four of these patients were children: 2 boys and 2 
girls aged from 6 to 8 years (Table I). The adults were 
a woman of 33 vears, who had had 6 children, and a 
man of 34 years. The abdominal mass had been 
present for from 2 to 6 years. A history of inter- 
mittent abdominal pain, often attributed to the 
abdominal mass, was usually obtained. 

On examination a mobile firm abdominal mass 
with a notched border was present in all the cases. 
Three cases were diagnosed preoperatively. In 
| patient a plain X-ray of the abdomen did not show a 
shadow of the spleen in the normal position, bowel 
shadows extended up to the left diaphragm and there 
was an opacity in the left lower abdomen. 

« One patient was given radioactive ?'Cr, which is 
selectively taken up by the spleen, in a dose of 2 Ci/kg 


e 


intravenously. By taking external counts of the radio 
activity over the mass, the heart and the liver for 7 
consecutive days it was confirmed that the mass was 
a spleen. This test provides an elegant confirmation 
of a suspected wandering spleen. Ht is of no value 
once torsion has occurred because of the time 
involved. This use of "Cr has not been previousis 
described. 

At operationa large spleen was found, with a splenic 
pedicle varying in length from 7 to 15 cm. In 3 patients 
there were adhesions between the splenic capsule and 
the neighbouring structures. 

It is interesting to note that 2 of the patients, both 
children, had in addition to a long splenic pedicic 
poor fixation of the descending colon to the postenor 
abdominal wall, the descending colon having, in fact. 
a small mesentery. The caecum and the ascending 
colon were also unusually mobile in | of these 
2 patients. 

Five of the 6 patients had splenectomy performed. 


by using a reefing procedure. The long thin splenic 
pedicle was made shorter and thicker by inserting four 
separate running sutures of non-absorbable materia! 
along its length. Each suture was pulled tight and tied. 

All the patients made an uneventful postoperative 
recovery. Four were discharged on antimalarial 
therapy. 


Five cases presenting with an acute abdomen 

Four of these patients were children: 3 boys aged 5. 7 
and 10 years, and a girl aged 8 years (Table f). The 
adult, a 32-year-old woman, was 4 months pregnant 
(gravida 6). 

All gave a history of severe abdominal pain, lasting 
from 36 hours to 5 days. The woman complained also 
of left shoulder pain. Only 2 of the patients had 
vomited. Prior to the acute episode all had been aware 
of an abdominal mass and intermittent mild abdomina! 
pain for up to 8 years. The woman had noticed that 
an epigastric mass appeared when she lay on her righ: 
side and disappeared when she lay supine or on her 
left side. 

On examination a tender mobile abdominal mass 
was found and in some a notched border was ident: 
fied. A preoperative diagnosis of torsion of a wander- 
ing spleen was made in 3 cases. 

At operation a large congested spleen with a long 
tightly twisted pedicle was found. All 5 patients hac 
splenectomy performed. The spleen weighed from 
300 to 840 g. There were no postoperative complica- 
tions. Splenic infarction was confirmed histologically. 
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Table I: CASES OF WANDERING SPLEEN PRESENTING AS AN ABDOMINAL MASS 


Duration Weight 
Case no. Age (vr) Sex of mass (vr) Preoperative diagnosis Operation of spseen(g)* 
| & M 5 Wandering spleen Splenectomy . 320 
2 7 F 5 Wandering spleen Splenectomy 340 
3 6 M 2 Abdominal mass Splenectomy 2500 
4 33 F 24 Left ovarian cyst Splenectomy 800 
3 8 F 6 Wandering spleen Reefing procedure Large | 
6 34 M 4 Abdominal mass Splenectomy 650 
Table H: CASES OF WANDERING SPLEEN PRESENTING AS AN ‘ACUTE ABDOMEN’ : 
Duration of 
acute Duration of Weight of 


Case no.  Age(vr) Sex symptoms (d) mass (vr) Vomiting Preoperative diagnosis Operation spleen (g) 
7 8 F E 4 No Torsion of splenic pedicle Splenectomy 490 
8 32 F 5 8 No Torsion of splenic pedicle Splenectomy 350 
9 5 M 4 | No Acute abdomen Splenectomy 600 
10 7 M 2 2 Yes Torsion of splenic pedicle Splenectomy 840 
li 10 M 2 i Yes Acute abdomen Splenectomy 300 


Table Hl: REASONS FOR SPLENIC OPERATIONS 
AT MULAGO HOSPITAL, OCTOBER, 1968, TO 
MARCH, 1971 


Reason: Traumatic rupture No. of cases: 25 

Wandering spleen 

Blood disorders 

Tumour, including lymphoma 

“Big spleen disease’ 

Associated with other surgery 
eg., gastrectomy 

Cysts, ete 3 


Total 55 


Diagnosis 
Clinical diagnosis is based on the three signs described 
by Gindrey and Piquard (1966), 

|. Palpation of a hard ovoid abdominal mass with a 
crenate border. 

2. Special mobility of this mass; ie. painless 
movement towards the left hypochondrium, but 
painful and limited movement in every other direction. 

3. Resonance to percussion in the left upper 
abdomen. 

This triad does not seem to be widely known in 
Uganda, as only the first of the signs, but perhaps the 
most useful, was elicited in this series. 

Shepherd (1968) stated that the condition has 
seldom been diagnosed preoperatively. Six of the 11 
patients in this series were, however, diagnosed pre- 
operatively, 3 by the admitting house surgeon. This 
is probably a measure of the relative frequency of the 
condition and the widespread use in Mulago Hospital 
of Davey's (1968) Companion to Surgery in Africa 
which describes the wandering spleen. 


Treatment 

All but one of these cases were treated by splenectomy. 
The long splenic pedicle made the operation technically 
easy. There were no postoperative complications. In 
the other case the spleen was conserved and the 
pedicle shortened. Although splenectomy is the 
recommended treatment of this condition it is not 
without its long-term risks. Lowdon et al. (1966) 
stated “in 275 of cases, splenectomy pre-disposes to 
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serious infection’. This is usually pneumococcal and 
affects children under 4 years. Garnham et al. (1969) 
described a fatal tick-borne disease, babesiosis, in 
previously splenectomized patients. The spleen 
appears to produce antibodies against malaria, and 
also removes malarial parasites from intact erythro- 
cytes without destroying the cells (Conrad and 
Dennis, 1968). The spleen thus has a substantial pro- 
tective function against malaria, which is endemic in 
Uganda. Many surgeons in Africa are accordingly 
loath to remove normal spleens (Corti, 1972). For 
such reasons it may be worth trying to prevent torsion, 
the major complication of a wandering spleen, by 
making the pedicle thicker and shorter, Splenopexy 
was first described by Tuffier in 1882, but the opera- 
tion is usually dismissed as a futile exercise. Such a 
procedure may, however, allow a vital structure to be 
preserved. A reefing operation can be done provided 
that the wandering spleen has not undergone torsion 
and that there are no significant adhesions between the 
spleen and other viscera. * 


Discussion 

Most reports of wandering spleens describe the 
condition as uncommon or rare. As can be seen from 
Table Ill, this is the second commonest cause for 
operation on the spleen at Mulago Hospital. Most 
series from Europe and North America describe the 
wandering spleen as a disease of adult women. Two 
adult female patients in this series conformed to the 
classic pattern. Adult male Africans are not often 
recorded as having this condition, but Bourrel and 
Tranter (1966) and Gindrey and Piquard (1966) record 
a total of 3 cases in adult African males from as far 
apart as Madagascar and Senegal. One of the 11 
patients described here was an adult male African. 
Eight of the patients, however, were children. 

Why should there be so many children in this 
series? Large spleens are common in both children 
and adults in Uganda. If a large spleen is the sole 
cause of the condition one would expect an increasing 
frequency with age, as the heavy spleen would pro-. 
gressively drag on the pedicle, making it longer and 
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: more liable to torsion. In this series, however, only 3 
of the: 11 cases were over 10 years old. This might 
‘suggest some congenital factor. In 2 of the children 
a persistent mesentery was noted on the descending 
colon, and one also had an abnormally mobile 
caecum and ascending colon. Solanke (1970) reports 


excessive caecal mobility in over 60 per cent of 


cadavers, both perinates and adults, in West Africa. 
The comparative European figure is about 2 per cent 
(Smith, 1911). Both the spleen and the colon develop 
in the dorsal mesogastrium in the fetus, Thus, an 
abnormal development of the dorsal mesogastrium 
may account for both a wandering spleen and a hyper- 
mobile colon. 
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Hyperinfection with Strongyloides stercoralis "s 


in Great Britain 


G. ROYLE, A. FRASER-MOODIE AND M. WANSBROUGH JONES* 


SUMMARY 

A Jamaican who had been in England for 13 vears was 
successfully treated for hyperinfection with the nematode 
Strongyloides stercoralis. She presented as an 
emergency with acute abdominal pain, developed 


paralytic ileus and responded well to a long course of 


thiabendazole. A review. of the literature. revealed 
reports of 3 other cases of hyperinfection in Great 
Britain, all of whom had died, 2 after laparotomy. 


Strongyloides stercoralis is a nematode endemic among 
people living in the tropics and subtropics. The adult is 
2mm x 50 u in size. In the life cycle there are free-living 
and parasitic stages (Fig. 1). In the temperate climate of 
Great Britain the free-living stage is unlikely to occur. 
Immigrants, particularly from the West Indies, may 
be carriers of the parasitic stage. A carrier incidence 
of | per cent was noted in a small hill community in 
Jamaica (Bras et al., 1964), but the incidence in 
Jamaica as a whole is unknown. Some patients 
develop an acute illness with severe abdominal pains 
after many years as asymptomatic carriers. This is 
called “Strongyloides stercoralis hyperinfection'. It is 
important that laparotomy should be avoided in this 
situation. 


Case report 

A 29-year-old Jamaican woman was admitted to Hammersmith 
Hospital on 20 April, 1973, with acute abdominal pain. She 
had felt unwell for several months with vague central abdominal 
pain, which was now associated with vomiting, abdominal 
distension and constipation. She had lost about & kg in 
weight. On two occasions she had coughed up small amounts 
of blood and once had noticed blood in her stool. She had 
been in England for 13 years and had 3 young children, 

On examination the patient was thin, dehydrated and looked 
extremely ill. Her temperature was 37:5 "C, pulse rate 90 per 
minute and blood pressure 90/70 mm Hg. Abdominal examina- 
tion revealed only slight tenderness without guarding or 
rigidity. No masses or organs were palpable and auscultation 
revealed normal bowel sounds. 

Investigations were as follows: haemoglobin 11:9 g/ 100 ml, 
and on electrophoresis only Hb A was present: white blood 
count 10 500/mm* (eosinophils 180/mm?) and ESR 40 mm/hour 
(Westergren). Serum electrolytes were: sodium 133 mN, 
potassium 2:9 mN and bicarbonate 40 mN. Blood urea was 
70 mg/100 mi, and serum albumin 2-8 g/100 ml. A chest X-ray 
was normal but the erect abdominal radiograph showed 
multiple small intestinal fluid levels, suggesting small bowel 
obstruction. 

An initial tentative diagnosis was made of subacute upper 
small bowel obstruction. A nasogastric tube was passed and 
the electrolyte imbalance corrected with intravenous fluids. 
Although there was an initial general improvement, on the 
third day the abdominal pain and distension increased. A 
limited barium meal showed a grossly dilated second part of 
the duodenum and dilatation of the proximal small bowel 
(Fig. 2). There was a loss of normal mucosal pattern and 
apparent stasis. 
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By the fifth day 3 litres of gastric fluid were aspirated daily, 
and the bowel sounds were absent. suggesting paralytic ileus. 
Close scrutiny of her previous antenatal clinic notes at this 
stage revealed that S. stercoralis larvae had been seen in the 
stools in 1965. No treatment had been instigated at that time. 

A duodenal biopsy with a Crosby capsule was therefore 
performed. The villi were large and bulbous. Several larvae 
were seen in the mucosa with associated inflammatory changes 
(Fig. 3). On further consultation (Professor G. S. Nelson) 
these were identified as S. stercoralis. Larvae were also found 
in the gastric aspirate (Fig. 4) and were seen with ova in the 
stool A diagnosis of S. stercoralis hyperinfection was made. 
Treatment with 1250 mg thiabendazole twice daily via a Ryle's 
tube was started (25 mg/kg twice daily). 

The patient's general condition rapidly improved. After 24 
hours her abdominal pain disappeared and after 48 hours bowel 
sounds were heard. Gastric aspirates became minimal and the 
Ryte’s tube was removed. On the third day of treatment her 
ESR fell to 14 mm/hour. She received a high protein diet with 
iron and folic acid supplements. 

During thiabendazole therapy the serum glutamie oxaloacetic 
transaminase rose from 12 to 76 units/litre and the alkaline 
phosphatase rose from 26 to 350 units/litre. These later 
returned to normal. On the eighth day of treatment no ova or 
larvae were seen in the stool. On day 15 a repeat duodenal 
biopsy showed regenerating mucosa with no larvae present. 
The patient was discharged home fit and well after 3 weeks, 
and in all received a month's course of thiabendazole (75 g 
total dose). 

Before and shortly after the start of treatment, studies of 
nutrition and small intestinal functions were carried out, A 
low p-xylose absorption (4:2 g/5 hours) and elevated faecal 
fat (96 g/day) suggested malabsorption. Serum folate was 
2:9 ng/ml, serum iron 44 ug/100 ml, serum transferrin 135 nlg/ 
100 ml and serum vitamin B; 680 pg/ml. 

Six months later the patient was well. Her weight had in- 
creased by 10 kg. Regular stool examinations have failed to 
reveal any ova. Serum albumin, folate and iron are Within 
normal limits. 


Discussion 

This patient had been in England for 13 years and was 
a known carrier of S. stercoralis in 1965. Brown and 
Perna (1958) reported a patient who was a carrier for 
36 years before developing hyperinfection. 

The term ‘hyperinfection’ has been used in this 
condition on the basis of finding larvae in local lymph 
nodes (Cookson et al., 1972) and excess larvae in the 
stools (Adam et al., 1973) suggesting massive invasion. 
Previous reports of this clinical state arising in 
patients on corticosteroid therapy (Willis et al., 1966) 
or immunosuppressives (Fagundes et al., 1971) and 
in patients with underlying lymphoma (Adam et al.. 
1973) or malnutrition suggest that the alteration in 
host-parasite relationship was a reduction in the 
ability of the host to mount an immune response 
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Fig. 1. The life cycle of S. stercoralis. 
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Fig. 2. ^ limited barium meal film showing a grossly dilated 


second part of the duodenum (arrowed) and also dilatation 
of the proximal small bowel. 





loeally. In the present patient there was no apparent 
underlying condition. Moreover, her entire illness can 
be explained on the basis of the reaction within the 
intestinal mucosa causing malabsorption and fluid and 
electrolyte imbalance. There was no 
circulation of parasites and, in particular, no peri- 
pheral eosinophilia. 

The mechanism by which the behaviour of the 
parasite is suddenly altered is unknown but the 
resulting illness is often fatal. Bras et al. (1964) 
described 10 patients in Jamaica of whom 5 developed 
paralytic ileus and 6 died. In Great Britain the 3 
patients reported have all died. The first, a 24-year-old 
 negress from St Lucia, was diagnosed at post-mortem 
following a laparotomy for small bowel obstruction. 
Paralytic ileus and Escherichia coli meningitis occurred 
(Wilson e&.3l.. 1964). The second, a 32-year-old 
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Fig. 3. Intestinal villus with S. stercoralis larvae in |l 


mucosa. ( » 200.) 





Fig. 4. A larva of S. stercoralis identified in the gà 


aspirate ( = 250.) 


Jamaican, was diagnosed from a lymph node 


taken at laparotomy for small bowel obstruction. Hi 
received corticosteroid therapy, did not recover li 
paralytic ileus and died despite treatment with ti 
bendazole (Cookson et al.. 1972). The third, a 


old West African boy, presented with diarrhi 
emaciation. The diagnosis was made on stool exa 
tion. He developed paralytic ileus and a A! 
septicaemia. He also died despite treatment with 1l 
bendazole (Frengley et al., 1973) 

These case studies teach three importan! 
First, all carriers of this nematode should bi 
Secondly, no immigrant from an endemic arca sl 
be treated with 
suppressives until the stools have been examined 
Thirdly, the diagnosis of Strongyloides hyperiniect 
should be considered in any immigrant will 


corticosteroid or other im: 
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abdominal pain before laparotomy is undertaken. 
Patients should receive long courses of thiabendazole 
as a relapse may occur months or even years later 
(Bras et al., 1964). 
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Reviews and notices of books 


Paediatric Anaesthesia 
Harold T. Davenport, Harrow. 216 x 140 mm. Pp. 257+ x. 1973. 
London William Heinemann Medical Books Ltd. £3 75. 


Tuis book 1s suitable reading for anaesthetists who have already 
had some training or experience in giving anaesthetics to 
infants and children. It contains a wealth of experience which 
covers every aspect of paediatric anaesthesia. There 1s basic 
information on anatomy, physiology and pharmacology in the 
child, especially as it affects the practising anaesthetist. Fluid 
and electrolyte balance are entered upon in some detail. The 
chapters cover a wide range of subjects from anaesthesia for 
common operations to medical, legal, training and research 
problems. There 1s an appendix on exotic diseases complete 
with valuable references and also appendixes on drug dosage, 
laboratory data and infant scoring systems. The book is clearly 
written by one who has personal experience of most if not 
al the clinical situations. Sound practical advice ranges 
from anaesthesia for a bleeding tonsil to management during 
hypothermia. 

The reader may deduce the author's school of thought in 
paediatric anaesthesia. He indicates that the use of a light level 
of unconsciousness together with intravenous relaxants has 
not been proved to be a reasoned approach for the majority of 
paediatric anaesthetics for minor operations. The Jackson Rees 
modification of the Ayres T-piece is not illustrated. There is a 
drawing of the Montral infant set which has a tap at the end 
of the rubber bag. 

The author follows the trend in modern anaesthetic textbooks 
do widening general knowledge in related fields. Exchange 
transfusion is given two-thirds of a page and includes some 
useful tips, but it is not a comprehensive guide on technique. 
As anaesthetists in some areas are lable to be called to 
participate in the resuscitation of babies who have suffered 
circhlatory arrest during exchange transfusion it is not un- 
reasonable that they should know something of the problems 
of this form of therapy. 

Of the newer agents, Ketamine is mentioned. Its advantages 
when Wed repeatedly for pain relief in burns dressings and for 
* keeping 2~3-year-old children immobile during radiotherapy 
are not described. 

Direct references are not given in the text but after each 
chapter there 1s a selection of papers and books recommended 
for further reading. 

Criticisms are minor. There is the occasional printer’s error 
in spelling. There 1s a publication on cricoid pressure listed at 
the “end of Chapter 3, but the sentence referring to this 
manœuvre is in Chapter 1. ‘Regurgitation’, ‘Sellick’ and 
‘cricoid’ are not listed in the index. ‘Aspiration of stomach 
contents’ is indexed but it does not draw attention to p. 33 
which refers to stomach contents in relation to preoperative 
preparation. This page is indexed under ‘gastro-intestinal 
systems’ and ‘stomach contents, aspiration of’. 

This book is a most useful publication and is well worth 
reading. 

M. E. TUNSTALL 


Vagotomy on Trial 
ited Alan G. Cox, MD, FRCS, and J. Alexander-Williams, 
D, ChM, FRCS. 216x 133 mm. Pp. 179 4- xii. 1973. London: 
William Heinemann Medical Books Ltd. £4-65. 


Desprre the fact that the reviewer knows and respects all the 
contributors of this small book, his immediate reaction to it 
was to ask: 'Is there really any need for another book on 
vagotomy, particularly one edited by two surgeons who 
compiled a similar one only four years ago?’ Let us see. 
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The book is based on a series of papers which were presented 
at Rotterdam m January, 1972, and on the subsequent panel 
discussions. The meeting had been arranged by Professor 
Henry Muller (who writes the Preface) in order to review 
critically the newer concepts of vagotomy in the presence of an 
audience of Dutch surgeons, most of whom continued to use 
gastrectomy rather than vagotomy as their standard operation 
for peptic ulcer. ‘The Trial’, as the editors point out, implies 
that ‘vagotomy was being charged with attempting to displace 
partial gastrectomy from its traditional throne as the principal 
gastric operation’. The contributors (J. Alexander-Williams, 
E. Amdrup, J. H. Baron, C. G. Clark, A. G. Cox, D. Johnston, 
T. L. Kennedy and H. Muller) are all active workers in this 
fleld and have reviewed their own recent experience and that 
of others in a lucid, practical, critical and illuminating manner. 
They discuss not only elective operations for duodenal ulcer 
but also those for gastric and recurrent ulcer and emergency 
operations for bleeding and perforation. Dr Lester R. 
Dragstedt has written a delightful and critical foreward. 

The subject of vagotomy has grown considerably in the past 
4 years. More information is available about the long-term 
effects, especially on nutrition, of truncal vagotomy; selective 
vagotomy has been studied in more detail and for longer and 
highly selective (or proximal gastric) vagotomy has appeared 
as an alternative technique. Most important, perhaps, 1s the 
fact that several controlled therapeutic trials comparing the 
operations have been completed or are under way. The 
contributors have played a leading part 1n these and report 
them here. 

In summing up the evidence for and against vagotomy the 
editors conclude ‘that truncal vagotomy with drainage does 
not seem to have the overwhelming advantage over gastrec- 
tomy that was once believed; that selective vagotomy seems 
to be rather better than truncal vagotomy; and that proximal 
gastric vagotomy has given encouraging results in the short 
term. The verdict’, they conclude, ‘can only be “‘not proven”, 
so the trial 1s not yet over. Vagotomy seems to be here to stay 
but in what form is still “sub judice". ’ 

In all, this is an excellent book which will be of great interest 
and practical help to all surgeons and physicians who care for 
patients with peptic ulcers. 

R. B. WELBOURN 


Eye Surgery 

H. B. Stallard, MBE, TD, MA, MD, MChir, FRCS, Hon 
LLD, London. Fifth edition. 241 x 159 mm. Pp. 930+ xvi, with 
779 illustrations. 1973. Bristol John Wright & Sons Ltd. £13 25. 


Turs is an excellent book, the fifth edition of the volume. The 
first edition which came out in 1946 1s understandably very 
different from its latest successor, but bearing in mind the 
acclaim accorded to each of the previous editions, this latest 
work in the series, and unfortunately the last from this very 
distinguished author, must surely surpass the others. 

This edition has been extensively revised and rewritten, 
thereby forming a most useful detailed source of reference and 
instruction, not only for the student of ophthalmic surgery but 
also the experienced ophthalmic surgeon. Rightly, the autbor 
claims that all facets of eye surgery are within the scope of a 
competent surgeon and he draws upon his vast experience, 
describing in detail various ophthalmic procedures including 
their respective merits and demerits. 

This book has been brought right up to date by the inclusion 
of many new operations such as partial cyclectomy, trabeculec- 
tomy, keratomileusis and vitrectomy to mention only a few. 
Throughout, the reasons for adopting certain techniques in 
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preference to others judiciously punctuate the text, itself 
wyitten with authority and clarity of understanding. Instruc- 
tion in the attention to detail is abundant for the student, 
typically one recalls, for example, the use of a 2:5-mm wide 
knife inserted horizontally beneath the conjunctiva with its 
point ] mm from the limbus, down to advice for the assistant 
on where to cut catgut sutures. 

It is in the field of maignancy of the eve and its adnexa 
together with surgery of the «rbit that the author demonstrates 
his vast and unique experience. Perusal of the text before 
embarking on such surgery will Coen help to avoid pitfalls 
which could even be encountered by a qualified surgeon. 

The paper is of splendid quality and the text is liberally 
illustrated -—many of the illustrations are beautifully completed 
in the author's own hand—thus adding to a superb exposition 
of eve surgery. 

This book will probably be the most widely read book on 
ophthalmic surgery and command a place in all ophthalmic 
libraries. 

I. M. DUGUID 


A Text-book of X-ray Diagnosis. Volume HI: The Respiratory 
System 

Edited S. Cochrane Shanks, CBE, MD, FRCP. FER, London 
and Sir Peter Kerley, KCVO. CBE, MD, FRCP, FFR. DMRE. 
London. Fourth edition. 248 < 191 mm. Pp. 728 © xvii, with 526 
Hlustrations. 1973. London: H. K. Lewis & Co. Ltd. £1. 


Tue declared object of the editors in their preface to the first 
edition of this textbook was to provide, within reasonable 
limits, a comprehensive survey of the present position of X-rav 
diagnosis. For over 30 years the hopes of the editors have been 
fulfilled and this has remained the standard English language 
reference book on X-ray diagnosis. 

The fourth edition has now been completed and advances 
have been such that the respiratory system now occupies a 
volume of its own instead of sharing a volume with the cardio- 
vascular system. A disadvantage of this separation is the 
absence of discussion of the more parenchymal aspects of the 
pulmonary circulation such as pulmonary embolism and 
oedema. Large parts of the text remain as in the third edition 
but in particular the sections on emphysema, lung tumours and 
disease in the mediastinum have been expanded. As a primary 
reference book consultation of this book remains rewarding and 
this new edition will no doubt be held in the same esteem as its 
predecessors. It seems a pity, however, that the opportunity was 
not taken to reconsider and update more of the references in 
the bibliography. This is not to decry the value of classic papers 
but rather to suggest the addition of some of the more recent 
papers which are always needed to supplement a didactic and 
personal presentation. As previously, positive illustrations are 
generally used because the editors feel they more clearly show 
lesions and in fact usually do so. However. in practice one has 
to view negatives. 

D. E. SHAW 


Functional Anatomy of the Extremities. Some Electronic and 
Kinematic Methods of Study 

J. R. Close, MD. Los Angeles. 279 « 226 mm. Pp. 253 4 xv. 
Hlustrated. 1973. Springfield, H: Charles C. Thomas. $24.73. 


Tuis monograph contains much important information about 
the action and dynamics of muscle using electromyography 
as the main diagnostic modality. The measurement of muscle 
action potentials has been used to expand our understanding 
of the functional anatomy of the extremities, especially some 
biochemical aspects of joints and their axis of movement. 
Continuous recording of action potentials and the absolute 
value integration with established threshold values adds 
considerably to the information gained from conventional 
electromyography. 

There is also a description of evaluating various surgical 
reconstructive procedures, e.g. tendon transfers. using sound 
cinematography. Synchronized into the system was electro- 
myography to provide further analysis. The last chapter 
contains a forward look by the author who points out how 
very important it would be to be able to record single motor 
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unit action potential, although conventional method; are nej 
adequate enough for this. He describes how attemptséare being 
made in this direction to isolate individual alpha moter axorme 
in a muscle-nerve preparation and to apply microstimulation. 
The author has measured action potentials from 3 single motor 
unit and with the assistance of a computer has been mble to 
record variation in different diseases. 

This book is written in a clear style with excellent illustra- 
tions. Although of most interest to research workers, it should 
be available in all orthopaedic department libraries for 
upgrading the basic scientific background of all young ortho- 
paedic surgeons in training. » 

R. B. DUTHIE 


Experiment Design and Statistics in Psychology 
Colin Robson. 191 « 127 mm. Pp. 174. Hlustrated. 1973. 
Harmondsworth, Middlesex: Penguin Books Ltd. 90p. 


THe tue of this book might not commend itself immediately 
to the surgeon, yet it is one of the best books on statistics 
available for those looking for a simple readable text to assist 
their understanding of what is needed and how to go about it. 
There is a simple explanation of the techniques which can 
be used in different circumstances. Examples are given and 
worked through step by step. h should be easy to find 
comparable examples in the book for most of the situations 
that need statistical analysis in clinical studies. 
If we had a grading for books the reviewer would rate it 
highly commended-—and it is cheap. 
C. G. CLARK 


Coronary Heart Disease—2nd Internationa Symposium at 
Frankfurt, 1972 

Edited M. Kaltenbach, P. Lichtlen and G. C. Friesinger. 229 « 
152 mm. Pp. 329+ xir. Ilustrated. 1973. Stutigart: Georg 
Thieme Verlag. No price giten. 


THis monograph is the report of a symposium held at 
Frankfurt in June. 1972, and it contains a selection of con- 
tributions from international authorities which are exceptional 
in that they include a large amount of experimental data rathe 
than unsupported opinions. 

The book is divided into seven parts of which the first deals 
with experimental and clinical investigations of the action. of 
nitroglycerine, and the remaining sections cover the fields of 
coronary arteriography, including the complications as well as 
much information about the study of left ventricular function. 
Sections six and seven are made up of twenty-three reports on 
various aspects of surgical treatment of left ventriculamailure 
and coronary arterial disease. 

In a book such as this compiled from presentations from a 
wide variety of centres there are inevitably views expressed 
which are incompatible, and a major difference of opinion 
appears early in the volume where the action of nitroglycerine 
is examined. The evidence for and against direct cardiac effects 
of the drug in relation to its possible positive inotropic effect 
are well presented, but the weight of evidence is in favour af the 
beneficial effects being due to a peripheral rather than a 
cardiac action. It is emphasized. for example, that direct 
intracoronary injection in human subjects during exercise does 
not relieve angina whereas sublingual administration ts rapidly 
effective. The contributions dealing with the prognostic value 
of coronary arteriography, the many patterns of normal 
distribution of the blood supply to the left ventricle and the 
immediate and long-term effect of bypass grafting in coronary 
artery surgery will be of wider interest than the drug-based 
studies, and are presented in a clear and informative fashion. 
Evidence from many centres is analvsed to support the 
conclusion that selective coronary arteriography by the Sores 
technique is associated with a lower incidence of side effefts 
than the Judkins method, and this will come as no surprise to 
those who work in the field; the possible reasons for this are 
discussed in detail, and it is emphasized that the Sones 
technique requires a considerably higher degree of skill and 
training than other methods. 

One of the most welcome aspects of this monograph «s Ns 
international flavour. since it includes repos from England, 
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West Gef many, Sweden, Switzerland and Italy as well as a 
Strong rdpresentation from the United States of America. The 
> epclusion of the discussions following each paper add greatly 
to the value of the monograph. 
Drs KglwwbTck, Lichtlen and Friesinger are to be con- 






gratulgted on assembling such an excellent monograph, which 
should certainly be available as a reference book in every 


cardiac. and thoracic surgery department concerned with 
coronary aMegial disease. 
N E. SOWTON 


A Bibliography of Chinese Sources on Medicine and Public 
Health in the People’s Republic of China: 1960-1970 

John E. Fogarty International Centre for Advanced Study in the 
Health Sciences. 267 « 203 mm. Pp. 486 © xxiv. 1973. USA: 
DHEMWM. $5.55. 


THis large book lists over 15 000 references in the Chinese 
medical literature, covering all aspects of Chinese medicine and 
surgery from seventy-six medical journals and government 
publications from 1960 to 1970. However, the Cultural 
Revolution of 1966 stopped nearly all medical and scientific 
publications and so only a few references exist after 1966. All 
the articles referred to in this bibliography can be obtained 
from the National Library of America. These references 


comprehensively cover general medicine, surgery. chest 
diseases, allergy, dermatology, anaesthetics, traditional 


medicine, acupuncture, etc. The titles of many of the articles on 
acupuncture therapy should dispel any fears that the British 
clinician is missing something medically by not studying 
acupuncture more deeply. e.g. ‘The treatment for strained back 
by blood letting of the upper gum plus acupuncture of the 
raphe of the upper lip’ published in the Shansi Medical Journal 
in January, 1966, or 'One case of ileo caecal twist induced by 
acupuncture in the treatment of appendicitis’ published in the 
Chinese Journal of Surgery in December, 1962. This book is a 
truly comprehensive bibliography of the Chinese medical 
literature and serves a useful purpose by putting into perspective 
the true relative position of Chinese medicine and surgery in 
the world today. 
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a Surgery of the Upper Respiratory System. Volume 2 
SN William W. Montgomery, MD, Cambridge, Mass. 279 « 216 
1. Pp. 607 4 xii. Illustrated. 1973. London: Henry Kimpton. 


il. CAPPERAULD 








by ctical experience, preferably under the guidance of a 
know geable teacher. Most textbooks attempting to com- 


. pensate the inexperienced surgeon for lack of such training 
fail primarily because of the near impossibility of translating 
a three-dimensional problem into a two-dimensional printed 
page. Indeed, they may do an actual disservice by inadvertently 
converting a dificult practical problem into an apparently 
simple schematic solution! Unfortunately, the English medical 
literature is at present suffering from a surfeit of such volumes, 
partgularly in the field of head and neck surgery where 
practi experience is often difficult to acquire. At initial 
inspection Dr Montgomery's book appears to be yet another 
surgical primer but this is quite wrong, for it is, in fact, by far 
the best book of its kind available in the English language. 
Certainly, it is a didactic and personal account of the techniques 
practised by one of America's most imaginative and experienced 
otolaryngologists. However, the large pages and beautifully 
drawn clear line drawings together with informative text 

~succinctly illustrate the principles of both surgical procedure 
and management of a variety of conditions affecting the upper 
respiratory tract. 

he opening chapter, which is devoted to examination and 
digenosis of this region, is excellent and worth reading by 
ev , the most experienced surgeon. Subsequent chapters deal 
with surgery of the neck, salivary glands, cervical oesophagus, 
t#&ichea and larynx. All maintain the same high standard and 
feflect the author's considerable contributions to the field of 

Į laryngeal and tracheal stenosis. In no way is this a bible of 
headeand neck surgery, and for that we must be thankful. As 
an unusually sucig account of an exceptionally able surgeon's 
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view and experience in a clearly defined figu of surgers H i& 
excellent. The mystery is not only how hg ever found the ug 
to prepare this, the second of two volunges. but how fie Touñd 
a publisher able to produce such a high quality vole: such 
a reasonable price. 
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Electronic Techniques in Anaesthgyfa and Surgery 
D. W. Hill, MSc, PhD, FigfP. FIEE, Roval College. oi 
Surgeons of England. Secagff edition. 216 = 140 mim. Pp. 421 


xii. Hlustrated. 1973. London: The Butterworth Group. £7 


THis book of some 400 pages is the outcome of a series of 
lectures on medical physics and clinical measurement delvereJ 
to the Primary FFA course of the Royal College of Surgeons. 

There are fourteen chapters. each of which is complete in 
itself, and each describes some technique or device used w 
clinical medicine whose action is dependent upon electronics 
or physical principles. The subjects dealt with range from 
pressure transducers to cardiac pacemakers. and bladder and 
anal stimulators. Each chapter has a considerable number of 
references at the end, and the book is extensively illustrated 
and well produced. 

In the Preface to this, the second, edition the author states 
that ‘a steady consolidation has occurred of the use of electronic 
techniques in surgery and anaesthesia’, and hence this edinen 
has been enlarged to include such topics as computers, patient 
monitoring and more detailed discussion of the mass speciro- 
meter. It is a pity that there is no discussion about the reu! 
problem of taking ‘black boxes’ to the bedside. namely the 
need for absolute reliability and reproducibility, 

Essentially this book is a physicists catalogue of devices 
which can and are used as diagnostic procedures in medicine 
generally, not just surgery and anaesthesia, and whereas it will 
be of great use for the examination candidate, for whom itis 
fair to say it is intended, it will be of little use to the ebinician 
wishing to embark on these modern techniques. 


Surgery of the Stomach and Duodenum 

Claude E. Welch, MD, DSc (Hen), Massachusetts. Fifth eiition. 
Pp. 439. Ilustrated. 210 © 133 mim. 1973. London; Lini Luke 
( Medical Books) Lid. £9. 


Tuts ts the fifth edition of a book first published over 20 years 
ago. It is a handbook for the gastric surgeon with emphasis on 
practical problems and technique. This does not prectude 
discussion of the different operative manavres that ma» e 
considered in the treatment of a particular problem, and indeed 
such discussion is succinct but with emphasis on the technics 
difficulties which may be encountered. 

The author, who has a vast personal experience of the 
surgery of this region, has provided excellent diagrams which 
will be of assistance to those who wish to become familiar with 
the majority of techniques used in the surgery of the stomach 
and duodenum. Whether there is sull a place for a procedure 
such as the Bancroft operation and whether there should be à 
little more advice on the treatment of bleeding peptic ulcer iv 
conservative surgery are minor criticisms which should no: 
detract from the value of this excellent book. 











The Scientific Basis of Medicine Annual Reviews 1973 
Edited lan Gilliland, MD. FRCP, and Margaret Peden B, 


241 + viii. Hlustrated. 1973. London: The Athlone Press. £4. 


THE majority of the sections in this edition are based on scripts 
prepared for television productions. broadcast on Channel ' 
of the Inner London Education Authority. As in previous 
editions, each chapter is authoritative and deals with a i 
of current interest. The sections most relevant to surgery are 
those on articular cartilage. total hip replacement and skeletal 
scintigraphy. The first chapter by Sir John Wolfenden on 
medical research should be required general reading for ai 
involved with the difficult problem of raising financial support 
for research. 
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"Diagnostic Consivütons in Ancient Indian Surgery 


wD.S inghal, L. AN Singh and K. P. Singh. Varanasi, India. 
225* 143 "mm. Pp. 25%. 1972. Allahabad, India: G. D. Singhal 
- 








THE main interest of tis book is in its historical content and 
the application of the spygial surgical knowledge of one of the 
authors to this new transMAtion of the Sanskrit of the Susruta 
Samhita. 

It is always humbling to be®reminded that 1000 years BC 
there was a highly developed cult in India and that diseases 
which were first described in the Hunterian era in this country 
with any understanding had been described so accurately 
nearly 3000 years ago. 

One wishes that the writers had seen this part of their work 
just in the light of a valuable contribution of historical medicine. 
So many modern exponents of Ayurvedic and of Unani 
medicine have erred in trying to read too much into the earlier 
writings and in attempting to apply Ayurvedic and Unani 
philosophy and principles to Western concepts of medicine and 
pathology. An instance comes to mind in which another writer 
recently went to great lengths to suggest that penicillin had 
been really discovered by early Ayurvedic physicians because 
they used yeast mould in the treatment of certain diseases. This 
does little to. help the advance of scientific medicine and it 
would be much more profitable to concentrate on the applica- 
tion and places of Ayurvedic and Unani remedies and surgical 
procedures in the armamentarium of modern medicine and 
surgery. 

It is to be hoped that the proposed further volumes on drugs 
and operative procedures will be able to make a more useful 
and practical contribution from the wealth of ancient 
knowledge and experience to practitioners of Western medicine. 


F. TOVEY 


Orthopadisch chirurgischer Operationsatlas. Volume 5 
A. Rutt, Wurzburg. 272 < 216 mm. Pp. 315. IHlustrated. 1973. 
Stuttgart: Georg Thieme Verlag. DM 248. 


Tuis book, the fifth volume of an operative orthopaedic atlas, 
deals with the leg and foot. The common and less common 
surgical procedures are extremely well illustrated by clear 
diagrams and there is an adequate explanatory text. The book 
also contains an extensive list of references and should be of 
considerable interest to orthopaedic surgeons. The clarity of 
the diagrams makes a knowledge of German not essential to 
understand this volume. 

H. B. ECKSTEIN 


a” PR d 
Heus Pathophysiologische und klinische Probleme ) . * 
Edited H. H. Ellegast, Salzburg, F. Kainberger, Salsburg, and 
F. Wewalka, Wien. 241 « 165 mm. Pp. l54-rvi. Hiwstraremt 
1973. München: Urban & Schwarzenber. DM3. 


= 
Tuis book about ileus is the report of a symposium hem by the 
Austrian Society for Gastro-enterology in March, Di The 
volume includes thirty-one papers read at that meetin which 
cover all conceivable aspects of mechanical ape Minctional 
intestinal obstruction in infancy, childhood aut adults. Only a 
few of the chapters have summaries and this book will be of 
limited value to the average British surgeon. 

H. B. ECKSTEIN 


General Urology 
Donald R. Smith, MD, San Francisco. 318 « 242 mm. Pp.. 
436. Hlustrated. 1972. London: Blackwell Scientific Publications. 
£4.15. 

IN most Western countries urology is well established as a 
surgical subspecialty. In Britain, however, the implementation 
of urological departments proceeds slowly and at the present 
rate of progress it will unfortunately be many years before 
there are urologists in every district general hospital. The 
absence of a good British textbook of urology aimed principally 
at the student is probably merely a reflection of this sad and 
outmoded state of affairs. 

Dr Smith's General Urology is now in its seventh edition and 
has been extensively revised. The text provides an orthodox 
view of the practice of urology in America and in a book of 
this size inevitably much is didactic. However, each chapter 
is followed by an excellent bibliography including recent 
references. 

Some aspects of management, such as routine lymph node 
dissection in testicular tumours and radical prostatectomy for 
carcinoma of the prostate, are foreign to British practice, but 
in general this is an excellent book for the inquisitive student, 
and most young surgeons preparing for the final fellowship 
will find reading it to their advantage. The chapters on radio- 
isotope kidney studies and the short section on chemotherapy 
and antibiotic treatment in urinary infections are particular, 
good and will appeal to a much wider readership. i 

The price of this book will prevent it becoming part of every,” 
student's library. but it can be recommended to all those wi: 
a particular interest in urology and there certainlv ought 
more than one copy in every medical school library. 








ERRATA 


The Editorial Committee regret that: 


The review of Lehrbuch der Anaesthesiologie, Reamination und Intensiv- 
therapie by R. Frey, W. Hugin and O. Mayrhofer (THE BRITISH JOURNAL 
OF SURGERY 61, 81) was attributed to H. C. Churchill Davidson instead of 


E. Goldsmith. 


The review of A Short Textbook of Surgery by Sir Charles Ulingworth 


(THE BRITISH JOURNAL or SURGERY 61, 168) was attributed to A. B. Birt » 
instead of M. K. Sykes. 
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Duray scissors 


These instruments are the first of a new range of 
hard edged scissors. The alloy edges are fused into 
the scissor blade leaving no residual crevices or 
seams. Duray alloy will not discolour and the 
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Original papers 
The role of frozen section in the diagnosis and management of 
malignant melanoma 


The effect of vagotomy and drainage operations on the rate of 
gastric emptying in duodenal ulcer patients 


The role of bile acids in the pathogenesis of postvagotomy 
diarrhoea 


Reconstruction of the pylorus for postvagotomy diarrhoea and 
dumping 


The distribution of gastritis in carcinoma of the stomach 


Transthoracic extended total gastrectomy for malignant 
obstruction of the cardio-oesophageal junction 


Oesophageal replacement by a gastric tube: an experimental 
study of the properties of the gastric tube 


Intra-abdominal replacement of the testis as an aid to the 
repair of difficult and recurrent inguinal hernias 


Fe on acute pancreatitis 
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Aorto-oesophageal fistula: a late complication of a resected 
coarctation 


Obturator hernia 
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The delayed hypersensitivity reaction in breast cancer 


Posterior rupture of the knee joint in septic arthritis: case report 


Kidney preservation by hypothermic perfusion with albumin 
versus plasma and with pulsatile versus non-pulsatile flow 


Effect of allopurinol on tissue ATP, ADP and AMP 
concentrations in renal ischaemia 
Facial incisions and approaches 
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“Amputation of the finger 


Haematoma of rectus abdominis from the use of an exercise 
wheel: a report of 3 cases 
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4 Elastofibroma: a rare cause of painful shoulder 
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The role of frozen section in the diagnosis 


and management of malignant melanoma 
NEVILLE C. DAVIS AND JOHN H. LITTLE* 


SUMMARY 
Provided that the pathologist is experienced, frozen 


section diagnosis of suspected malignant melanoma of 


the skin is remarkably accurate. Net only can the 
pathologist diagnose malignancy but he can often 
indicate the level of invasion of the dermis by the tumour 
cells. This is a most important prognostic sign and 
guides the surgeon in his further management of the 
patient. The use of a cryostat is considered essential 
to allow better study of the cytelogical changes. The 
main indications for the technique are to make a precise 
diagnosis when there is suspicion of a malignant 
melanoma, and to confirm the clinical diagnosis before 
deciding on the extent of surgery. Its use in small 
tumours and for the detection of lymph node metastases 
is not advocated. 

A series of 329 frozen sections from 316 patients 
with an accuracy rate of 98-8 per cent is reported. 


FROZEN section diagnosis of tissue removed at opera- 
tion is one of the most valuable services that can be 
offered by a pathologist to his surgical colleagues. It 
is routine in most major hospitals, particularly for 
the diagnosis of breast lumps, and yet it has not been 
widely accepted for the diagnosis of suspected or 
possible malignant melanoma of the skin. 

Hiles et al. (1969) stated that ‘it is notoriously 
difficult to interpret and Das Gupta (1970) believed 
that frozen section diagnosis of a melanoma 'should 
be accepted with extreme caution’, 

Our experience in the Queensland Melanoma 
Project (Davis and Herron, 1966) is to the contrary. 
Provided that the pathologist is experienced, frozen 
section. diagnosis of pigmented skin tumours is 
remarkably accurate. We report its use in 316 patients 
and conclude that the method has considerable value 
in the diagnosis and management of patients with 
cutaneous malignant melanoma. 


Patients and methods 

The pathology department is notified in advance 
"when any patient with a skin lesion suspected of 
béing a malignant melanoma is to be admitted to 
hospital. Where possible the patient is examined 
^s 
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before operation by the pathologist as well as by t! 


the 
surgeon. Palpation is useful in flat lesions to detect the 
area of greatest thickening for frozen section selection. 
Likewise, attention is paid to any subtleties in pig- 
mentation which may indicate partial regression. of 
the melanoma and which may cause problems in 
interpreting the frozen section. In the 316 patients 
reported the clinical diagnoses varied from aimost 
certainly malignant to almost certainly benign. in all 
the cases there was sufficient doubt in the mind of à 
specialist surgeon to warrant the patient's admission 
to hospital and the removal of the tumour in the main 
operating theatre under general anaesthesia. 

On receipt in the laboratory the tumour was cut in 
the plane of greatest thickening or nodularity. All the 
lesions were sectioned in a cryostat except for a few 
large tumours which were sectioned by a freezing 
microtome shortly after the series commenced. The 
sections were stained by a rapid haematoxylin and 
eosin stain. The sections were permanently mounted 
and the remaining tissue on the cryostat chuck was 
paraffin processed and sectioned. The lesions were 
reported to be benign, malignant or diagnosis 
uncertain. In the latter case the surgeon was asked to 
await the paraffin section diagnosis. When the diag- 
nosis was malignant melanoma the surgeon was 
advised also of the depth of dermal invasion and the 
tumour type. 


Results 

From 196] to mid-1973 skin lesions suspected of 
being melanoma have been examined bw frozen 
section from 316 patients, comprising 183 women 
(58 per cent) and 133 men (42 per cent). Nine patients 


had 2 and | had 5 skin lesions examined by frozen 


Table 1: HISTOLOGICAL TYPES OF LESIONS 


Type No. E 
Malignant melanomas 162 AS 
Benign naevi 7| 2 
Non-melanocytic tumours 96 28 


* Queensland Melanoma Project Research Unit and Depart 
ment of Pathology, Princess Alexandra Hospital. Brisbane. 
Q.4102 Australia. 
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Neville C. Davis and John H. Little 


Table H: HISTOLOGICAL ERROR 


Sex "Age (yr) Cryostat diagnosis 


a 


* * 
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Paraffin diagnosis Further treatment 


E 2] Melanoma Level HI Combined compound and Spitz naevus Skin re-excision 
Axillary node dissection 
F 37 Melanoma Level HI Combined compound and fibrosing Skin re-excision 
cellular blue naevus Axillary node dissection 
M 60 Well-differentiated squamous Proliferating squamous papilloma Nil E 
cell carginoma d 
M 45 Basal cell carcinoma Basisquamous acanthoma Nil 


Table Hi: TYPES OF NAEVI 
Type 


Lentigo 7 

Slightly atypical lentigo 5 

Junctional naevus 2 

Compound naevus 26 36 

Intradermal naevus 15 

Spitz naevus, including borderline 5 

Combined Spitz and junctional, compound or 7 
intradermal naevus 

Combined cellular blue and compound or blue 4 6 
naevus 


Table IV: NON-MELANOCYTIC LESIONS 


Lesion No. "e 
Basal cell carcinoma 32 33 
Basal cell papilloma 19 
Haemangioma E 12 
Sclerosing haemangioma 7 7 
Pyogenic granuloma 4 4 
Bowens, keratosis, cutaneous horn 4 4 
Squamous cell carcinoma 3 3 
Miscellaneous lor2 18 


Kerato-acanthoma, papilloma, verruca, 
dermatitis, foreign body reactions, epi- 
dermoid cyst, plomatrixoma, xanthoma 
tuberosum, secondary carcinoma, angio- 
keratoma, haematoma 





section at the same time, making a total of 329 frozen 
sections examined. 

Table I shows the histological diagnosis classified 
into three groups: malignant melanoma, benign naevi 
and non-melanocytic lesions. It should be noticed that 
about half of the total were malignant melanomas. 

A major change in diagnosis from the frozen 
section to the final paraffin section diagnosis occurred 
in 4 tumours, an error rate of 1-2 per cent for the 329 
lesions (Table ID. In each case the error was mis- 
diagnosis of malignancy. Of the melanocytic tumours, 
2 combined naevi were diagnosed as malignant 
melanomas with consequent unnecessary surgery to 
the patients. With the non-melanocytic lesions there 
was a change in diagnosis to a more benign tumour 
but without further surgery being done. 

In 19 lesions (5:8 per cent) the pathologist was 
unable to give a firm diagnosis from the cryostat 
sections. Details of the pathology of the 158 primary 
malignant melanomas in the series have been listed in 
another paper (Little and Davis, 1974). Two-thirds of 
them measured less than 15 mm in diameter and more 
than 60 per cent were flat with no measurable height. 
Estimation of the levels of dermal invasion showed that 
9 per cent were in situ (Level 1), 30 per cent extended 
into the papillary dermis (Level 1l), 56 per cent 
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extended into the reticular dermis (Level HI) and 3 per 
cent into the subcutaneous fat (Level IV). Two per 
cent were classified as ‘polypoidal—-non-stageable’. 

The size, height or profile and depth of dermal 
invasion of the melanoma are of proved prognostic 
value (Little, 1972) and serve as a guide in determining 
surgical treatment. 

Tables IIl and IV show details of the naevi and non- 
melanocytic tumours examined. 


Discussion 

When a practitioner not experienced in the diagnosis 
of pigmented skin tumours is uncertain whether a 
particular lesion is benign or malignant he should 
seek a second opinion before any interference with 
the lesion. A surgeon is often at a disadvantage if a 
melanoma has been excised before he sees the patient. 
In the latter circumstances there is not uncommonly 
a call from an embarrassed doctor for an urgent 
appointment to see a somewhat agitated patient with 
an infected wound or a haematoma. This may 
further delay surgery and cause difficulty in the clinical 
assessment of the regional nodes. The wound may be 
sO situated as to make the definitive surgery more 
difficult and mutilating. As with breast tumours, it is 
desirable that the first treatment is the definitive 
treatment. 

When a surgeon has to treat a patient with a 
suspected malignant melanoma he has the following 
alternatives. He may excise it under local anaesthesia 
and await rapid paraffin section, the report on which 
should be available within 48 hours. While it is not 
our practice to do this commonly, we have no 
objection to preliminary biopsy excision, provided 
that the patient is made fully aware that further 
surgery may be necessary a day or so later. We believe 
that the whole tumour should be excised but the deep 
fascia should not be included. Incisional biopsy is 
indicated only rarely as a non-representative portion 
may be submitted and the malignant nature of the 
tumour may not be recognized by the pathologist. 
There is also the potential hazard of disseminating 
the tumour. It may have a place where a giant naevus 
develops a nodular area suspicious of malignancy. ` 

Alternatively, the surgeon may arrange for a frozen 
section examination of the tumour. The patient is 
given a general anaesthetic, and the tumour is excised 
as described above and examined by the frozen section 
technique. Should the diagnosis of malignant 
melanoma be made the pathologist will usually be* 
able to indicate the depth of invasion of the derntis 
by tumour cells and the histogenetio type of the 
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‘tumour. This guides the surgeon in the extent of his 
.subsqquent surgery. In most cases the wound is re- 
excised widely, usually including the deep fascia, a 
skin graft'applied if necessary and consideration given 
to lymphadenectomy. The extent of local surgery 
and the indications for elective lymphadenectomy 
have beef described elsewhere (Davis and McLeod, 
1972). 

Of the above methods, we prefer frozen section 
e&amination of doubtful skin lesions. It is fair to say 
that where an experienced surgeon is certain of the 
diagnosis of malignant melanoma—and it is possible 
to be remarkably accurate in the clinical diagnosis of 
malignant melanoma-—he will often widely excise the 
lesion in the first instance without waiting for frozen 
section. examination. We believe one should never 
subject a patient to lymphadenectomy without histo- 
logical proof of malignancy. 

The main indications for frozen section are to make 
a precise histological diagnosis when there is a 
suspicion of malignant melanoma, and to confirm the 
clinical diagnosis before deciding on the extent of 
surgery. 

Frozen section should not be employed as a routine 
examination on all moles excised as it is quite 
unnecessary and would place too great a strain on the 
pathological services. 

Likewise frozen section should be avoided in small 
skin lesions less than 0-5 cm in diameter as not enough 
tissue may remain to permit definitive paraffin sections 
should the frozen section prove not to be diagnostic. 

. Some surgeons practise biopsy excision of a 
regional node with frozen section examination in an 
effort to detect occult metastases. In general, we 
advise against this practice as (a) an unrepresentative 
node may be removed and a metastasis missed, (5) 
there is a risk of disseminating the tumour by the 
opening up of tissue planes if a metastatic node is 
removed and (c) it may complicate the subsequent 
operation. We are even more opposed to it if there is 
clinical involvement of the regional nodes, principally 
because of the risk of ‘seeding’ the wound with local 
recurrences, and believe that radical lymphadenec- 
tomy is indicated without preliminary biopsy in these 
Cases. 

The main reasons that some pathologists, otherwise 
experienced,, dislike frozen section diagnosis of 
melanoma are: 

1. Diagnosis even with paraffin sections may be 
exceedingly difficult. 

2. The tumour is rare in many parts of the world, 
and some pathologists have little opportunity to gain 
much experience in its examination by the frozen 
section technique. 

3. There is a definite time limit, say 15-20 minutes, 
which the surgeon willingly allows for the pathologist 
to make his examination. If it takes much longer than 
this on a regular basis the surgeon will often be too 
impatient to utilize the method. This time limit means 

' that the pathologist will be able to examine only a 
couble of sections and must make his mind up 
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quickly. °°. 
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Frozen section in melanoma 


4. In some centres surgeons react very radically 
to a diagnosis of melanoma, and pathologists are 
unwilling to see patients undergo amputations, 
radical lymphadenectomies or limb perfusions with- 
out time to study paraffin sections, 

For regular utilization of any frozen section service 
there must be mutual trust, confidence and under- 
standing between surgeon and pathologist. The 
service must be available at short notice without prior 
arrangement. If face-to face discussion is not possible 
some form of intercommunication system from the 
surgeon in the operating theatre to the pathologist in 
his laboratory is required. A telephone is not a 
satisfactory substitute. 

If the pathologist is in doubt concerning the frozen 
section diagnosis and withholds a firm diagnosis the 
surgeon is no worse off than in the absence of a frozen 
section. He will use his judgement as to what he should 
do but usually will do no more than close the wound 
and await the report on the paraffin section. 

A regular frozen section service for melanoma, as 
for other malignant tumours, has advantages for the 
patient, the surgeon, the pathologist and the hospita. 

The patient is saved a second operation, time. 
money and psychological stress. The surgeon 
welcomes the opportunity to be able to tell the patient 
immediately after operation the true nature of the 
tumour, obviating a period of uncertainty. The 
surgeon performs radical surgery only if microscopic 
proof of malignancy is provided, but he is able to do 
his definitive operation as an initial procedure. 

The pathologist's interest in his work is greatly 
stimulated. He may like to examine the patient in the 
ward before operation. The immediate and profound 
effect of his frozen section diagnosis on the treatment 
of the patient will be very satisfying. The hospital 
benefits by reducing bed occupancy. 

The use of a cryostat for frozen section in suspected 
melanoma is considered essential. For large bulky 
tumours where the diagnosis lies between a melanoma 
and a non-melanocytic tumour, a naevus being 
unlikely, the ordinary freezing microtome is probably 
adequate, but for small superficial lesions the cryostat 
has proved invaluable. A true vertical section through 
epidermis and dermis with no shearing artefact at the 
junctional zone is produced. Deeper levels can be cut 
if the first sections are incomplete. The thinner sections 
of the cryostat result in better cytology. Nearly 40 per 
cent of the melanomas in the present series were Levels 
I and HH, requiring complete sections of the epidermis 
and minimal artefacts in the junctional zone for 
precise diagnosis. 

The value of a diagnostic service depends on its 
error and ‘diagnosis withheld’ rates. There are histo- 
logical problems unique to tumours of the melanocyte. 
Both benign and malignant tumours have cell clumps 
in the dermis, so that dermal presence does noi 
necessarily indicate invasion. Upward epidermal spread 
is of value in suspecting melanoma (Allen and Spitz, 
1953) but requires careful observation in the cryostat 
section. Lymphocytic infiltrates looked for in diagno- 
sing melanoma can also occur around benign lesions 
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such as halo naevi. Some melanomas are composed 
of cells not much larger than naeval cells (Lund and 
Kraus, 1962; McGovern et al, 1967; Little, 1972). 
The mitotic rate is generaly low in melanoma 
compared with other malignant tumours, even the 
much less malignant basal cell carcinoma. Lund and 
Kraus (1962) stated that no one feature is diagnostic 
of melanoma and in the cryostat section all features 
must be studied carefully. Experience is most 
important, and one would not recommend frozen 
section diagnosis where melanoma is rare. 

In the present series histological error occurred in 
4 cases (1:2 per cent) and 2 of these resulted in 
unnecessary surgery. Both were combined naevi 
diagnosed as malignant melanoma. 

No melanomas were diagnosed as another type of 
tumour. Using the ordinary freezing microtome, an 
early report (Milton and Jelihovsky, 1962) on the 
frozen section diagnosis of 30 suspected melanomas 
stated that 2 melanomas were reported as basal cell 
carcinomas. The better section from the cryostat may 
account for the improvement, and one would like to 
endorse the statement of Shivas and Fraser (1971): 
‘undoubtedly the most important event in the 
advancement of frozen section technique has been 
the invention of the cold chamber microtome or 
cryostat’. 

The ‘diagnosis withheld’ rate was 5:8 per cent. The 
reasons in the melanomas were superficial site of the 
tumour, heavy lymphocytic infiltrate, partial tumour 
regression, unusual cell arrangements, poor pigmenta- 
tion, pseudo-epitheliomatous hyperplasia and naeval- 
like cells. The remainder were difficult naevi and an 
unusually cellular sclerosing haemangioma (Diss, 
1938). Superficial melanomas were frequent, as 39 per 
cent of the melanomas were Level F or Il. In a larger 
series of primary melanomas partial regression was 
considered to be histologically evident in 16 per cent 
(Little, 1971). Naeval-like malignant melanoma cells 
were seen in 14 per cent of another series of primary 
melanomas (Little, 1972). 

If the ‘diagnosis withheld’ reports are excluded, as 
Nakazawa et al. (1968) have done in comparing the 
accuracy rate of their series of frozen section with 
that of others, the accuracy rate of suspected 
melanoma is 98-8 per cent. For frozen sections on all 
types of tissues Nakazawa et al. (1968) reported an 
accuracy rate of 98-6 per cent, and Ackerman and 
Ramirez (1959) 98 per cent. The accuracy rate in the 
series of Peters (1959) was 96:8 per cent and in 
Horn's (1962) 97.35 per cent. Hence the results 
in the specialized area of pigmented skin tumours 


compare favourably with general frozen section 
practice. 
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The effect of vagotomy and drainage operations on the 


rate of gastric emptying in duodenal ulcer patients 
W. T. DAVIES, G. H. GRIFFITH, G. M. OWEN AND R. SHIELDS* 


SUMMARY 

The rate of gastric emptying was estimated in 29 
patients with duodenal ulcers, before and after vagotomy 
and drainage | operations, by measuring the dis- 
appearance from the stomach of a standard meal con- 
taining radioactive chromium. When Heineke- Mikultcz 
pyloroplasty accompanied vagotomy gastric emptying 
was observed to be slowed, whereas after vagotomy and 
Finney pyloroplasty the rate of gastric emptying was 
more rapid when compared with the preoperative rate. 
Gastric emptying after vagotomy and gastrojejunostomy 
showed no consistent. alteration in rate. Temporary 
gastric stasis occurred in the early postoperative period 
after vagotomy and drainage procedures. 


VAGOTOMY is currently popular in the surgical treat- 
ment of duodenal ulcer. Early investigators found that 
truncal vagotomy alone was followed by a disappoint- 
ingly high incidence of recurrent ulceration and of 
troublesome gastric stasis (Dragstedt et al., 1949). 
A later appraisal of the value of vagotomy for peptic 
ulceration suggested that vagotomy should be accom- 
panied by drainage of the stomach (Dragstedt and 
Woodward, 1951). More recently, selective forms of 
vagotomy without drainage have been assessed 
(Johnston and Wilkinson, 1970). 

. The type of drainage operation performed often 
depends on the findings at operation and partly on 
the personal preference of the surgeon. However, the 
efficiency of such procedures in draining the vagoto- 
mized stomach has not been clearly established. The 
purpose of this study was to determine the effect of 
vagotomy and drainage operations upon the rate of 
gastric emptying. The drainage operations were the 
Finney pyloroplasty, the Heineke-Mikulicz pyloro- 
plasty and gastrojejunostomy. 


Methods 


Patients studied 

Twenty-nine patients (5 women and 24 men) of mean 
age 53-2 years, ranging from 28 to 71 years, were 
studied. All these patients had a duodenal ulcer and 
were selected for operation according to orthodox 
criteria based on symptoms, social conditions, physical 
and radiological appearances. The patients were 
operated on by one of six surgeons. 


Operation 

a. Type of vagotomy: In 25 patients both main vagal 
trunks were divided in the abdomen. In 4 patients 
selective anterior and posterior vagal section was 
*catried out in a manner similar to the technique de- 
scribed by'Kraft and Fry (1963). Where possible, 
+e 
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after operation, patients were submitted to an insulin 
test of gastric secretion (Hollander, 1948). The test 


was performed by the administration of à dosage of 


insulin related to each patient's weight, and in each 
instance the blood sugar level was observed to be 
lowered to below 50 mg/100 m! of blood. Interpreta- 
tion of the results was performed according to Hol- 
lander's original criteria and by the multiple criteria 
advocated by more recent workers (Bank et ai. 1967: 
Gillespie et ai, 1968) The interval between the 
operation and the insulin test was noted. 

b. Type of drainage procedure: This was randomly 
allocated preoperatively, but was subject to alteration 
when operative findings precluded a particular proce- 
dure. 

i. Finney pyloroplasty was performed in. 14 cases. 
This was fashioned in the manner originally described 
by Finney (1902) with mobilization of the duodenum 
whenever necessary. The length of the incision varied 
from 5 to 9 cm, as measured with a sterile ruler, and 
the pyloroplasty was closed in two layers. 

li. Heineke- Mikuliez pyloroplasty was performed 
in 9 cases, using the Weinburg modification (1963) 
The measured length of the original incision. varied 
from 5 to 11 cm and averaged 8 cm, centred approxi- 
mately on the pylorus. In most cases closure was by 
one layer of interrupted stitches. 

ul. Gastro-enterostomy was performed in 6 patients, 
A posterior, isoperistaltic gastro-enterostomy was 
fashioned in the most dependent part of the stomach. 
These patients had been found at operation io have 
extensive duodenal scarring and had been considered 
unsuitable for pvloroplastv. 


Estimation of the rate of gastric empivitig 

In each patient the rate of gastric emptying was 
determined before and after operation. The interval 
between operation and the postoperative estimation 
ranged from 2 to 104 weeks (Table 1). In some patients 
a second postoperative gastric emptying study was 
performed. 

Details of the technique to determine gastric 
emptying have already been reported (Griffith et al., 
1966). A standard meal, consisting of cereal, scram- 
bled eggs, bread and butter with a glass of milk, was 
labelled with 200 aCi of radio-chromium (*Crj, The 
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Table i: 
SECRETION IN DUODENAL ULCER PATIENTS 


. Interval between 
operation and 


+ 


RESULTS OF GASTRIC EMPTYING MEASUREMENTS AND INSULIN-STIMULATED GASTRIC , > 


Further Vagotomy Interval betw een 


Patient Preoperative Postoperative — second estimation. estimations Interval (interpretation of operation 'and 
no. T, (min) T, (min) of T, (wk) T, (min) (wk) insulin test) insulin test (wk) 
Vagotomy and Finney pyloroplasty e 
l 45 48" 7 40 24 
2 48 37 12 Complete IU 
3 92 52 18 Complete 26 
4 62 2: 15 Complete 6 ° 
3 53 43 80 Complete 9 
6 78 85* 4 54 13 
7 64 S6 9 Incomplete 13 
8 59 150* 3 67* 7 
9 66 54 32 Complete 9 
10 62 114+ 64 | 
11 63 55 76 Incomplete 15 
12 40 55 2 4l 9 Incomplete 5 
13 64 46 19 Incomplete 26 
14 35 32 25 Complete 5 
Vagotomy and Heineke- Mikulicz pyluroplasty 
15 57 77% 6 63 23 Complete E 
16 76 105 104 Complete I3 
17 54 63 E 
18 42 9|* S 75 L1 Complete 27 
19 46 so” 9 59 18 Complete 4 
20 56 67 19 10 
21 52 59 I5 Incomplete 6 
22 48 60 27 Complete 8 
23 40 33 22 Complete 4 
Vagotomyv and gastr Qjejunostomy 
24 58 103* 4 83 17 
25 45 82 28 Incomplete 5 
26 48 43* 6 49 1S Complete 3 
27 80 84 1] 
28 51 35 4i 
29 100 35 33 Complete 7 


SA AL ALLAAH TCT anaa ANRA rA A iaie He e naa nnana manaamaan y anA A e i aa MARIA RY AAAA A i a LL aana aaa aaa iige 


* Excluded from statistical analysis: T, posioperative measurement within 8 weeks of operation. 
+ Excluded from statistical analysis: drainage procedure clinically unsatisfactory: patient submitted to further revision surgery. 


disappearance of the meal from the stomach was 
followed by external scanning using an automatic 
scintiscanner. Each scan was performed within 8 or 
10 minutes. During this time each patient lay hori- 
zontally on the moving table. Scans were repeated at 
intervals of 15 or 20 minutes until most of the meal 
had disappeared from the stomach. Between each 
scan the patient was free to sit up in a chair or to 
walk about. This method has previously been shown 
to be reproducible (Griffith et al., 1968). Since the 
disappearance of the meal from the stomach during 
the period of observation could be described as a 
single exponential function, the rate of gastric empty- 
ing was expressed as the half-life (7:) of the meal in 
the stomach. 


Results 
Gastric emptying rates before and after operation 


were grouped together according to the type of 


drainage procedure used (Table I). Each group was 
then examined for the effect of operation on the 
gastric emptying rate and submitted where possible 
to statistical analysis. The paired ¢-test was used to 
compare the pre- and postoperative data and the 
unpaired ¢-test to compare the preoperative results in 
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patients with duodenal ulcer before a Finney or 
Heineke-Mikulicz pyloroplasty. The preoperative 
values for patients who had either type of drainage 
procedure were not significantlv different. 


Vagotomy and Finney pyloroplastyv 

There were originally 14 patients in this group. After 
operation all the patients except one (patient no. 10) 
were improved. Patient no. 10 developed persistent 
symptoms of gastric retention and eventually required 
reoperation for what was later found to be a tech- 
nically unsatisfactory original drainage procedure. 
(Because a repeat measurement of gastric emptying 
was not agreed to by this patient his data have 
been excluded from the statistical analysis of the 
results.) 

Before operation the 7; of the meal in the stomach 
ranged from 35 to 92 minutes with a mean (« s.d.) 
of 594 15 minutes. After operation the values of 
T, ranged from 32 to 56 minutes with a mean of 
47+ 8 minutes—a value which was not significantly 
different from the preoperative value. 

The rate of gastric emptying was particularly slow 
in the patients where the measurements had been 
carried out in the first 8 weeks after operafión (Fig, 1). 
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Interval after vagotomy and Finney 

pyloroplasty (wk) 
Fig. 1. Changes in rate of gastric emptying related to the 
time interval between operation and the second gastric 
emptying estimation. 


In view of this finding repeat measurements of the 
postoperative gastric emptying rate were performed 
in as many patients as possible. The resultant data in 
these patients showed that the initial postoperative 
delay in gastric emptying was only temporary and 
that recovery took place by the seventh or eighth 
week after operation (Fig. 2). It was therefore decided 
that the valyes obtained in the first 2 months after 
operation should be discarded from statistical analysis. 
A clearer pattern of effect then emerged (Fig. 3). 
Gastric evacuation was found to be significantly more 
rapid after a vagotomy and Finney pyloroplasty. The 
mean decrease in 7; was found to be 12:34 10-4 
minutes (P < 0-025). 


Vagotomy and Heineke-Mikulicz pyloroplasty 
The preoperative values for 7, ranged from 40 to 76 
minutes with a mean of 52+ 10 minutes. After opera- 
tion 7T; ranged from 35 to 105 minutes with a mean 
of 65 - 19 minutes. 

When results obtained in the first 2 months after 
opefation were excluded from the statistical analysis 


becayse of transient postoperative stasis, a slower 
*5$ 
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Fig. 2. Rates of gastric emptying in patients submitted to à 
repeat postoperative measurement. 


postoperative rate of gastric emptying was observed 
(Fig. 4), the mean increase in 7, being [26740 
minutes (P « 0-02). 


Vagotomy and gastro-enterostomy 

In this small group of 6 patients no significant pattern 
emerged on comparing pre- and postoperative rates 
(Fig. 5). 


Effect of complete vagotomy 
Of the 29 patients in this study, 21 had an insulin test 
to determine the completeness of vagotomy. The 
criteria applied were: 

|l. A rise in volume after insulin (Waddell, 19571. 

2. A basal secretion greater than 2 mEg/hr (Bach- 
rach, 1962). 

3. A ríse in free acid concentration. greater. than 
20 mEq/l (Hollander, 1948). 

4, An 'early' rise in acid concentration (Ross and 
Kay, 1964). 

5. A rise in free or total acid output greater than 
1:5 or 2 mEq/hr respectively in any | hour after 
insulin (Bank et al., 1967). 
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Fig. 3. Rates of gastric emptying in patients with duodenal 
ulcer before and after vagotomy and Finney pyloroplasty 
with measurements taken in the first 8 weeks after operation 
excluded. 


The insulin tests of the patients were expressed in 
terms of the number of positive criteria (Table 1). 
Patients. with four or more positive criteria were 
considered most likely to have incomplete vagal nerve 
section. In this series 6 patients met these criteria. 
Their postoperative 7, did not significantly differ 
from the values of other patients shown to have had 
a complete vagotomy by the same criteria ( Table I). 


Discussion 

The healthy stomach probably empties its contents in 
an exponential manner (Salamanca, 1949; Hunt and 
Spurrell, 1951; Hawkins et al., 1953; George, 1968). 
Using radio-chromium (?!Cr) as a marker, Griffith et 
al. (1968) observed a similar pattern in patients with 
duodenal and gastric ulcers. In the present study from 
the first scan the disappearance rate could be expressed 
as a single exponential until most of the meal had 
left the stomach, when count rates become so low as 
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Fig. 4. Rates of gastric emptying in patients with duodenal 


pyloroplasty with measurements taken in the first 8 weeks 
after operation excluded. 


to be inaccurate; the emptying of most of the meal 
thereafter could be expressed as 7, of the meal in 
the stomach. i 
The striking finding of this study was the demon- 
stration of a difference in gastric emptying rates after 
operation depending on the type of pyloroplasty. 


gastric emptying was slower. This finding was con- 
sistent with the observations of Buckler (1967), using 
a radio-opaque meal to study gastric emptying after 
vagotomy and pyloroplasty. Such delay is fairly easy 
to comprehend when the mechanism of the 'antro- 
duodenal pump' is considered (Johnson, 1961). The 
intact pylorus closes when the wave of peristalsis 
arrives from the antrum, probably serving to prevent 
regurgitation during subsequent contraction of the 
duodenal cap. When a Heineke-Mikulicz pyloro- ' 
plasty is performed it inevitably divides the afttral 
muscle fibres, thus diminishing propulsion (Armitage 
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Fig. 5. Rates of gastric emptying in patients with duodenal 
ulcer before and after vagotomy and gastro-enterostomy 
with measurements taken in the first 8 weeks after operation 
excluded. 


and Dean, 1963); this effect is partly compensated by 
the reduction in outlet resistance at the pylorus itself. 
In the present study after vagotomy and Finney 
pyloroplasty there was a more rapid rate of gastric 
emptying. This confirmed the clinical impressions of 
other authors that the Finney pyloroplasty was the 
more efficient (Hendry, 1963; Fry and Thompson, 
1966). In fashioning a Finney pyloroplasty a larger 
and different-shaped stoma is produced which may 
serve to lower the outlet resistance more effectively 
than the Heineke-Mikulicz procedure. Such an effect 
has been observed directly, using a videofluoroscopic 
technique to study the evacuation of a radio-opaque 
meal (Gustafson and Lynch, 1967). It must be pointed 
out, however, that the presence of scarring and ulcera- 
üon in the pylorus and first part of the duodenum 
must modify the effect of either type of pyloroplasty. 

The alternative drainage procedure in the presence 


of extensive tluodenal scarring was gastro-enterostomy. 
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r yd y AT 
Vagotomy and gastric émptying 


Our results show that after vagotomy and gastro- 
enterostomy the rates of emptying were exiremelv 
variable. This was not surprising, as the operation 1 
served to interfere with the normal route of food from 
the stomach, so as to bypass the duodenal receptors 
which control gastric emptying. The increased mort- 
dity after vagotomy and gastro-enterostomy has did 
partly attributed to the establishment of passive gastric 
evacuation, largely influenced by gravity changes with 
posture, produced by this operation (Mason and 
Clark, 1969). 

Our findings indicate that the Finney pyloropiasty 
is the more efficient drainage procedure when 
formed in patients with a duodenal uicer. need i is 
our clinical experience that delayed gastric empty: 
causes ed morbidity t than UE SMP AUE ee 

F haut i 

on oer al 

consue A the Heike - Mikulicz spleraplisty 

should produce better long-term ios since the 

ulcer diathesis is being reversed by this operation: 

that is, the acid secretion is being ee uu the 

vagotomy, and the rather rapid rate of emptving 

which occurs in duodenal ulcer patients (Griffith et al. 
1968) is being returned towards normal. 

Symptoms attributed to gastric stasis are a weli- 
recognized complication after vagotomy and drainage 
operations, and in a proportion of patients 
symptoms may be extremely troublesome and pro- 
longed (Hermann and Johnson, 1970), Repeated post- 
operative measurements of gastric emptying rates in 
several of our patients showed a period of temporary 
gastric stasis lasting up to 2 months after operation. 
During this period some, but not all, of the patients 
complained of foul eructations and diarrhoea- symp 
toms which lessened in severity within a few weeks of 
the operation. Classically, these complications were 
attributed to gastric atony following removal of the 
tonic effect of the intact vagi (Cannon, 1906; Drag- 
stedt and Woodward, 1951; Bergin and Jordan, 19591 
After vagotomy restoration of the normal gastric 
emptying processes was believed to occur by media- 
tion of the intrinsic nerve plexuses in the stomach 
wall. More recently, it has been shown that in the 
first few days after vagotomy and drainage there is 
very little gastric activity (Rothnie et al.. 1963), and 
the existence of postvagotomy atony has been djs- 
puted (Nelson et al., 1967). It has been found that 
neurological and motor desynchronization charac- 
terize the denervated stomach, and that ut is an 
increased rather than a decreased tone in the 
after vagotomy, 

Patients with an incomplete vagotomy according to 
the interpretation of the insulin test appeared to 
empty their stomachs in a manner corresponding 
with that of other patients in the same group. H was 
recognized that Hollander’s original criteria. (Hob 
lander, 1948) might give a positive response despite a 
surgically and physiologically adequate vagotomy. 
The use of multiple criteria of positive response (Bank 


"m 
pe 





these 


omacn 


et al, 1967; Gillespie et al, 1968) was considered 
more likely to detect the patients with incomplete 
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vagal nerve section. More recently, the long-term 
stability. of the insulin test has been questioned 
(Gillespie et al., 1970), making interpretation difficult, 
but our findings suggest that gastric emptying may be 
more related to the type of drainage operation used 
than to the vagotomy. 

The expression 7, as obtained in this study does 
not provide detailed infornfition about the initial 
state of gastric emptying. In fact, Nelsen et al. (1967), 
interpreting data on vagotomized dogs, suggested that 
the pattern after vagotomy may be as described bv 
Hopkin (1966), where one would expect an initial 
rapid rate of emptying but the remainder of the meal 
emptying more slowly, approaching an asymptotic 
curve pattern. Such an initial precipitate emptying 
of food from the vagotomized and drained stomach 
has also been observed in man (Colmer et al., 1969, 
1973). Further study of this phenomenon, using a 
gamma-camera capable of detailed study of the initial 
phase (Harvey et al., 1970), is in progress. 
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The role of bile acids in the pathogenesis . 


of postvagotomy diarrhoea 


J. G. ALLAN, V. P. GERSKOWITCH AND R. I. RUSSELL* 


SUMMARY 

The fecal excretion of bile acids was estimated in 
patients with postvagotomy diarrhoea, normal control 
subjects and a control group who had undergone 
truncal vagotomy and drainage but who did not hate 
diarrhoea. The total daily bile acid excretion in the 
feces was significantly increased in the postragotomy 
diarrhoea group: 2538 +632 mg (sem) compared 
with 799 * 117 mg in the normal controls. There was no 
significant difference between the total daily bile acid 
excretion in the patients with postvagotomy diarrhoea 
and that of patients who had undergone vagotomy and 
drainage but who did not have diarrhoea. A significant 
increase in the fecal excretion of chenodeoxycholic acid 
was found in the postvagotomy | diarrhoea group 
compared with the two control groups. This increase 
may be a factor in the pathogenesis of postvagotomy 
diarrhoea. 


TRUNCAL vagotomy with drainage is at present the 
most commonly performed operation for duodenal 
ulcer. Continuous diarrhoea, however, is a major side- 
effect in approximately | per cent of patients and is one 
reason for the continuing trials of alternative pro- 
cedures (Barnes and Cox, 1969). 

The aetiology of this diarrhoea is unknown. 
However, the associated urgency and the watery 
nature of the stools are features which are similar to 
those which follow resection of, or disease of, the 
terminal ileum. lt has been demonstrated that 
the diarrhoea which follows ileal resection is due to the 
cathartic effect of bile acids in the colon following the 
interruption of the enterohepatic circulation ( Meihoff 
and Kern, 1968; Hofmann and Poley, 1969). 

The objective of the present study was to examine 
the role of bile acids in the pathogenesis of post- 
vagotomy diarrhoea by studying the fecal excretion of 
bile acids in patients with this condition. 


Patients 

Seven patients with severe continuous postvagotomy 
diarrhoea were studied. Five of these were female and 
2 male, with an age range of 30-59 years. The diarrhoea 
had commenced in the immediate postoperative 
period and had been continuous from that time. 
Surgery had been performed 3-8 vears prior to the 
study. Four patients had a gastro-enterostomy and 3 
pyloroplasty as the drainage procedure. These patients 


and most passed 5-6. All the patients in the post- 
vagotomy diarrhoea group were investigated to 
exclude other causes of the diarrhoea. Haemoglobin, 
serum levels of calcium and proteins and the urinary 
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excretion of a 5-g dose of p-xylose were normal im all 
the patients. Fecal fat excretion was greater than 5 g/ 
day in 2 of the 7 patients. The villous structure of the 
Jejunum was normal in all the patients, but one 
showed a mild chronic inflammatory infiltrate of the 
lamina propria. Gastro-intestinal radiology was 
performed; one patient showed evidence of rapid 
gastric emptying and another rapid transit through the 
small intestine. All the patients had a complete 
vagotomy as judged by Hollander’s criteria of the 
response to insulin (Hollander, 1948). 

Seven volunteer normal subjects and 7 patients who 
had undergone vagotomy and drainage 2 years 
previously but who did not have diarrhoea were 
studied as control groups. The normal control group 
had regular bowel habits, the maximum being 10 
stools/week. Surgery had not changed the bowel 
habits of the patients with vagotomy and drainage but 
without diarrhoea, the mean frequency being approxi- 
mately 7/week. 


Methods 

Fecal collections were made over a period of 5 days, 
Each stool was homogenized separately in water 
using a Silverson type of homogenizer and an aliquot 
was removed for freeze drying. Approximately 
0:3 g of the resulting freeze-dried powder was taken 
and extracted at 120 C for | hour with 3 ml of 
glacial acetic acid which contained 900 ug of 23- 
nordeoxycholic acid used as an internal standard. 
Six ml of toluene were added to the cooled tubes to 
extract the lipids, the tubes were shaken and centrifuged 
and 3 ml of the supernatant was pipetted off and dried 
in a fume cupboard under a stream of nitrogen. Two ml 
of freshly prepared 50 per cent KOH in ethylene 
glycol were added to cleave the peptide bonds between 
glycine or taurine and the bile acids. After acidification 
with about 20 drops of 6 N HCl, neutral sterols were 
then extracted with petroleum ether and the free bile 
acids including the internal standard were methylated 
with diazomethane. A reference bile acid mixture 
including the internal standard was also taken through 
this entire procedure with each series of samples. The 
resulting mixture of a few stable compounds, namely 
lithocholic acid, 23-nordeoxycholic acid, deoxycholic 
acid, chenodeoxycholic acid and cholic acid, were 
separated and measured quantitatively by gas-liquid 
chromatography using the method described by 
Everard and Janssen (1968) Minor modifications 
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asing 3.per cent phenyl methyl silicone (50 per cent 
phenyl) according to Elliot et al. (1969) were employed. 
The presence of each bile acid was confirmed by 
measuring telative retention time indices and by mass 
spectrometry, as used by Eneroth et al. (1966). 
Reproducibility by this method after repeatedlv 
injecting standard mixtures was better than 96 per 
cent and never fell below 91 per cent when triplicate 
samples of the test material from patients was in- 
jected. 

The total bile acid concentration was then obtained 
by summation of the separate gas-liquid chromato- 
graphy peaks. 


Results 

The fecal excretion of bile acids in each subject is 
shown in Table I. Each figure is the mean of the daily 
bile acid excretion over a 5-day period. The fecal 
excretion of total bile acids per day in the postvagotomy 
diarrhoea group (25383 632 mg) was significantly 
higher than that in the normal control group 
(799 + 117 mg) (P«0:025), but was not statistically 
different from that obtained in the postvagotomy 
patients who did not have diarrhoea (1030 + 482 mg) 
(P > 0:05). 

The excretion of each individual bile acid per 
day was calculated (Table II), and a highly significant 
increase was found in the excretion of cheno- 
deoxvcholic acid in the postvagotomy diarrhoea 
group compared with the control groups (460 + 176, 
82462, 1702100 mg respectively). There was no 
statistically significant increase in the excretion of 
cholic acid, deoxycholic acid or lithocholic acid in the 
postvagotomy group compared with the normal 
control groups. 


Table I: TOTAL BILE ACID EXCRETION (mg 24d hr) 


A. Postvagotomy B. Postvagotomy 
diarrhoea without diarrhoea C. Normal controls 


ea aeneae 


1044 1049 1235 
1529 1140 663 
3914 1679 1059 
3576 319 860 
1241 482 901 
1241 1173 565 
5223 1406 3i 


DECRE c RERO as ed a UL IDEO TIS 
Mean sem. 


2538 632 1030 = 482 799 . 447 
A versus B: P 0:05. B versus C: P 0-05. C versus A: 
P0025. 


Table lf: EXCRETION OF INDIVIDUAL 
BILE ACIDS (mg/24 hr) 





Bile acid A. B. C. 
Cholic acid 321.143 7-68 + 7-68 36 17 
Chenodeoxycholic acid* 460+ 66 170 = 38 82 = 23 
Deoxycholic acid 1222 « 381 499 75 4362.74 


Lithocholic acid 791 3: 251 366 = 71 202 447 
MOSOTT UME E ER cmo e ER Cte 


"e. 


* 


a , 
Pathogenesis of postvagotomy diarrhoea 


Discussion 
The results of this study demonstrate that increased 


amounts of total bile acids are present in the feces of 


patients with postvagotomy diarrhoea and tha: the 
excretion of chenodeoxycholic acid in particular is 
significantly increased. This raises the possibility thai 
bile acids may be involved in the pathogenesis of the 
diarrhoea that follows truncal vagotomy. 


Mekhjian et al. (1970) demonstrated by means of 


perfusion studies that dihydroxy bile acids in the 
colon cause net secretion of water and electrolytes by 
the human colonic mucosa. Chenodeoxycholic acid is 
considered to be the major aetiological factor m 
cholereic diarrhoea occurring after Heal resection 
(Hofmann and Poley, 1972). Bile acids also increase 
colonic motility, as shown by Galapeaux et al. (1938), 
Increased amounts of bile acids reaching the colon 


could explain the diarrhoea following vagotomy if 


non-reabsorbed bile acids flood into the colon and. Dy 
the mechanism described above, produce an urgent 
watery diarrhoea. 

Fecal bile acids have been estimated in other 
diarrhoeal states and little alteration from normal has 
been noted. Excretion is only marginally increased in 
coeliac disease and is normal in ulcerative colitis 
(Miettinen, 1968, 1971). No improvement was found 
in non-specific tropical diarrhoea when treated with 
cholestyramine. Because this binding drug was 
ineffective it has been concluded that bile acids played 
no part in the aetiology of this diarrhoea (McCloy and 
Hofmann, 1971). Cholestyramine is effective ip 
controlling the diarrhoea which follows ileal resection 
(Rowe, 1968; Hofmann and Poley, 1969) and in some 
patients with postvagotomy diarrhoea (Ayulo, 19721. 

Many theories have been considered regarding the 
aetiology of the diarrhoea which follows trunca: 
vagotomy. Rapid gastric emptying (gastric in- 
continence’) has been demonstrated in patients with 
postvagotomy diarrhoea (McKelvey, 1970; Colmer 
et al, 1973). This may predispose to intestinal hurry 
with failure of absorption of fluid in the small bowel. 
Only one of our patients demonstrated rapid gastric 
emptying radiologically and all had norma) D-xylose 
urinary excretion. tests, which suggests sufficient 
contact time with the small intestinal mucosa. 
Alteration in bile acid production by the liver and 
reduced levels in the duodenum have been demon- 
strated after vagotomy. A reduction in bile fow from 
the liver following vagotomy has been demonstrated 
(Baldwin et al, 1966), and bile acid levels in the 
duodenum have been shown to be lower and their 
peak level reached later in response to a meal (Fields 
and Duthie, 1965). It has been considered that these 
effects lead to a failure of fat digestion and absorp- 
tion and consequently diarrhoea. Steatorrhoea and 
diarrhoea after vagotomy do not correlate (Williams 
and Irvine, 1966), as was the case with our 7 patients, 
There is no evidence of any long-term alteration to 
small intestinal bacteriology after vagotomy and 
drainage procedures, and in 3 of our patienis wiih 
postvagotomy diarrhoea, culture of small intestinal 
contents after collection by intubation showed ne 
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abnormal bacteriological growth. We have no 
information from this study as to the relative pro- 
portions of conjugated and deconjugated bile acids in 
the feces of our patients, as the method utilized 
(Everard and Janssen, 1968) measures total bile acid 
excretion after conversion to free bile acids. Pancreatic 
insufficiency was formerly considered to exist after 
vagotomy, but most workers now accept it to be 
normal and not to play any significant part in post- 
vagotomy diarrhoea (Ballinger, 1966). 

What are the reasons for increase in bile acid 
excretion in postvagotomy diarrhoea? Vagotomy has 
little effect on inherent small intestinal motility (Ross 
et aL, 1963; Ballinger, 1966), but a local effect of 
vagotomy on the ileocaecal valve could result in loss 
of the damming effect in the terminal ileum with 
consequent rush of contents through it. This could 
result in bile acid malabsorption and consequent 
diarrhoea. Reduction in the resistance of the ileo- 
caecal valve to water pressure has been demonstrated 
in dogs after bilateral truncal and posterior truncal 
vagotomy, but no change was found after posterior 
selective vagotomy (Coutsieds et al, 1972) No 
similar information is available in man. 

Bile acid catharsis after truncal vagotomy is possibly 
related to the extragastric effect of total nerve section 
in the ileocaecal sphincter, leading to reduction in bile 
acid reabsorption. In recent follow-up studies highly 
selective vagotomy without drainage produced a 
significant reduction in the incidence of diarrhoea, 
Suggesting that preservation of extragastric vagal 
fibres is important in the prevention of diarrhoea 
(Johnston et al., 1972). 
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Reconstruction of the pylorus for postvagotomy 


diarrhoea and dumping 


P. M. CHRISTIANSEN, O. HART HANSEN AND T. PEDERSEN* 


SUMMARY 

Five patients with incapacitating diarrhoea or severe 
dumping after vagotomy with  pyloroplasty were 
treated by reconstruction of the pylorus. The operation 
was easily performed, and the postoperative course was 
uneventful in all the cases. All the patients had a 
significant improvement. The results suggest that 
pyloric reconstruction can be of benefit in patients who 
need revision operation for postvagotomy diarrhoea or 
dumping. 


IN the past 15 years vagotomy and pyloroplasty have 
been widely used as treatment for duodenal and 
prepyloric ulcers (Hopkinson, 1966; Goligher, 1970). 
This operation did not eliminate the dumping problem, 
but added a new one, the so-called 'postvagotomy 
diarrhoea’. These sequelae are usually mild, but a few 
patients are incapacitated by diarrhoea or severe 
dumping, which does not respond to dietetic measures 
or pharmacological therapy. In such cases revision 
surgery has been attempted. Some cases have been 
reported in which short loops of jejunum have been 
reversed with good effect on postvagotomy diarrhoea 
(Johnston, 1970). It is, however, a major procedure 
associated with a number of complications. We 
therefore thought that simpler procedures should be 
applied where possible. 

Dumping seems to be associated with the loss of 
pyloric function, while the diarrhoea is usually 
attributed to the vagotomy. However, there is a 
growing belief that the pyloroplasty used with 
vagotomy may be an important factor in the patho- 
genesis of diarrhoea after this operation (Kay, 1966; 
Douglas and Duthie, 1972). While the necessity of 
adding a drainage procedure to vagotomy has been 
pointed out by Clarke and Alexander-Williams (1973), 
Liadholmer (1966) reported gastric stasis in only 20 per 
cent of 172 ulcer patients treated by vagotomy alone. 
Thus, reconstruction of the pylorus might be of benefit 
to patients with severe diarrhoea or dumping after 
vagotomy and pyloroplasty. 


Patients and methods 
Five patients with severe postvagotomy diarrhoea or 
dumping were operated on. In 4 cases pyloric re- 
construction was performed, while I patient was 
treated by closure of his gastroduodenostomy. The 
case histories are summarized in Table I. 
After vagotomy the patients had been examined 
every 3 months in the outpatients’ department. Diets 
* and different pharmacological measures had been tried 
without effect. Prior to the revision operation all the 
patients were hospitalized for scrutiny of their 
+ 
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symptoms, control of food intake, especially abuses oF 
coffee, alcohol and salicylates, counting and inspection 
of stools and malabsorption tests. Revision surgery 
was taken to be indicated if (1) the symptoms continued 
during hospitalization, (2) malabsorption tests were 
normal and (3) radiological examination by means of a 
nutritional contrast medium (Madsen and Pedersen, 
1968) revealed an abnormally fast gastric emptying 
rate and small intestinal transit. 


Technique of operation 

The pyloric area was freed from adhesions anc the 
pyloroplasty was localized and opened along the 
suture line. The ends of the pyloric muscle were easily 
identified and the incision closed longitudinally wiih 
interrupted 5/0 monofilament nylon sutures in one 
layer, leaving a stoma large enough to admit a 
fingertip. The pylorotomy was covered by a wisp of 
omentum. The patient with a gastroduodenastomy 
had this broken down and closed anatomically. A 
pyloric stenosis was corrected by a very small (Iecr) 
pyloroplasty. 


Results 

The postoperative course was uneventful in 4 patients, 
In 1 case there was evidence of gastric stasis with 
occasional food vomiting for 5-6 weeks. Thereafter 
these symptoms disappeared. 

Follow-up examination was performed from 3 to 
24 months after the operation, The results are given in 
Table I. 

All the patients improved. Three patients were 
completely free from symptoms and in the remaining 
2 cases the symptoms were less severe. Studies of 
gastric emptying by means of a nutritional contrast 
medium provided no evidence of permanent gastric 
stasis. The gastric emptying rate and small intestinal 
transit time, which had been abnormallv fast in ail the 
rather slow gastric emptying was found but there were 
no symptoms which could be related to this finding. 


Discussion 

Patients with postvagotomy sequelae can be difficult 
to evaluate, Diarrhoea and dumping are oft 
transient complications (Kay, 1966; Johnston, 197 
and revision operation should not be performed uniess 
the patient has been followed up for 1-2 years and 
thoroughly examined during hospitalization. Only a 
few patients have such severe complaints that they 


pep ener rar a rr e a a er rre en en 





+ Department A (Surgical Gastroenterology). Bispebjerg 
Hospital, DK-2400 Copenhagen, Denmark. 


519 


a4 


P. M. Christiansen et al. 









fà m + 
ean | - : ; -: Š 
Le | | need further surgical intervention. The 5 tases 
KM ci "m e" zt reported here occurred during a period of 2 vears ina 
LZ gy] ri t^i | i . 
e department performing 150-200 vagotomies a year. 

i Four ofthe patients had had a Weinberg p¥loroplasty 
ae and the pyloric reconstruction was easily performed. 
as on ES - e c The results are very encouraging, and we would 
TA x) Red eo w^ : a R : 
^ suggest that patients with crippling postvagotom 

NS i ons R TE T : 

| i diarrhoea or dumping who fulfil the above-mentioned 

Gye | criteria. for revision operation are treated by re- 

Ve = be " i T construction of the pylorus before major procedutes 

alaz? i ý i: m are considered. 

a) See 

2 

"I References 
PE | | i CLARKE R. J. and ALEXANDER-WILLIAMS J. (1973) The 
wom] e. , ed bc o y» : ; : 
$97 V, = A V | effect of preserving antral innervation and of a 
Ta pyloroplasty on gastric emptying after vagotomy 

| | in man. Gut 14, 300-307. 

oj). elt. is ES = DOUGLAS M. and DUTHIE H. L. (1972) Pyloroplasty alone 

q t€ mcm e e oy ec yd , ^ M + 

ES 2 ZI5 E z E oi in the management of patients with a negative 

i ie L a nes , P s 

z459 E 3 E en exploration for duodenal ulcer. Br. J. Surg. 59, 

c 7 iN i | 783-787. 

be , ~ " " 

m | | GOLIGHER J. C. (1970) The comparative results of 

Ele ls = E = = | different operations in the elective treatment of 

poc A5 ie ie Fe | duodenal ulcer. Br. J. Surg. 57, 780-783. 

Cu N V V 3 HOPKINSON B. R. (1966) A comparison of the results of 
vagotomy and pyloroplasty with vagotomy and 
gastro-enterostomy for chronic duodenal ulcer. 

ET d do Uu > e Br. J. Surg. 53, 1046-1048. 

w 0 Rd uy Ui San: jn ` , T . 
cB: 1s E zi = JOHNSTON L D. A. (1970) The management of side- 
umm a. E 

wei as S © - = x VY iln P 

a) BLE [7 > E zB effects of surgery for peptic ulceration. Br. J. 

E 2 = pe er 6 d Surg. 57, 787-790. 

e al pe Es p un . Lr. . els 

= 5 KAY A. w. (1966) Review of the present position of 

E 3 = z vagotomy. In: THOMSON T. J. and GILLESPIE I. E. 

las $ ee ieee a cb (ed.) Postgraduate Gastroenterology. London, 

E o os 8-7 | 3 = '& Bailliéere, Tindall & Cassell, pp. 213-222, 
0 > Ee Eze me o & OAM aV meas 1 
mw Eu p 2 tz BS LINDHOLMER B. (1966) Langtidsresultat av vagotomi. 
Se aw a > = > 5 an : a 7 n. l T 
A ^ $ b In: HALLBERG L. (ed.) Ulcussjukdomen. Göteborg, 
"E- Hassle, pp. 174-181. 
ans MADSEN P. and PEDERSEN G. (1968) Post-vagotomy 
a Se diarrhoea examined by means of a nutritional 
e Pod * ia ving 4 
= S 7 c1 oc a T contrast medium. Scand. J. Gastroenterol. 3, 
Se a P. 545-5532. 
[^ e ME 
DOS nes 
= t£ 
wv 
= 
= ms DS mS > $ -— 
^ oss] Eel Bal Es) FS) £36] . 
= E5|zzciumaztceiuczes290|e282z|2 : 
F FRISSSiEB SSIS OS 2565/2565 9/5 
a € SERA s Pa eg Mss =i 5 was e 
inet I = os M 7 Uu 0 » M o A mug ui. 
v g2-c]jg2t€i22n592a|l92uwo2|g 
aa = j -— A a c 
x | S 
ui E 5 5 - 5 ` 
miai Pa) = z 3 3 5 e 
z c e 5 x = 
N CSI 5 a E 5 5 
» e = JH = 5 he 
x = Ea = ^ a ks 
< | E rd m z 
— i c 
2 a = = 
2. Bl = =. TN $ 
Z E 
wu ios 
2 ze we de de je E 3 
Ee di Z 
E T . © 
rmm * * . 
* 


everybody benefits from 
Dexon sutures 


DG Cyanamid of Great Britain Limited, 
‘ Fareham Road, Gosport, Hants., PO13 OAS *Trademark. 





Aminoplex 5 


Medical literature 
available from 
Geistlich Sons Ltd., 
Newton Bank, 
Long Lane, 

Chester CH2 302. 

Telephone 

Chester 47534-7 





1 litre three times per day 
provides 15g. of utilisable 
nitrogen and 3000K calories; 
the nutrient content being 
derived from synthetic 
L-Form amino acids, 
sorbitol and alcohol. 


Geistlich 
Chester 


In co-operation with Salvia-Merk 
G.m.b.H., Homburg/Saar,W. Germany. 


































































































oO 


aminop 


lex 5 


= 


moe 


mg pe j 





v 
. 


- A. 


— 





L1 
Br. J. Surg. Vol. 61 (1974) 521-823 


The distribution of gastritis in carcinoma 


of the stomach 
D. J. pu PLESSIS* 


SUMMARY 

Twenty-one stomachs resected for carcinoma were 
studied histologically using the * Swiss-roll' technique. 
Chronic gastritis with epithelial hyperplasia was present 
in all, 

There were two types of distribution of the gastritis. 
In 17 instances it extended continuously from the 
pylorus proximally up to or beyond the carcinoma. 
This type of gastritis could be due to reflux of duodenal 
contents into the stomach, In 4 stomachs the gastritts 
occurred only in the vicinity of the tumour but did not 
extend from the pylorus and could therefore not be the 
result of duodenal reflux. 


It is postulated that there may be two kinds of 


carcinoma. One type is associated with the epithelial 
hyperplasia of chronic gastritis, possibly resulting 
from duodenal reflux into the stomach. The other ts also 
associated with chronic gastritis but the distribution 
does not suggest duodenal reflux. 


Previous workers have reported a relationship 
between chronic gastritis and gastric carcinoma 
(Magnus, 1937; Imai et al, 1971), and follow-up of 
patients with chronic gastritis has revealed an increased 
incidence of carcinoma (Siurala et al., 1966; Strickland 
et al., 1970). Carcinoma was not encountered after a 
5-year follow-up (Fairley et al., 1955), but there was an 
incidence of 10 per cent after 15 years (Walker et al., 
1971), and this complication is particularly seen if the 
mucous membrane manifests cellular hyperplasia 
(Chusid et al., 1964) or intestinal metaplasia (Morson, 
19553, b). 

Further study of this gastritis may thus lead to a 
better understanding of the pathogenesis of gastric 
carcinoma, and for this reason the distribution of 
chronic gastritis in stomachs resected for carcinoma 
wis investigated by using the 'Swiss-rol technique 
(Magnus, 1937). 


Materials and methods 
Twenty-one stomachs resected for carcinoma were 
examined histologically. After resection the stomach 
was opened along the greater curvature and pinned 
out on a board. The specimen was fixed in the usual 
manner, after which longitudinal strips of mucous 
membrane were cut, rolled up and cut across (Magnus, 
1937). The resultant '"Swiss-roll was stained with 
haematoxylin and eosin, and the histological findings 
were mapped out on a diagram made of the original 
specimen. 

During this investigation there were, in addition. 
7 sfomachs resected for lymphomas and | stomach 
resected for ‘carcinoma in a person suffering from 


pernicious anaemia. These were examined in the same 
manner. 


Results 

In the 21 stomachs resected for carcinoma, chronic 
gastritis was found in relation to the tumour in every 
case. This was mostly chronic atrophic gastritis, but 
close to the tumour there was a zone of hyperplasia. 
either of the foveolar epithelium or of the glandular 
layer of the mucous membrane. This zone was often 
very narrow, measuring only 0-5 cm in some cases, 

The distribution of the chronic gastritis varied and 
two types could be clearly recognized. 

In one type, encountered in 17 stomachs, the chronic 
gastritis extended from the pylorus proximally to or 
beyond the carcinoma and in some cases involved the 
whole of the resected stomach (Fig. 1). In these cases 
intestinal metaplasia was present in every instance 
(Fig. 2), and the carcinoma was in the distal part of 
the stomach in 14 (82 per cent). 

In the second type the chronic gastritis in the 
vicinity of the carcinoma did not extend continuously 
from the pylorus (Fig. 3). This was encountered in 4 
cases in which intestinal metaplasia was present in 2 
and the carcinoma occurred in the distal part of the 
stomach in 2. 

In the patient with pernicious anaemia the carcinoma 
was in the fundic gland area of the stomach and the 
chronic gastritis extended from the pylorus proximally 
to beyond the carcinoma. The entire pyloric gland 
area was severely affected by chronic gastritis (Fix. 4). 

The 2 stomachs resected for a lymphosarcoma 
revealed both types of distribution of chronic gastritis, 
In one, where the lymphoma was in the middie of 
the stomach, the chronic gastritis which surrounded 
the lymphoma did not extend continuously from the 
pylorus (Fig. 5). In the other case the lymphoma was 
at the pylorus and the chronic gastritis seemed to 
extend from the pylorus, but it may be that this «as 
merely due to the proximity of the lymphoma to the 
pylorus. 


Discussion 
The relationship of hyperplastic gastritis to the 
carcinoma in every instance suggests that the hyper- 
plasia is concerned in the pathogenesis of the carcinoma 
and supports the view expressed by Morson (19555). 
Hyperplasia is seen in the mucous membrane 
affected by chronic gastritis in many cases of benign 
gastric ulcer and is thought to be à reaction to 
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mmm Junction between pyloric and fundic gland area 


Fig. 1. The common type of distribution of chronic gastritis 
in a stomach resected for carcinoma. In the diagrams the 
stomach is depicted opened along the greater curvature and 
with the pylorus at the bottom and the cardiac end of the 
resected portion of the stomach at the top. 
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duodenal reflux (du Plessis, 1965). Similar appearances 
are encountered after duodenal diversion in, dogs 
(Lawson, 1964) and in baboons. 

The distribution of chronic gastritis exteñding from 
the pylorus proximally seen in the majority of the 
cases of carcinoma suggests that in these cases 
duodenal reflux could be the causative facter, and this 
is supported by the finding that intestinal metaplasia 
affected first the pyloric gland area and secondly 
the lesser curve of the fundic gland area (Morson, 
1955a). 

In the smaller group of patients the chronic 
gastritis did not extend from the pylorus, so that 
duodenal reflux could not have been associated with 
the development of gastritis, 

It thus seems as if there may be two kinds of 
carcinoma of the stomach. In one the carcinoma 
arises in hyperplastic gastritis, which could be the 
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Fig. 3. Second type of distribution of Fig. 4. Distribution of chronic Fig. 5. Distribution of chronic gastritis 
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lymphoma in this case e’ 


‘result of duodenal reflux. In the other variety the 
causafion of the chronic gastritis is uncertain. 

Duodenal reflux in patients with carcinoma of the 
stomach cbuld be studied by the estimation of bile in 
the fasting gastric aspirate, but so far this has been 
done in only two instances, in one of which there was 
a gross extess of bile acid conjugates. 

The differing incidence of intestinal metaplasia in 
the two groups of cases may be a reflection of the 
different causation of the chronic gastritis which was 
present in all cases. 

The finding of chronic gastritis affecting the whole 
pyloric gland area of the stomach of the patient with 
pernicious anaemia is of considerable interest because 
in pernicious anaemia the pyloric gland area is normal 
(Magnus and Ungley, 1938). This suggests that, in this 
instance at least, the carcinoma arose not in the 
atrophic fundic mucous membrane of pernicious 
anaemia but in the hyperplastic mucous membrane of 
the chronic gastritis. This is in conformity with the 
finding that in cases of pernicious anaemia with 
carcinoma there is intestinal metaplasia and hyper- 
plasia surrounding the carcinoma (Schell et al., 1954), 
and coincides with the conclusion by Ungar et al. 
(1971) that ‘it is the gastric lesion itself independent of 
accompanying auto-immune reactions which underlies 
the predisposition to gastric carcinoma in both 
pernicious anaemia and chronic atrophic gastritis’. 

It seems that duodenal reflux is not involved in the 
pathogenesis of gastric lymphomas because the 
chronic gastritis was not continuous from the pylorus 
4o the tumour in the one case where the tumour was 
far enough from the pylorus for this to be evaluated. 

It has been previously suggested that there may be 
two types of carcinoma (Lauren, 1965). One type was 
said to be associated in 91 per cent of cases with 
intestinal metaplasia which affected large areas of the 
stomach, and in the other group intestinal metaplasia 
was seen in small areas in 55 per cent of cases. The 
former is said to occur in elderly people in high risk 
areas and the latter in young people in low risk areas 
(Munoz et al., 1968). 

The existence of two types of carcinoma of the 
stomach with a different pathogenesis could explain 
the varying incidence and the differing prognosis of 
gastric carcinoma in different communities. 

The association between chronic gastritis and 
carcinoma of the stomach is well recognized but it 
could be argued that the gastritis results from the 
carcinoma. However, the fact that the gastritis is not 
always confined to the region of the carcinoma makes 
this unlikely, at least in these cases. The finding 
reported here that in the majority of cases the gastritis 
extends from the pylorus proximally up to or beyond 
the carcinoma suggests that the gastritis could be due 
to duodenal reflux and that this may be a factor in the 
development of a gastric carcinoma in many instances. 


È 
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Transthoracic extended total gastrectomy for malignant 


obstruction of the cardio-oesophageal junction 


R. ABBEY SMITH* 


SUMMARY 

Results in a small series of extended total gastrectomies 
support what was said of the operation over 20 years 
ago—that reservations about its use in adenocarcinoma 
of the cardio-oesophageal junction should be abandoned. 


A stupy of the details of a small series of extended 
total gastrectomies with Roux-en-Y loop anastomosis 
of the jejunum for carcinoma of the cardia is 
presented. We wish to restate the case already made 
by many authors for using this method rather than the 
alternative operation of upper partial gastrectomy 
using the stomach to restore continuity, We have no 
experience of other surgical curative procedures used 
in the treatment of malignant obstruction at the 
cardia. 

Allison (Allison and Borrie, 1949; Allison, 1963) 
has consistently advocated an extended total gastrec- 
tomy for gastric carcinoma occurring at the anatomical 
cardia. We support this view for the treatment of all 
patients with. malignant. obstruction at the cardia, 
provided that a satisfactory Roux loop can be 
fashioned. 

Biased in favour of extended total gastrectomy we 
have referred to the literature on total gastrectomy 
and were therefore likely to find endorsement of the 
policy of using this operation rather than an alterna- 
tive procedure. It is difficult to make a worth-while 
comparison of personal results of extended total 
gastrectomy and upper partial gastrectomy because 
of the inevitable case selection. It is equally difficult 
to explain the improved results from surgery for 
carcinoma of the cardia during the past 20 years, 
even when ample allowance is made for increased 
experience; this point has also been discussed by Collis 
(1971) and McKeown (1972). 

Before 1960 various operations for carcinoma of the 
cardia were used in this cardiothoracic unit. Since 
that date a policy of using extended total gastrectomy 


whenever possible for patients under the age of 


70 with malignant obstruction at the cardia has 
been followed. Extended total gastrectomy has not 
been used when detectable liver metastases or 
multiple peritoneal seedling tumours with ascites 
were present. 

The ease with which a Roux loop of jejunum can 
be fashioned is crucial in the decision as to which 
operation is used, provided that total macroscopic 
removal of the tumour can be achieved. Judged by our 
results the operative mortality of extended total 
gastrectomy is governed by the vascularity of the Roux 
loop; if the loop has to be brought up higher than a 
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point midway between the crus of the diaphragm 
and the inferior pulmonary vein, extended total 
gastrectomy is abandoned in favour of upper partial 
gastrectomy. The loop should be free of tension: 
visible and palpable pulsation must be present in the 
vessels in the free mesenteric margin of the loop. 
Whether this can be achieved is a matter of surgical 
experience rather than technique; Allison and da Silva 
(1953) have shown, however, that a loop may be 
brought higher than the level described here. The 
technical problems in fashioning the loop are greater 
the higher the level the loop is expected to reach. 
Given circumstances in which a reliable Roux loop 
can be fashioned, extended total gastrectomy should 
always be used for adenocarcinomas of the cardia. 
The reasons for removing the whole stomach are less 
compelling if the tumour at the cardia is squamous- 
celled. 





" 


Fig. 1. Barium swallow film of a patient aged 68 years in 
whom extended total gastrectomy was abandoned because 
of a Roux loop problem. The patient died from a recurrence 
in the stomach 4! years after upper partial gastrectomy 


* Cardio-thoracic Unit, Walsgrave Hospital, Coventry. 
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Patients 

Fifty-two patients have been operated on trans- 
thoracically with the intention of performing ex- 
tended total gastrectomy. In 5 cases the operation was 
abandoned because of the extent of the tumour (2 with 
liver metastases, 2 with gross fixity to the pancreas and 
| with bloody ascites and peritoneal seedlings). In 
4 patients the alternative of upper partial gastrectomy 
(Fig. 1) was used because at operation it was judged 
unlikely that a Roux loop would be safe, and in 2 
cases following total gastrectomy a continuous 
jejunal loop was used. 

Forty-one patients had extended total gastrectomy 
performed; 35 were male and the average age was 
59 years. Of these patients, 4 presented with severe 
haematemesis and were given 6, 18, 5 and 6 pints of 
blood preoperatively; all survived operation. Three 
patients had been considered inoperable at laparotomy 
in-other hospitals and were reoperated upon 2. 6 and 
18 weeks later and they all survived. Three patients 
had had prévious operations: two retrocolic partial 
Polya gastrectomies for peptic ulcer 4 and 10 years 
previously, and one a Heller operation for achalasia 
10 years previously; these patients survived extended 
total gastrectomy. Two patients had diabetes and one 
thyrotoxicosis at the time of extended total gastrec- 
tomy, and all survived. 


Nature of the obstruction 

Of the 41 patients, 37 had adenocarcinoma and 4 
squamous cell tumours. An abdominal mass was 
palpable in 3. A barium swallow examination was 
abnormal in each patient. A positive biopsy 
was obtained at oesophagoscopy in 40; bronchoscopy 
was non-céntjibutory in all cases. 

. 
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Fig. 2. Barium swallow films of a male aged 38 years thou, 
to have hiatus hernia with peptic stricture. Oesophagosci 
biopsy was positive for adenocarcinoma at the level of 
oesophageal narrowing. Diffuse limits plastica was four 
at operation from the carcinoma which appeared to origin 
close to the pylorus. Extended total gastrectom: 
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Postoperative h 


The patient treat 


performed. a, h. Preoperative films. í 
showing the end-to-side anastomosis 
than | vear after operation 
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At operation the tumour was visible and palpable 
above and below the crus of the diaphragm in every 
patient. The size varied from a small walnut to 
extensive tumours adherent to the liver, spleen or 
pancreas. The splenic capsule was adherent in 3 
patients and the left lobe of the liver, requiring partial 
hepatectomy, in 2. Both of the latter patients are alive 
and well more than 3 years postoperatively. Histo- 
logically proved involved lymph nodes were present in 
21 patients. One patient had a pre-existing para- 
oesophageal hernia. No patient was seen with a 
detectable gastric lining to the lower oesophagus. The 
tumour in every patient except one (Fig. 2) appeared 
to originate at the cardio-oesophageal junction. 


Operation 

Whenever possible a preoperative regimen of 3 pints of 
milk daily (not through an indwelling gastric tube), 
vitamin C, graduated physical exercise and intensive 
physiotherapy is followed for periods of up to 3 weeks. 
The objective is to operate on a patient who is active, 
swallowing normally and not confined to bed in the 
preoperative period. 

Through a left thoraco-abdominal incision with 
division of the costal margin the lower 3cm of 
oesophagus, a cuff of diaphragmatic crus surrounding 
the tumour, the whole of the stomach, the spleen and 
omentum are routinely removed. The tail of the 
pancreas is occasionally resected but the body of the 
pancreas or a portion of colon never. The operation 
follows the description by Allison and Borrie (1949) 
except that the left sixth rib is resected, a single layer of 
linen thread is used for the oesophagojejunal anasto- 
mosis, no clamps are used throughout except for a 
Payr'scrushingclamponthe pylorus, which is oversewn 
with a running catgut suture, and the stump is buried 
with interrupted thread sutures, 


After fashioning the Roux loop (recommended by: 
Allison and Borrie as an early step) the oesophagus is 
divided, the cuff of the diaphragm excised and the 
stomach, including the spleen and onientum, is 
mobilized to the pylorus. Up to this stage it is possible 
to complete the operation as an upper partial gastrec- 
tomy if the already-fashioned Roux loop appears 
unsatisfactory, which happened on one occasion. In 
the last 37 patients of the series the anastomosis has 
been made between the end of the oesophagus and the 
antimesenteric side of jejunum some 4 cm from its 
blind inverted end, as favoured by Tanner (1969). An 
intrapleural drain is inserted and the divided costal 
margin immobilized by two heavy catgut sutures with 
the knots tied on the pleural surface. Closure is 
routine. 

The oesophagus is not packed at the start of 
operation. No intrabronchial blocker is used but the 
lung is frequently inflated during the course of the 
operation. Retraction of the heart is avoided but if 
necessary it is gently held aside by an assistant's hand. 
Marked fall in blood pressure may occur with too 
prolonged retraction and was the direct cause of 
death (on the operating table) in one patient. No 
central venous pressure line or indwelling oesophageal 
tube is used. At the end of the operation the pharynx 
is sucked out to remove blood which may have passed 
up the oesophagus, the intratracheal tube removed as 
spontaneous breathing returns and the patient is 
routinely bronchoscoped to remove secretions. A 
chest X-ray is taken with the patient sitting up. In 
only one patient (patient 3, Table 1) was it necessary tq, 
use any form of assisted respiration at the conclusion 
of the operation or subsequently in this series. The aim 
has been to allow the patient to return to a physio- 
logical state as soon as possible, which can be promoted 
by maintaining the blood pressure and pulse rate to as 


Table I: DETAILS OF THE 6 POSTOPERATIVE DEATHS AFTER EXTENDED TOTAL GASTRECTOMY 


Type of 
Age oesophagojejunal 
Patient (yr) Sex anastomosis Cell type 


I, WH 66 M End to end Adenocarcinoma 


2. W.L. 56 M End to end Squamous cell 


3. I. B. 61 F End to side Adenocarcinoma 


á. C. D. 68 M End to side Adenocarcinoma 


End to side Adenocarcinoma 


End to side Adenocarcinoma 
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involved 


Time since 
Operation 
nodes (d) 


No Hi 


Cause of death Necropsy 


Roux loop avascularity. Yes 
Leak at oesophago- 
jejunal junction 

Roux loop avascularity. NO. 
Leak at oesophago- 
jejunal junction 

Uncertain. Assisted 
ventilation before 
death. Small 
pulmonary embolus. 
Jaundiced at death 

Roux loop avascularity 
(had resection of 
35 cm loop before 
anastomosis). Leak at 
oesophagojejunal 
junction 

Leak at oesophago- 
jejunal junction 

On operating Coronary artery 
table occlusion by retractor. 

Irreversible ventricu- 


No 3 


No Yes 


aed 


No li 
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close to preoperative levels as possible throughout the 
operation. An unsatisfactory respiratory exchange and 
prolonged retraction of the heart are amongst the 
greatest hazards of this operation because they are not 
easily and immediately recognizable if the surgeon and 
anaesthetist are unaware of the danger. 

. Immediately on return to the ward the patient is 
treated by the physiotherapist. A policy of heavy 
sedation to make coughing easier is not followed. 
Preoperative explanation and postoperative re- 
assurance that chest pain is to be expected appear to 
have allowed many patients to pass the first few days 
without narcotics. With a normal early convalescence 
the patient takes | oz of sugar and water every half 
hour at the end of 48 hours after the operation. Daily 
chest films are taken and early ambulation (by the 
third day) is encouraged. The first injection of vitamin 
B,» (Cytamen) is given on the patient's discharge from 
hospital and repeated monthly for the remainder of 
his life. Supervision that the patient takes this drug is 
essential. 


Results 

Six of the 41 patients died in hospital (14:6 per cent 

operative mortality). The details are shown in Table I. 
One patient died from probable postoperative 

pulmonary complications. Two patients required 


Table H: SURVIVAL AFTER EXTENDED TOTAL 


GASTRECTOMY* 
Alive Dead 
Survival less than: 
- 2 yr 4 13 
2-5 yr 3 7 
Over 5 yr 7 | 


* The 6 postoperative deaths have been excluded. 


* 
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transurethral resection of the prostate because of 
intractable urinary retention during the first 2.weeks of 
convalescence. Both survived and left hospital in good 
health. The survival figures are shown in Table H. 

All but 2 of the 13 patients who died within 2 years 
of operation died from extension of the disease, but 
only 3 had recurrence of dysphagia. Dysphagia was 
the first symptom of recurrence in these 3 patients, 
Each had a biopsy positive for adenocarcinoma at the 
suture line; they died 8, 10 and 16 months after 
operation. None of the remaining patients, alive or 
dead, developed significant dysphagia. A positive 
biopsy at oesophagoscopy was not sought unless the 
patient developed dysphagia. 

All but 1 of the 7 deaths between 2 and 5 years 
after operation had confirmed metastases from the 
carcinoma. One patient with a metastasis to the left 
kidney died 36 months postoperatively, and one with 
a secondary in the descending colon died 40 months 
postoperatively, while the remainder had metastases 
in the liver with ascites and died 24, 26, 38 and 48 
months postoperatively. The other patient died from 
an uncertain cause at 28 months. The details of those 
surviving more than 5 years are shown in Table Jf. 
Three had lymph node involvement, while patient 6 
had widespread fixity to the liver, a large tumour 
but no node involvement. The barium studies of 2 
patients (patients 5 and 8, Table IT) are shown in 
Figs. 3 and 4. 


Discussion 

A search of the literature for a guide to the surgica: 
management of malignant obstruction of the cardia is 
unrewarding. Many differing views are expressed on 
what seems to be the same problem. 









Table HI: DETAILS OF THE PATIENTS SURVIVING MORE THAN 5 YEARS 
AFTER EXTENDED TOTAL GASTRECTOMY 
Time 
Age at since Tvpe of 
operation operation oesophagojejunal Cell type Glands ee at 
L M. M. 56 F 7 End to side Adenocarcinoma Yes Positive at Haüsewife:: in 
(to muscle) 37 om normal health 

2. C, G. 60 F 9 End to side Squamous cell No Positive at Housewife; n 

. (to muscle) 38 em normal health 
3. W. F. 57 F B End to end Squamous cell No Positive at Diabetes pre- 

. (to muscle) i6 cm operatively, 
otherwise 
normal health 

4. R.S 56 M 5 End to side Adenocarcinoma No Positive at Working and 
{to serous coat) 39 em symptom-free 
SER 57 M 12 End to end Adenocarcinoma Yes Positive at Workiag and 
(to serous coat) 42 cm svmptom-free 
6. G. T. 62 M 7 End to side Adenocarcinoma No Negative Dead; neuro- 
logical cause. 
No recurrence 
of tumour 
7. B. W. 47 M 9 End to side Adenocarcinoma Yes Positive at Working and 
(to serous coat) 39 cm symptom-ires 
8. M. H. 58 F 9 End to side Adenocarcinoma Not Positive at eb ani 4 
(to serous coat) stated 39 em symptom-free 


—À9 





All the patients except patient 6 lost more than one-sixth of their body weight before operation. All have er their 


pregperative weight loss. 


The length of the Roux-en-Y loop from the cesophagojejunal anastomosis to the reimplantation of the jejunum was about 


25cm in each ‘patient. 


.* 
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Fig. 3. a, Preoperative barium swallow film of patient 5 (Table I). b, Early postoperative film (end-to-end anastomosis). 


c, Latest film (12 years after extended total gastrectomy). 


It is on the surgeon's own short and long term 
results that a decision must be based, provided that he 
has sufficient experience of both extended total 
gastrectomy and upper partial gastrectomy. The 
present patients were seen over the past |2 years, 
during which time about the same number of partial 
gastrectomy operations have been performed. It is 
a small series. With increasing familiarity with 
the thoracic approach more surgeons are treating 
carcinoma of the cardia and experience is being 
diluted. It seems certain that in Britain the com- 


paratively large number of patients under the care of 


one surgeon reported between 1950 and 1965 will 
never be repeated. 

Squamous cell carcinoma situated at the cardia and 
involving the stomach will not be discussed, although 
extended total gastrectomy is a permissible operation 
for this condition if the stomach is involved. It is the 
adenocarcinoma which will be considered. Whatever 
the treatment, this type of carcinoma has a worse 
prognosis than à squamous cell one in a similar 
anatomical position (Ellis, 1964; Collis, 1971), and 
adenocarcinoma of the cardia has a worse prognosis 
than in other sites in the stomach (Hawley et al., 
1970). 

Adenocarcinoma occurs in a younger age group 
than does the squamous cell tumour. It is an interesting 


observation that the younger the patient at the time of 


operation the less is the likelihood of extension of the 
carcinoma and therefore the better the outlook 
regardless of the type of operation. In larger series 
this has been noted by Collis (1966) and Efskind et al. 
1965). If extended total gastrectomy is confined to the 
younger age group, as in our series, a better result is to 
be expected. 
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The environment in which the patient is treated 
may be important. The patients described here were 
treated in a thoracic surgical unit. There was | 
probable pulmonary death but 4 from oesophago- 


jejunal anastomotic leakage. Of McKeown's (1972) 


57 Roux loop anastomoses, only | died from the 
latter cause but 4 from pulmonary causes. It should be 
made clear, however, that his patients were consider- 
ably older than tn this series. . 
Furthermore, it is sometimes not clear whether 
those who do not favour extended total gastrectomy 
confine this procedure only to the most advanced 
lesions where the tumour at the cardia extends to the 
body of the stomach and elsewhere. Provided that the 
Roux loop can be made viable it is the smallest 
tumour that we think should be most radically treated. 
Between 1958 and 1963 Gilbertson (1969) reported 
2| total gastrectomies with 7 postoperative deaths 
(33-3 per cent), and Thomson et al. (1971) stated that 
long term survival with proximal stomach carcinoma 
is almost negligible. Both these studies condemned 
extended total gastrectomy. An operative mortality of 
33:3 per cent and negligible long term survival would 
seem to arise primarily from using extended total 
gastrectomy only when another alternative is not 
available, that is, where the stomach is so extensively 
involved that upper partial gastrectomy cannot be 
employed, In these and in some other reports con- 
demning extended total gastrectomy the size and 
invasiveness of the tumour are not stated. Last resort 
total gastrectomy may be a worth-while procedure in 
relieving dysphagia but has consistently bad long term 
results. The apparently straightforward thesis that if 
part of the stomach is involved the whole of the oreah 
should be removed is obscured by tbe Number of 
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Fig. 4. a. Preoperative barium swallow film of patient 8 
(Table HT). & Early postoperative film (end-to-side 
anastomosis). c, Latest film (9 vears after extended total 
geastrectomiv }, 


reports of excellent results from upper partial gastrec- 
tomy. Ward and Collis (1971) reporting long term 
results from surgery for oesophageal cancer described 
13 long term survivors with adenocarcinoma at the 
cardia treated by upper partial gastrectomy. Three ol 
these were alive and well more than 10 years after 
operation, without. symptoms or signs of reflux 
oesophagitis or recurrence of tumour. 

It is possible, but perhaps too defeatist, to take à 
view that certain adenocarcinomas, because of their 
biological properties, may be cured by a partial 
operation and that if not curable by this method they 
wiH not be cured by total gastrectomy. 

Much information is available on the presence ol 
malignant cefls in the line of division of the oesophagus 
at the time of upper partial gastrectomy but very little 
on the presence of cells in the distal line of division 
through the stomach. If it could be established that 
patients with cellular infiltration of the distal stomach 
at the time of upper partial gastrectomy suffered more 
local recurrence than did patients having extended 
total gastrectomy with similar infiltration at the line of 
division which would have been used in a partial 


operation, the value of total gastrectomy would be (1) that nothing is achieved by remova 
established. This method of comparison in a controlled stomach and adjacent viscera that cannot be 
series has not been attempted. by upper partial gastrectomy, (2) that 


Three commonly used arguments against the use of result after a Roux loop is poor, and (3) that the | 
eXtended total gastrectomy rather than upper partial operative mortality after extended total 
gastrectomy fer adenocarcinoma at the cardia are: is excessively high for the possible bene! 

. 
- 
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These points will be discussed with reference to the 
literature, our own results and on theoretical grounds. 


|]. Recurrence 

Although upper partial gastrectomy allows removal of 
the adjacent viscera and a limited lymph node 
clearance it fails to remove the cancer-producing 
organ. Allison and Borrie (1949) stated: “The re- 
currence of carcinoma in the stomach itself has 
already led to the adoption of total gastrectomy in 
cases of operable gastric growths. McNeer et al. 
(1951) found a 50 per cent recurrence rate in the 
gastric remnant after partial gastrectomy and con- 
cluded: ‘This is convincing evidence that removal of 
the entire stomach is indicated in the treatment of 
most gastric cancers.” Pack and Ariel (1965) advocated 
extended total gastrectomy for proximal stomach 
cancers. Gutgemann (1968), reporting on 120 total 
gastrectomies, stated: "The prognosis of surgically 
treated stomach cancer depends largely upon the 
extent of resection. Radical removal must be striven 
for, since every attempt to retain the organ constitutes 
a heavy mortgage on cure. Even at operation it is not 
always possible to confidently determine the extent of 
the stomach carcinoma." They concluded that past 
reservations against radical removal should be 
abandoned. Kock et al. (1969) treated 46 patients with 
adenocarcinoma of the cardia, 29 by total gastrectomy 
and 17 by upper partial gastrectomy. They considered 
that 'From the data presented in this paper it seems 
that when treating adenocarcinoma of the cardia, in 
addition to a resection of the distal third of the 
oesophagus, a total gastrectomy is to be preferred to a 
less extensive proximal resection of the stomach.’ 

Nelson and Dunlop (1970) described 126 patients 
with carcinoma of the cardia, 87 of which were 
adenocarcinomas. Fifty-four patients underwent total 
gastrectomy, 33 of these being curative operations. 
seven of the 33 patients survived for more than 5 
years, which included ! for 17 years and 2 for 18 years. 
Their Table 7 shows that locally advanced tumour, 
node invasion and penetration to the serosal coat are 
compatible with long term survival. Three of their 
patients who underwent the operation of upper partial 
gastrectomy survived for longer than 5 years but 2 died 
with recurrent cancer at 6 and 12 years respectively. 
They stated: 'It seems, therefore, that the patient is 
always vulnerable if a portion of stomach remains and 
that total gastrectomy offers the best chance of long 
term survival with comparative operative mortality 
and comfort.' 

Inberg et al. (1972), writing of their experience of the 
management of 1963 patients with cancer of the 
stomach (13-2 per cent of whom had carcinoma of 
the cardia), concluded: ‘If the cardia or proximal part 
of corpus is involved, then subtotal gastrectomy cannot 
be sufficiently radical and total gastrectomy, despite 
the comparatively high mortality connected with this 
procedure, should be carried out.’ 

There are good reasons for supposing that the 
invasiveness beyond the macroscopic edge of the 
tumour in carcinoma of the cardia is not dissimilar to 
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stomach carcinoma situated elsewhere in the organ. 
There is abundant evidence in the literature to confirm 
this spread. The surgeon is aware of this possibility but 
at operation is unable to confirm its extent into the 
body of the stomach. This is one basis for the need for 
the removal of the whole stomach. 

Paramanandham (1967) found, in a necrepsy study, 
21 of 29 stomach carcinomas with microscopic spread 
to the duodenum, only 3 of which were detectable 
macroscopically. Schindler (1946), in a comprehenstve 
pathological study, suggested basing the prognosis on 
the gross appearance of the tumour and not on its 
microscopical grading. He examined 107 stomach 
carcinomas and found 80 per cent to be infiltrating 
and blending into the surrounding stomach tissue, 
although not all were apparently infiltrative. His type I 
and type If tumours only were non-infiltrative at 
microscopy (29 and 17:6 per cent respectively). 
Hegemann and Gall (1968), recommending total 
gastrectomy from an experience of 113 operations, 
were dissatisfied with a partial operation because of a 
50 per cent recurrence rate in the stomach remnant of 
those dying of cancer after partial resection. This 
Observation suggests the importance of frozen section 
examination of both ends of the resected specimen if 
upper partial gastrectomy is practised. Hawley et al. 
(1970) commented on the value of frozen section of the 
proximal margin of excision. They pointed out that 
many surgeons favour total gastrectomy when the 
cardia is involved but that no benefit follows total 
rather than partial gastrectomy, provided that the 
cancer can be removed with the simpler procedure, 
The difficulty is knowing when the cancer has been 
completely removed. Frozen section of the distal line 
of the section during the operation of upper partial 
gastrectomy is cumbersome, unreliable and time- 
consuming. 

If this line of section is proved to be free of infiltra- 
tion, two other ways in which carcinoma may appear 
in the gastric remnant exist. During the past 20 years 
we have seen a number of seedling carcinomas in the 
stomach, remotely situated and apparently un- 
connected anatomically with the primary, in both total 
and partial gastrectomy specimens. The other more 
important reason for removal of the whole stomach is 
the incidence of a fresh carcinoma developing in-the 
stomach remnant, on occasions many years later, and 
causing the patient's death. Remine et al. (1969) 
described 957 patients with adenocarcinoma of the 
stomach (only 27 at the cardia) who survived 10 years 
or more after surgery from a total of 4586 stomach 
cancers operated for cure at the Mayo Clinic. Of these 
957 patients surviving 10 years, 66 died after this time 
from recurrent or entirely new carcinoma in the 
stomach remnant. The late appearance of fresh 
carcinoma is therefore a real threat. The continental 
literature contains a number of references to carcinoma 
appearing in the proximal gastric stump after suc- 
cessful partial gastrectomy for a benign condition. 
There were 2 patients in the present series with this? 
complication. There seems every reason to suppose 
that after upper partial gastrectomy for ^ carcinoma 
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of the cardia recurrence in the distal stump should be 
as frequent if not more so. 

Experience suggests that an adenocarcinoma of the 
cardia infiltrates the squamous epithelium of the 
lower oesophagus less widely than does a squamous 
cell carcinoma. The line of transection of the 
oesophagus, therefore, need not be made as proximal 
in adenocarcinoma as in squamous cell carcinoma at 
the cardia. 

Our suture line recurrence rate (3 from 41 patients) 
after extended total gastrectomy is acceptably low but 
represents a technical fault. It is a lower figure than 
after upper partial gastrectomy for adenocarcinoma at 
the cardia. 

Death caused by carcinoma of the stomach after 
upper partial gastrectomy is perhaps underdiagnosed. 
When a patient is deteriorating and biopsy of the 
suture line shows no evidence of carcinoma we have 
on occasions assumed that no carcinoma exists. At 
subsequent reoperation or necropsy carcinoma has 
been found in the stomach remnant, but the suture line 
was not involved. 


2. Functional result 

The excellence of the functional result in both short 
and longer term survivors is striking. Excluding the 
patients with extension of the tumour, none has had 
significant symptoms. During the first few months 
diarrhoea and fullness after meals have occurred in a 
number of patients, but these symptoms have subsided. 
The longer the patient survives, the closer the return 
«o what the patient regards as normal. In this small 
series anaemia, malabsorption effects and the dump- 
ing syndrome have been looked for but not seen. No 
patient has been incapacitated or unable to return to 
work except by the symptoms of tumour recurrence. 

The biochemical investigations of the longest 
survivor made 12 years after operation and which are 
typical of the whole group are as follows: haemoglobin 
14-0 g/100 ml, PCV 43-4 per cent, MCHC 323 per 
cent, ESR Il; serum iron 120 pg/100 ml, iron- 
binding capacity 300 ug/100 ml, serum vitamin B,, 
1150 pg/ml, serum folate 5-8 ng/ml. Liver function 
tests were normal. Total serum protein 7:2 g/100 ml, 
albumin 4:3 g/100 ml, total globulin 2:9 g/100 ml, 
alpha | globulin 0:4 g/100 ml, alpha 2 globulin 
0-6 g/100 ml, beta globulin 10 g/100 ml, gamma 
globulin 0-9 g/100 ml. 

Continued supervision and advice and the regular 
use of parenteral vitamin B,, as recommended by 
Allison (1963) are vital. It is doubtful if the choice of 
end-to-side oesophagojejunal anastomosis in prefer- 
ence to the end-to-end method has influenced the 
functional result —the two longest survivors both had 
an end-to-end anastomosis. 

Sufficient information is available on the long term 
functional results after the Roux-en-Y loop for it to be 
used without hesitation (Avery Jones et al., 1968). 
. This would appear to be one of few established facts 
emerging from a comparison of extended total 
gastrectomy with upper partial gastrectomy. Bad 
, functional results follow the use of continuous 
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jejunal loops with or without entero-anastomosis and 
from direct oesophagoduodenostomy. ; 

For malignant obstruction at the cardia we have noi 
used a jejunal interposition operation, simply because 
the Roux-en-Y operation seems safer in this group of 
patients. Although the use of the Roux-en-Y loop may 
be criticized on the grounds that it is less safe than 
using the stomach remnant to restore continuity 
(Sanchez and Gordon, 1970), it is not generally 
condemned on the grounds of being functionally 
inadequate, although Tolley (1966) observed the need 
for modification. Reasons for retaining the stomach 
are therefore no longer valid. Conservative resection 
in an organ such as the lung may be necessary io 
preserve function; for the stomach, where an 
excellent functional substitute is available, tota! 
resection is preferred to prevent late recurrence, ^ 
consistently low operative mortality must be the aim. 


3. Operative mortality 

Gilbertson (1969), Sanchez et al. (1970) and Thomson 
et al. (1971) favour upper partial gastrectomy in part 
because of the excessive operative mortalitv from 
extended total gastrectomy. Some surgeons describe a 
lower mortality from extended total gastrectomy than 
from upper partial gastrectomy (Kock et al, 1969). 
Inberg et al. (1971) reported anastomotic leaks in 8 
out of 65 upper partial gastrectomies and in 6 out of 83 
extended total gastrectomies, McNeer et al. (1951; 
described 30 consecutive total gastrectomies with | 
death, whilst Gilbertson (1969) cited an operative 
mortality of 33:3 per cent for total gastrectomy. 
Clearly the unqualified operative mortality figures are 
almost without meaning, except for the ability to 
decrease hospital mortality rate by increased experience 
(Allison and Borrie, 1949; McNeer et al., 1951. 
Kock et al., 1969; Collis, 1971; McKeown, I 972), and 
the fact that upper partial gastrectomy for carcinoma 
at the cardia has its own significant mortality, Nelson 
and Dunlop (1970) believed that the latter was no less 
than the mortality from extended total gastrectomy, 

Our past figures and the trend of recent figures have 
been examined. There has been | postoperative death 
from extended total gastrectomy in the last 18 patients. 
Avascularity of the Roux loop leading to oesophago- 
jejunal suture line leak and death has occurred four 
times and is the principal cause of death of the series 
(Table 1), Hegemann and Gall (1 968) and Nelson and 
Dunlop (1970), amongst others. record a similar 
experience. 

We believe that a Roux loop which has been 
brought up to a level below the inferior pulmonary 
vein without excessive tension and has visible anc 
palpable pulsation in the vessels in the mesenteric 
edge in a patient under the age of 70 who has no gross 
atherosclerosis seldom gives trouble. H the loop 
remains viable the suture line should not leak. 

The decision is made before operation, if this 
radiological and oesophagoscopic findings are com- 
patible, that a resectable adenocarcinoma of the 
cardia will be treated by extended total gastrectomy. 
If the Roux-en-Y procedure appears unsafe--and this 
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is generally apparent to the experienced surgeon—the 
extended total gastrectomy is abandoned and the 
operation continues as an upper partial gastrectomy. 
This operation is available also for the large number of 
patients over the age of 70 years. Collis (1971) has 
published results of this operation. 

Continuing our present policy should lead to a post- 
operative mortality which, by eliminating the major 
cause of death, is wholly acceptable. It will allow the 
intention of removing the whole stomach to be put 
into practice in about 90 per cent of patients with 
resectable tumours operated on with this intent. We 
abandoned extended total gastrectomy in 4 of the 
52 patients in this series because of potential Roux 
loop problems. 
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Oesophageal replacement by a gastric tube: 
an experimental study of the properties 


of the gastric tube 


R, D. HENDERSON, A. BOSZKO, F. MUGASHE, M. M. SZCZEPANSKI 


AND G. MARRYATT 


SUMMARY 

The effects of gastric tube replacement have been 
studied experimentally in dogs. A gastric tube can 
replace the lower oesophagus and, if maintained 2-5 
6 cm below the diaphragm, will prevent reflux. 

The gastric tube acts as a pressure barrier which is 
important in the prevention of reflux. Myotomy of the 
tube lowers the pressure barrier and allows free reflux. 
Atropine decreases the pressure within the gastric tube 
and gastrin increases the pressure within the tube. 


Gastric tubes have been used for many years in 
oesophageal reconstructive surgery (Depage, 1903; 
Jianu, 1912). In recent times gastric tubes used for 
reconstruction have generally followed the methods of 
Heimlick and Gavriliu (Gavriliu and Georgescue, 
1951: Heimlick, 1959; Anderson and Randolph, 
1973) (Fig. 1). Short gastric tubes have also been used 


Reversed gastric tube 


Splenic vessels 


ji Completed 
e operation 


Fig. 1. The Heimlick-Gavriliu technique to replace the 
oesophagus uses a tube of the greater curvature of the 


. stomach. This tube can be used to replace the entire 


oesophagus. When completed the tube meets the stomach 
at tffe diaphragmatic level and does not incorporate a 
subdiaphragmatic segment. 
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in the management of peptic stricture with a sho: 
oesophagus to gain oesophageal length for an adequate 
subdiaphragmatic repair (Collis, 1957). Clinica 
studies of the modified Collis gastroplasty (Pearson 
etal., 1971; Henderson and Pearson, 1973) have show! 
that it prevents reflux, but the precise mechanism ol 
this control has not been elucidated (Fig. 2). 

The present study was designed to determine hoy 
the gastric tube prevented reflux in the modified € ollis 
gastroplasty, and to use these data to design a gastri 
tube for oesophageal replacement surgery which 
would at the same time act as a barrier to gastri 
reflux. 


Materials and methods 

This study was carried out in four stages ( Zab/e /). In 
stage | the lower oesophagus was excised in 10 dog: 
and replaced by a gastric tube. Theantireflux properties 
of this tube were studied when it was in the thorax and 
also when it was partially below the diaphragm. 

In stage Il the subdiaphragmatic tube was pro 
gressively shortened to determine the minimum lengti 
of tube required to prevent reflux. 

Stage III examined the effects of myotomy of th 
subdiaphragmatic gastric tube upon its antireflus 
properties. 









Abdominal 
segment 


Angle of entry 


Fig. 2. The Collis gastroplasty uses à tube from the lesser 
curvature of the stomach to elongate the distal oesophagus 
Clinical studies of the Collis tube suggest that reflux rr 
prevented by this tube (Pearson et al.. 1971; Henderson 
and Pearson, 1973). 


* Room 139, University Wing, Toronto General Hospita 
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Table 1: UTILIZATION OF DOGS IN THE EXPERIMENT 


x Stage Il: 
Stage I: Varying lengths of 
Basic preparation diaphragmatic tube 
(10 dogs) (6 dogs) 


Group I: dogs 114, 115. 116 Group I (4 cem): dog 163 
Group Il: dogs 119, 127, 135, 159 


Group I: dogs 118, 120, 121 


Group II (3 em): dogs 164, 167 


Group IH (2:5 cm): dogs 169, 165 
Group IV (2 em): dog 168 


Stage Il: 


Myotomy 
(5 dogs) Stage IV a 
Dogs 148, 163, 164, a. Atropine study (6 dogs) 
165, 167 


Dogs 163, 164, 165, 167, 
168, 169 
b. Gastrin study (3 dogs) 
Dogs 167, 168, 169 * 


Dogs used in stage | were sacrificed at the completion of stage I. Dogs in stage II were used in stage II and stage IV 


of the experiment. A total of 18 dogs were studied. 





Basic operation 


6 cm 
t 6 cm 0 cm tube 
Group I Group Il Group Ill 
6-cm intra-abdominal tube No Intra-abdominal 
Gastric flap, No flap. gastric tube 
acute angle obtuse angle 
of entry of entry 


Fig. 3. The design of the basic operation. A tube from the 
greater curvature of the stomach is used to replace the lower 
oesophagus and gastro-oesophageal junction. In group | a 
6-cm segment of tube stomach wrapped by newly created 
gastric fundus is placed below the diaphragm. In group ll a 
6-cm tube alone is placed below the diaphragm. In group IH 
the entire gastric tube segment is intrathoracic. 


Stage IV investigated the effects of atropine and 
gastrin upon the gastric tube. 


Stage | 

Basic experimental model: Through a left thoracotomy 
with circumferential detachment of the diaphragm the 
lower 25 per cent of the oesophagus, including the 
gastro-oesophageal junction, was excised in 10 dogs 
and replaced by a tube of stomach fashioned around a 
no. 50 French bougie. This gastric tube was mobilized 
from the greater curvature of the stomach and 
vascularized by the short gastric vessels (Fig. 3). A 
vagotomy and pyloroplasty were carried out and the 
spleen was removed to facilitate full mobilization of 
the tube segment. The gastric tube was connected to 
the oesophagus by an end-to-end anastomosis. 
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To study the properties of the gastric tube under 
different circumstances the dogs were divided into 
three groups and the basic model was constructed 
differently in each group. 

Group I (dogs 114, 115, 116): The gastric tube was 
maintained 6 cm below the diaphragm and the fundus 
of stomach was wrapped around the anterior two- 
thirds of the tube to create a flap valve and to make an 
acute angle of entry of the tube to the stomach. 
Group II (dogs 119, 127, 135, 159): The gastric tube 
was maintained 6 cm below the diaphragm but the 
stomach was not wrapped around the tube so that 
there was no flap valve and the tube entered the 
stomach at an obtuse angle. 

Group II (dogs 118, 120, 121): The gastric tube was 
placed entirely within the chest and the tube joined the 
stomach at the level of the diaphragm. 

The dogs were trained to accept motility tubes and 
to allow studies while fully conscious. Ten dogs were 
studied before and after the operation. Preoperatively, 
each dog had a minimum of three oesophageal 
motility studies, using three tubes of polyethylene 
PE 240 bound together with side openings 5 cm 
apart. Constant water infusion was maintained by a 
modified 2202 Harvard pump. Statham P23 De strain 
gauges were used as sensing devices and a 1508 
Honeywell ultraviolet visicorder was used to record 
pressures. Studies of pH were made with a Beckman 
pH electrode and meter, and recorded simultaneously 
with the pressure measurements on the visicorder. 

Postoperatively, after at least 2 weeks' convalescence 
each dog had a minimum of three motility studies and 
a cine-barium swallow. Combined manometric and 
fluoroscopic examinations were done at least once per 
dog to relate pressure changes in the stomach, gastric 
tube and oesophagus to the position of radio-opaque 
motility catheters within their lumen. 


Results 

Stage I 

Preoperative manometric studies of all 10 dogs showed 
normal oesophageal motor function. 

Groups I and IH (7 dogs): The results were identical in 
these two groups. There was no radiological evidence 
of reflux with a 6-cm intra-abdominal tube segment. 


Manometrically, the tube segment presented as a zone - 


of elevated pressure of 12-18 cm water (mean l6 cm 
water) ( Fig. 4). At the point where the tube «rossed the 
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- diaphragm the intraluminal pressure fell slightly 
(the change from intra-abdominal to intrathoracic 
pressure). The mean gastric pressure was 6cm water 
and the mean oesophageal pressure was — 2 cm water. 
When pressure was applied to the abdomen after 
acidification of the stomach there was no elevation of 
the oesophageal pressure, indicating a competent 
barrier from the stomach to the oesophagus. There 
was no pH decrease in the oesophagus. 

Group III (3 dogs): With the stomach tube entirely 
within the chest these 3 dogs were studied radiologically 
and manometrically to determine the presence of 
reflux. Radiologically, free reflux was present in all the 
dogs with a supradiaphragmatic tube segment. The 
manometric pattern differed from that in groups | and 
Il: there was only one plateau of elevated tubal 
pressure because the tube was entirely intrathoracic. 
The mean tubal pressure was 23 cm water, the mean 
gastric pressure 6 cm water and the mean oesophageal 
pressure was elevated from —2 cm water in groups | 
and Il to 8 cm water in group III (Fig. 4). Abdominal 
compression raised the gastric pressure and simul- 
taneously raised the oesophageal pressure, showing 
that pressure was transmitted freely from the stomach 
to the oesophagus. Oesophageal pH fell, indicating 
that acidic gastric content was refluxing. 

The next three stages of the study were designed to 
examine the properties of the gastric tube. 


Stage Il 

Stage Il examined the length of diaphragmatic tube 
Which would be effective in preventing reflux. Six 
dogs were studied using the techniques previously 
described; all were examined pre- and postoperatively. 
Preoperative studies showed that all had normal 
oesophageal motor function. These 6 dogs were 
divided into four groups: Group I (dog 163) had a 
4-cm intra-abdominal tube segment. Group ll 
(dogs 164, 167) had a 3-cm intra-abdominal tube 
segment. Group III (dogs 165, 169) had a 2:5-cm 
intra-abdominal tube segment. Preoperative mano- 
metric studies were normal in these dogs. None of 
the dogs showed any evidence of reflux with the 
previously described radiological, manometric and pH 
studies. 

Group IV (dog 168) had a 2-cm intra-abdominal 
tube segment. Preoperative manometric studies were 
normal. Postoperative pH, manometric and radio- 
logical studies showed free reflux in this dog. 

Dogs with intra-abdominal tube segments of 2:5 
4 cm did not show evidence of reflux. The dog with a 
segment of 2 cm had free reflux both radiologically 
and manometrically. 

It is technically difficult to produce a tube segment 
of any given length because at operation the tube 
shortens owing to muscle spasm. All the tube lengths 
were checked radiologically and at autopsy. The only 
dog that showed reflux was the dog with the shortest 
length of tube (2 em). /n rhe stage I studies dogs with 
OÜ-cm tube segments all refluxed freely, so that the 
hreSent study suggests that to prevent reflux more 
than 2 cm *of intra-abdominal tube is necessary. 


Oesophageal replacement by a gastric tube 


Group Ill Group ll 


Diaphragm 





Stomach Gastric tube : Ocsopl 
a 
a 
e | 
D i 
cm H,O i : 
Group II — M 
20 Resp +ve Resp —ve i. 
PIP ! 
0 $ 
Group ill N $ 
roup aa ennai sila 
20 ——— Resp —ve bes 
0 
Fig. 4. The stomach and gastric tube. In the group H dogs 


the diaphragm is marked as the solid black curved lim 
The group Il pressure tracing shows a subdiaphragmati 
pressure barrier, with a fall in pressure at the pressure 
inversion point (PIP), as the tube passes into the chest. In 
the Group III dogs the diaphragm is marked as the broke 
curved line. The group III pressure tracing shows a totall» 
intrathoracic tube pressure which, since it is intrathoracn 
is totally respiratory negative (Resp — ve) 


Stage III 

The results of the first two studies suggested that the 
gastric tube prevented reflux by producing à pressure 
barrier. We postulated that this pressure barrier was 
produced by the action of the muscle in the wall of the 
tube; theoretically myotomy of the intra-abdominal 
tube segment would produce reflux. 

Five dogs were studied pre- and postoperative 
(dogs 148, 163, 164, 165, 167). The intra-abdomin:! 
tube length in these dogs was 6, 4, 3, 25 and 
respectively. Following the basic operation nonc ol 
these dogs showed radiological or Manometri 
evidence of reflux. The intra-abdominal tube segment 
of these dogs was myotomized 21-30 days alter then 
initial operation. 

The myotomized dogs were studied after 2 weeks o! 
convalescence. Four of the 5 dogs showed free reflus 
radiologically and manometrically. The fifth dog 
(no. 164, 3-cm tube) did not have reflux: at autops: 
this dog was shown to have an incomplete myotom) 
of the proximal 1:5 cm of the intra-abdominal tube 
segment. 

In the myotomized dogs the tone of the intra- 
abdominal tube fell from 10:9 to 6cm water. but 
the tone of the intrathoracic tube, which was nol 
myotomized, did not alter. Despite myotomy and Irec 
reflux the oesophageal resting pressure did not rise 
(average, 1:4 cm water). 


X 
. cm 


Stage IV 

This final study examined the effects of atropine and 
gastrin upon the muscle of the gastric tube. 

Atropine study (dogs 163, 164, 165, 167, 168, 169) Each 
of these dogs was prepared for the basic study with a 
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Intra-abdominal tube 6 cm 


IS cm 


I5 cm 
gu [^ —-——— cm water 


Atropine effect on gastric tube 


Ay crage 8-8 cm 


har pl 


4 cm water 


Gastrin effect on gastric tube 


Average 23 cm 


4 cm water 


Fig. 5. The average tube pressures. In the basic operation a 
6-cm intra-abdominal tube segment is illustrated and the 
average pressures are: gastric 6 em, intra-abdominal tube 
segment 19 cm, intrathoracic tube 15 cm and the oesophageal 
pressure 4 cm water. Atropine did not alter the average 
gastric and oesophageal pressures, but the average tube 
segment pressure fell to 8:8 cm water. Gastrin did not 
affect gastric or oesophageal pressures, but the average 
tube segment pressure rose to 23 em water. 





Diaphragm 






Stomach 
0 —————- 


IAT Oesophagus 





cm H,O 


20 


0 Stomach Oesophagus 


Fig. 6. The antireflux mechanism. The stomach pressure is 
marked as R or reflux pressure, acting intraluminally. 
Peritoneal pressure is AP and intrathoracic pressure AT. 
The intra-abdominal tube is IAT and the intrathoracic 
tube is ITT. The forces involved in preventing reflux are 
explained in the text. 


segment of intra-abdominal tube. Part of the post- 
operative study tested the effects of atropine upon the 
gastric tube. After a manometric study 1-2 mg 
atropine were injected intravenously and the study 
repeated. (Previously the dogs had been submitted to 
two consecutive normal manometric studies without 
atropine to show that consecutive studies alone had no 
eflect upon gastric tube pressures.) These studies 
showed that atropine reduced the tone of the gastric 
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tube from an average 13:2 cm to an average of. 8:8 em: 
water 15 minutes following injection. There were na 
changes in the gastric or oesophageal pressures 
(Fig. 5). : 
Gastrin study (dogs 167, 168, 169): These dogs were 
examined in exactly the same manner as in the 
atropine study. Pentagastrin (Ayerst) in a dose af 
6 ug/kg body weight was injected subcutaneously and 
the gastric tube segment studied 3 minutes after 
injection. á 

Gastrin elevated the tube pressure below and above 
the diaphragm; the mean pressure increased from an 
average tone of 14-6 cm to a post-injection pressure of 
23cm water. Recorded gastric pressures rose to 
a lesser degree, but oesophageal pressures were 
unaltered. 

In this final study atropine and gastrin were injected 
into dogs with an intra-abdominal tube segment. 
Atropine reduced the tone of the segment by 33 per 
cent and gastrin raised the tone by 58 per cent. These 
effects appear to be due to direct action of these drugs 
upon the muscle wall of the gastric tube, both below 
and above the diaphragm. 


Discussion 
This study has important implications for the design of 
human oesophageal surgical procedures. At the 
present time a gastric tube (Heimlick tube) has been 
used to replace the oesophagus following resection, 
and an in-continuity tube has been used to lengthen 
the oesophagus in the Collis gastroplasty. We have 
already shown by a clinical, manometric and radio-, 
logical study of the Collis gastroplasty that in humans 
( Pearson et al., 1971) the gastric tube produces a zone 
of elevated pressure similar to that in the dogs of this 
study. , 

In the present study a gastric tube used to replace 
the lower oesophagus was found to prevent reflux if a 
2:5-6 cm segment of the tube was below the diaphragm. 
This same tube placed entirely above the diaphragm 
does not prevent reflux. This study has shown that the 
tube has an intrinsic tone and that this tone appears to 
act as a barrier to reflux when placed below the 
diaphragm in much the same way as the gastro- 
oesophageal junction does in normal human oeso- 
phagus (Fig. 6). a 

The barrier to reflux presented by the tube must also 
depend upon the added peritoneal pressure which 
counterbalances increases in gastric pressure. The 
combined tubal and peritoneal pressure is sufficient to 
prevent the gastric pressure from forcing stomach 
content into the oesophagus. When the tube is placed 
in the chest there is no counterbalancing peritoneal 
pressure, and increases in gastric pressure act against 
the pressure of the tube segment muscle, causing 
reflux. Subdiaphragmatic myotomy of the gastric tube 
reduces its tone and results in free reflux. This finding 
again supports the concept that the barrier to reflux is 
the combination of tubal tone and peritoneal support- 
ing pressure. 

The tone of the tube must be generated by *thé 
muscle wall of the stomach, because this fone Is lost 
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when the muscle is myotomized. Why the tube tone is 
present is not clear. This tone is probably present in 
stomach muscle and becomes evident only when the 
circumference of the stomach is reduced to that of the 
oesophagus in forming the gastric tube. 

If this concept is correct and the tone of the tube 
does depend upon the normal gastric wall tone the 
decrease in tone with atropine (Friend, 1963; Kelley 
and Friedland, 1967) and the increase in tone with 
gastrin (Bennett et al, 1967) probably represent 
the normal response of gastric musculature to these 
drugs. Atropine decreases gastric motor activity 
and gastrin increases gastric motor activity (Isinberg 
and Grossman, 1969), but no one has previously 
described any alteration to basic gastric pressure. 

Comparisons of the gastric tube segment with the 
normal gastro-oesophageal junction are valid only in 
so far as they both represent an elevated pressure 
zone separating the body of the stomach from the 
oesophagus. In both instances an intra-abdominal 
position of the pressure zone is of importance in 


preventing reflux. The tube segment does not have 


motor co-ordination with the oesophagus and in 
particular does not relax and contract in response to 
deglutition. 

The properties of the gastric tube segment have been 
confirmed in human studies (Pearson et al., 1971; 
Henderson and Pearson, 1973). It has been possible, 
using pressure studies, to demonstrate the tube 
segment of the modified Collis gastroplasty and to 
show that reflux is prevented by this tube segment. 


Conclusions 
This study has shown that a gastric tube taken from 
the greater curvature of the stomach and anastomosed 
to the lower oesophagus can prevent reflux of gastric 
content if a 2:5-6 cm segment is maintained below the 
diaphragm. 

Myotomy of the subdiaphragmatic tube results in 
free reflux of gastric content. Atropine decreases the 
tone of the gastric tube and gastrin increases its tone. 

Such a tube is already used in the Heimlick oeso- 
phagogastrectomy and the Collis gastroplasty. With 
fuller understanding of the gastric tube function it 


& 
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may be possible to incorporate these properties into 
the design of operative procedures and by so doing 
prevent reflux from the stomach into the gastric tube. 
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Intra-abdominal replacement of the testis as an aid to. 
the repair of difficult and recurrent inguinal hernias 


R. M. KIRK* 


CoMPLETE closure of the inguinal canal facilitates 
sound repair of difficult and recurrent hernias. 
Orchidectomy has long been used and is effective 
(Hagan and Rhoads, 1953), but even very elderly men 
sometimes dislike submitting to it. Division of the 
spermatic cord (Burdick and Higinbotham, 1935) 
occasionally leads to testicular necrosis and chronic 
infection (Heifitz and Goldfarb, 1952). 

Replacement of the testis within the abdomen seems 
acceptable to most patients and may be technically 
easier to perform than methods requiring the separa- 
tion of the cord from the hernial sac. The possibility 
of inducing neoplastic changes in the testis can be 
ignored in these elderly or unfit men. 


Technique 

When the hernial sac and spermatic cord are displaved 
at operation the testis and epididymis are gently 
drawn into the wound and freed from their scrotal 
attachments. If the sac is to be excised or a direct sac 
inverted without excising it, this is carried out. A 
small pouch is now created by inserting the finger 
superiorly and laterally beneath the muscle fibres of 
the internal oblique and transversus abdominis muscles, 
and the testis is placed in the pouch, with the looped 
spermatic cord tucked alongside it. The inguinal 
canal is completely closed by suturing the conjoint 
tendon and attached muscles to the inguinal ligament. 
The external oblique aponeurosis is repaired, obliterat- 
ing the external inguinal ring. 

If it is intended to invert the hernial sac of a scrotal! 
hernia or sliding hernia, the cord and testis are not 
freed from the sac but are inverted with it. The 
inversion Is retained with a simple running stitch so 
that the repair can be completed without difficulty. 


Results 
The operation has been carried out in 6 patients. The 
oldest was aged 86 years, while the youngest was 


51 years but was dyspnoeic at rest in bed from chronic 
bronchitis and emphysema. The hernias were primary 
in 2 patients and recurrent. in 4, and were of 
the sliding type in 5 cases. The sac was excised in | 
case, accidentally opened and then closed in ] and 
inverted unopened in 4. Operations were performed 
under general anaesthesia in 4 patients and using local 
infiltration of up to 80 ml 0-25 per cent lignocaine 
hydrochloride in 2 patients. One patient developed a 
scrotal haematoma after operation which resolved 
spontaneously. 

The patients have been followed for 1-5 years. Two 
patients died after 2 and 4 vears respectively, without 
hernial recurrence. One patient was lost to follow-up 
after 1 year but had not then developed a recurrence. 
The 3 patients still available for follow up 1, 2 and 
5 vears after operation have not developed recurrences, 
although 2 of them have mild diffuse asymptomatic 
bulges. 
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Drug therapy is often both 
uncomfortable and distressing for the patient 
with advanced breast cancer. But now a 
more acceptable treatment is available for 
4 such patients, ‘Nolvadex’ (tamoxifen). 
‘Nolvadex’ is an oestrogen antagonist. 

a Whilst it is just as effective as other treatments, 
gr it has no hormonal properties. Virilization- 
common with androgens-is unknown; oedema, 
nausea and vomiting occur much less frequently 
than with oestrogens. 

‘Nolvadex’ is taken as twice-daily 
oral doses. So treatment is simple as well as 
more acceptable. 


Further information-including the results of U.K. 
trials with ‘Nolvadex’! is available on request. 
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2 British Medical Journal (1973), 1,13. 
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Observations on acute pancreatitis 


C. W. IMRIE* 


SUMMARY 

One hundred and forty cases of acute pancreatitis are 
reviewed of which 127 cases were primary and 13 
secondary acute pancreatitis. An association with 
biliary disease was found in 50 per cent of cases; 12:2 
per cent of cases were associated with heavy alcohol 
intake. In just over one-third of cases no aetiological 
factor was identified. 

The overall mortality rate was 21-4 per cent; the 
mortality for primary acute pancreatitis was 16-9 per 
cent but only 5:5 per cent in patients under 50 years old. 
The mortality for secondary acute pancreatitis was 46 
per cent. In primary acute pancreatitis operative inter- 
vention was associated with a 36:6 per cent mortality as 
compared with conservative management which had a 
10-5 per cent mortality. 

The most important complication of acute pancreatitis 
was acute renal failure which occurred in 20 patients, 
15 of whom died. Pseudocysts formed in 15 patients and 
were best treated by internal drainage, via cysto- 
gastrostomy where possible. 


OnE hundred and forty cases of acute pancreatitis 
admitted to Glasgow Royal Infirmary in the 11-year 
period from 1960 to 1970 are the subject of this 
review. Fifty-one cases seen in the last 2 years of this 
study have been personally seen and studied by the 
author. The remainder were reviewed retrospectively. 


Diagnostic criteria 

Acute pancreatitis was diagnosed by the clinical 
presentation, by laparotomy or by post-mortem 
findings. For a clinical diagnosis of pancreatitis to be 
accepted it was considered necessary to have amylase 
elevations in the serum (and urine if possible) of five 
times the upper limit of normal, taken in conjunction 
with the clinical course of the disease. Such elevated 
levels of amylase together with the clinical course of 
the illness exclude cases of perforated duodenal ulcer, 
duodenal sfump ‘blow-out, mesenteric vascular 
occlusion and similar conditions, which on occasion 
may be associated with significantly raised amylase 
levels (Trapnell, 1972a). It has been recorded that 94 
per cent of patients with acute pancreatitis have 
serum amylase levels greater than 1000 Somogyi units 
(Trapnell, 1966). The Wohlgemuth scale of units was 
employed in all cases and levels over 50 units/ml 
considered diagnostic. 

Biliary disease was regarded as an associated factor 
only in cases where operative and histological 
evidence of gallstones or chronic cholecystitis was 
obtained. In addition, a few elderly patients in whom 
gallstones were shown radiologically but in whom 
elective sufgery was not pursued were included. 


* 


The patients accepted as having a regular neavy 
intake of alcohol were usually spirit drinkers taking 
350—700 ml of whisky daily. Some beer and wine 
drinkers were also accepted as heavy consumers of 
alcohol, although the heavy beer drinker (3-4 litres of 
beer daily) often added whisky to his intake. The wine 
drinkers took on an average 1-2 bottles daily (500- 
1000 ml) of cheap wine. 

Acute renal failure was accepted when a rise in the 
blood urea over 100 mg/100 ml failed to respond io 
adequate fluid replacement. in some cases acute 
tubular necrosis was noted in post-mortem histological 
specimens. 


Patients 

The cases were divided into a large group of 127 with 
primary acute pancreatitis and a smaller group of 13 
patients whose pancreatitis was secondary either to 
blunt abdominal injury or occurred within i4 days of 
abdominal surgery. These latter cases of posi- 
traumatic and postoperative pancreatitis are con- 
sidered separately not only because of the more 
insidious nature of the clinical presentation Out 
also because of the higher mortality (Trapneil 
1966; Keighley et al, 1969; White and Benheld, 
1972). 


Results 

The age, sex and mortality of the cases are shown in 
Fig. |. Sixty-seven patients were male and 73 female. 
Secondary acute pancreatitis had a mortality of 46 
per cent, whereas for primary cases the mortality was 
18:9 per cent (Table I). 

For the younger patients (under the age of 50) tne 
mortality for 61 cases was 82 per cent (5 deaths). 
Two of these were in cases of secondary acute 
pancreatitis, so that for primary pancreatitis in this 
younger group the mortality was only 55 per cent. 
In the 79 patients over 50 years old there were 25 
deaths (31-7 per cent). Four of these were the result of 
trauma so that for this group of older patients. 
primary acute pancreatitis had a mortality of 29 per 
cent. 

Of the group in the second decade of life the 
youngest patient was an 11-year-old boy who suffered 
acute pancreatitis as a result of abdominal trauma 
(after a fall from a tree). Two 14-vear-old and two 
19-year-old patients completed this group, the oniy 
identifiable aetiological factor in these latter 4 being a 
pregnancy in a female patienc. Two of the patientis in 
this young group were diagnosed at laparotomy and 
all 5 remained well at final review. 
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Fig. 1. Age, sex and mortality of all the cases reviewed. 


Table 1: MORTALITY OF PRIMARY AND 
SECONDARY ACUTE PANCREATITIS 








Total no. No. of | 
of cases deaths y 
Primary acute pancreatitis 127 24 18-9 
Secondary acute pancreatitis 13 6 46 
Total 140 30 21-4 
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Fig. 2. Age, sex and mortality in primary acute pancreatitis 
with biliary disease 


Table 1I: BILIARY DISEASE 
PANCREATITIS 


AND ACUTE 


Total number of cases 70 
Gallbladder disease only 53 
Gallbladder and common bile duct stones 14 
Gallbladder disease and sclerosed common bile duct 2 
Common bile duct adenocarcinoma j 


Associated factors 
Biliary disease 
Of the patients with primary acute pancreatitis, 60 
(47 per cent) had proved associated biliary disease, 
while 10 (77 per cent) of the cases of secondary acute 
pancreatitis had such an association. There are 
several reasons why the overall incidence of 50 per 
cent) (70 cases) is probably a considerable under- 
estimate of the number of patients with biliary disease 
in this series. 

First, 9 patients had no biliary tract radiology 
performed. Two of these were over 75 years old and 
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considered poor candidates for surgery and were not 
investigated. Three failed to attend follow-up and 4 
were not fully investigated since the doctor in charge 
of the case considered this unnecessary. Secondly, no 
biliary tract investigations were carried out in 8 
patients who died and in whom post-mortem evidence 
was not available. Finally, 3 patients witla equivocal 
radiological findings were not further investigated. 

There are, therefore, a further 20 patients in whom 
biliary disease was possibly present. It should be noted 
that some patients later shown to have biliary disease 
could not have been diagnosed by conventional radio- 
logical means. Three patients subjected to frequent 
recurrent. attacks of pancreatitis were found at 
laparotomy to have fine biliary 'sand' in the gallbladder 
and in 2 similar material was found within the 
common bile duct. All 3 had been fully investigated 
for biliary pathology by biochemical means, chole- 
cystography and intravenous cholangiography. No 
abnormality had been detected prior to operation. 
All 3 benefited from surgery and recurrent attacks 
ceased. 

In the group of 60 patients with primary acute 
pancreatitis and biliary disease 36 were female and 
24 male. The distribution of cases according to age is 
shown in Fig. 2, and of the 22 patients 50 years old or 
younger with associated biliary disease, only 1 died 
(mortality 4-5 per cent), whereas the mortality for the 
patients in the older age group was 26:3 per cent. It is 
significant that in the younger patients with biliary 
disease there was a marked female preponderance of 
8 : 3, whilst in the over-50 age group the ratio was 
almost unity at 1O : 9. 

Eleven of the 60 patients with primary acute 
pancreatitis had stones in the common bile duct, and 
when the cases of secondary acute pancreatitis are 
added to this a further 6 with varied common 
duct pathology results in 24-3 per cent of those with 
biliary disease shown to have common bile duct 
pathology. 


Alcohol intake 

Seventeen cases of acute pancreatitis occurred in 
patients who had a regular heavy intake of alcohol. 
Most of these attacks occurred within 36 hours of a 
drinking bout. Sixteen of the group were male and 1 
female. All were under 50 years of age and represent 
13-4 per cent of the primary acute pancfeatitis group 
or 12 per cent of the overall total. There was 1 death 
within this group and 10 were subject to recurrent 
attacks. All were free from pain and well between 
attacks and none showed any evidence of calcification 
of the pancreas radiologically. Two patients had 
associated biliary disease, | of these being the female 
patient. 


Pregnancy and the puerperium 

A small but significant group of patients suffered 
primary acute pancreatitis during pregnancy or early 
in the postpartum period. This is a well- recognized - 
phenomenon and merits close attention. Of the 6 
patients, 1 had an emergency laparotemy at 36 


weeks’ gestation and the others were treated con- 
servatively during the acute attack. There were no 
deaths, fetal or maternal. 

The initial attack occurred in the first trimester in 
| case, in the second trimester in 3 and in the third 
trimester in |. Acute pancreatitis occurred in the post- 
partum period in I patient. Two patients whose initial 
attack was in the second trimester continued to have 
painful episodes with vomiting throughout the rest of 
their pregnancy and also during the postpartum period. 

Four of these patients were subsequently shown to 
have stones within the gallbladder and a fifth patient 
had chronic cholecystitis without calculi detected at 
operation. The sixth patient refused investigation. 


Previous "blind loop’ surgery 

Eight patients with primary acute pancreatitis had had 
some form of blind loop surgery performed at à much 
earlier date. In 7 of these patients (5 males and 2 
female) a Polya partial gastrectomy had been 
performed, whereas the eighth had had a vagotomy 
and gastro-enterostomy performed 5 years prior to a 
fatal attack of pancreatitis. One further patient in this 
subgroup died, these latter 2 patients being the only 
ones without biliary disease. 

One case of postoperative acute pancreatitis, fatal 
in outcome, occurred only 11 days after a Polya partial 
gastrectomy in a female. This patient was found at 
operation to have gallstones in addition to gastric 
ulceration. This brings the overall total to 9 for the 
cases of acute pancreatitis following surgery in which 
some form of blind loop had been created (Table HI). 
It should, however, be noted that 7 of these had 
associated biliary disease. 


Duodenal ulcer | 
Five patients with acute pancreatitis were found to 
have duodenal ulcers. In 2 cases these were treated by 
vagotomy and pyloroplasty at the same time as 
elective cholecystectomy for gallstones. Two others 
had established duodenal ulcers, | of which responded 
to medical treatment. The other patient died and a 
chronic duodenal ulcer was found in association with 
more recent peptic ulceration at post-mortem. The 
remaining patient had had a recent repair of a 
perforated duodenal ulcer. 


Miscellaneous diagnoses 

One case was found associated with steroid therapy, 
| with hypothermia and | with pancreatic carcinoma. 
There was no patient in whom mumps infection could 
be implicated nor any case associated with hyper- 
parathyroidism. 


Idiopathic cases 

In 48 cases no aetiological factor could be demon- 
strated. However, as already pointed out, the incidence 
of biliary disease is probably greater than that demon- 
strated. In addition, many patients suspected of a 
heavy alcohol intake are deliberately evasive if 
questioned on the matter. In this study, which was 
largely retrespective, no direct interview regarding 
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Table HI: SUMMARY OF AETIOLOGICAL FACTORS 


Associated factor No. of cases e of total 
Biliary disease 70 50 
Alcohol 17 b ds 
Trauma (including surgical) 13 9.3 
Blind loop surgery 9 64 
Pregnancy 6 43 
Duodenal ulcer b A 
Steroids i 07 
Pancreatic carcinoma i 07 
Hypothermia l Ge? 
Idiopathic 48 44-3 


"Double factors’ occurred in 30 patients (e.g. alcoholism and 
gallstones). 


Table IV: AETIOLOGY OF TRAUMATIC SECONDARY 
ACUTE PANCREATITIS 


No. of No. of 

Aetiological factor Cases deaths 

Closed injury 3 

Postsurgery 1G 5 
Sphincterotomy 4 2 
Cholecystectomy 3 ü 
Exploration of common bile duct i | 
Cholecystojejenostomy l 
Polya gastrectomy i 


(+ cholecystojejenostomy) 


alcohol consumption was possible, but a current 
prospective study in the same hospital has revealed 
an incidence of over 25 per cent of alcohol-associateó 
cases (Imrie and Whyte, 1974). 

Notwithstanding such reservations, there was à 
significant number of cases in which no related 
aetiological factor could be found (Table III). This is 
similar to all other surveys both in this country and 


Trapnell, 1966; Trapnell, 1972b}. 


Traumatic or secondary acute pancreatitis 
Pancreatitis secondary to trauma occurred in 13 
patients (9:3 per cent) (Table IV). Closed abdominal 
injuries were sustained by a car passenger, by a foot- 
baller kicked in the abdomen and lastly by a young 
boy who fell from a tree. The car passenger, a 35-vear- 
old female, died 50 days after the accident as a result 
of endotoxic shock. She had clinical acute pancreatitis 
within 24 hours of admission and a relapse 11 days 
later. A large pseudocyst was drained externally 3 
weeks after admission and she was then well for 2 
weeks before a protracted period of nausea and 
diarrhoea culminated in a sudden deterioration 
associated with the classic findings of endotoxic shock. 

Of the postoperative group, all had biliary surgery, 
although the major pathology in one was considered 
to be a gastric ulcer and gallstones were only an 
incidental finding. Only half of this group had any 
interference with the sphincter of Oddi but the out- 
come proved fatal in 3 of these 5 cases. 

it is clear that an important factor in the high 
mortality of postoperative pancreatitis is the difficulty 
in early diagnosis. The process was usually very weli 


advanced before the clinician was alert to the danger. 
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Table V: COMPLICATIONS OF ACUTE 


PANCREATITIS 
Complication No. of cases * of total 

Recurrent attacks 52 37-0 
Acute renal failure 20 14-3 
Pseudocyst [5 10-7 
Postoperative fistula 8 $7 
Haematemesis and melaena 3 MS 
Diabetes 4 28 
Pancreatic abscess 3 2-] 
Wound dehiscence 3 2] 
Confusional state | 0:7 





Table VI: MORTALITY IN RELATION TO 
OPERATIVE AND NON-OPERATIVE MANAGEMENT 
IN BRISTOL AND GLASGOW SERIES 

(PRIMARY ACUTE PANCREATITIS ONLY) 


Glasgow (1960—-70)* 


Jeaths Deaths 

Total no. Deaths Total no. — ——— 

Treatment ofcases No. 4 of cases | No. 4 
Operative 91 2f 231 4] 15 366 
Non-operative 233 55 236 86 9 10-5 


* Trapnell and Anderson (1967). 
T Present series. 


The effect of early surgery in acute pancreatitis 

The mortality associated with early laparotomy in 
this series was high (36:6 per cent). A variety of 
operative procedures was carried out depending on 
the findings. As in most reported series, the most 
common reason for laparotomy was uncertainty as to 
the diagnosis. Once the diagnosis was made, the 
abdomen was usually closed without any definitive 
procedure being undertaken. In cases when gallstones 
were found, procedures ranging from cholecyst- 
ostomy to cholecystectomy and choledochotomy 
were performed. 


Complications 

The major complications are shown in Table V and 
it is clear that acute renal failure is a common hazard. 
Fifteen of the 20 patients with this complication died. 

Pseudocyst developed in 15 patients and resolved 
spontaneously in 3. All 15 were documented by 
barium studies and of the 12 who required surgical 
drainage, cystogastrostomy was performed in 7 with 
excellent results. The remaining 5 cases were treated 
by external drainage. All of these did well initially 
but 3 eventually succumbed at periods from 5 to 7 
weeks after operation; | as a result of further 
fulminating acute pancreatitis and the other 2 
apparently as a result of endotoxic shock. Both died 
suddenly following a sharp rise in temperature, hypo- 
tension and circulatory collapse. Peritonitis was 
evident in 1 case who came to autopsy. 

Pancreatic abscess developed in only 3 cases (2:1 
per cent) and none died. The incidence is much less 
than that reported by Trapnell (1971). 

Gastro-intestinal bleeding is a dangerous complica- 
tion of acute pancreatitis (Trapnell, 1971). This 
occurred in the form of haematemesis in 4 patients 
and melaena in 1. Three of these patients died as a 
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result of multiple gastric erosions. In neither. of the, 
2 survivors was the source of bleeding found. . 

Diabetes occurred in 4 patients during the Course 
of their illness. Two of these patients were only 
affected in the terminal stages of fatal acute’ pan- 
creatitis. Both the other patients improved in the 
months subsequent to their initial attack, the younger 
patient requiring progressively less insulin and the 
older being eventually controlled by diet alone. 

Recurrent attacks occurred in over a third of the 
patients ( Table V). These attacks occurred after periods 
varying from days to years during which the patient 
was essentially symptom-free. This is a further feature 
of acute pancreatitis which is worthy of emphasis. Such 
patients are well between recurrent attacks and rarely 
develop the stigmata of chronic pancreatitis (Sarles 
et al., 1965), 

One patient presented with a toxic confusional state 
as the most obvious initial symptom of illness. This is 
not to be confused with the mental upsets sometimes 
observed in alcoholic patients during their initial 
admission to hospital and associated with alcohol 
withdrawal. 

Wound dehiscence was encountered in 3 of the 
41 patients subjected to early surgical operation. 
Although the numbers are smaller, the incidence is 
similar to the figure of 9 per cent quoted by Trapnell 
(1971) and well above the normally accepted figure 
for abdominal surgery (3 per cent) (Wolff, 1950). 

Postoperative fistulae were very troublesome in 8 
patients, although in the surviving 4 all closed 
spontaneously. : 
Discussion 
The high mortality in most series of acute pancreatitis 
must cause concern. À figure in excess of 20 per cent 
was found by Pollock (1959), Sarles et al. (1965), 
Trapnell (1966) and in the present series. Lower 
figures have been reported by Lukash (1967) and 
Corlett and Mishell (1972), but in both these reports | 
the groups were not typical of general hospital 
practice, being a study of naval hospital patients in one 
instance and of pregnant patients in the other. 

While the overall mortality in our cases was 21-4 
per cent (18-9 per cent when secondary pancreatitis Is 
excluded), much lower mortality rates were found 
when only the younger patients were considered. For 
example, in primary acute pancreatitfs in patients 
under the age of 50 only 2 died, giving a mortality of 
approximately 5 per cent. It is obvious that direct 
comparisons with other mortality figures must be 
made carefully and that due allowance must be made 
for age. 

The role of laparotomy in the diagnosis and 
management of acute pancreatitis has been much 
debated. At present the most sensible advice to any 
surgeon in genuine doubt as to the diagnosis is to 
proceed with laparotomy. Some other remediable 
pathology may exist. Debate still lingers as to the 
effect of surgical intervention on the mortality figures: 
Notwithstanding that frequently it is the «more 
seriously ill patients who undergo surgery, some have 
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. shewn that the mortality rates for both groups (with 


Or without surgical intervention) are similar (Table VT) 
(Trapnell and Anderson, 1967). A great difference in 
mortality was found in the present study where the 
mortality of patients submitted to surgery was 36:6 
per cent as compared with 10-5 per cent for those 
managed «conservatively. The reasons for the high 
mortality associated with surgery are difficult to 
assess. In the larger group of conservatively treated 
cases, improvements in the management of intra- 
venous fluid régimes and in the treatment of acute 
renal failure must be important in accounting for the 
reduced mortality rate. It is noteworthy that of the 
patients reported by Trapnell and Anderson (1967), 
most came from the decade prior to 1960, while the 
Glasgow results are taken from patients treated during 
the following decade. A higher incidence of bio- 
chemical diagnosis, especially of milder cases, may 
also have occurred in our series. 

Biliary disease is the most commonly associated 
pathology in this survey, as has been true of all British 
studies (Pollock, 1959; Trapnell 1966; Trapnell, 
1972b; Gillespie, 1973). The incidence of 34 per cent 
reported by Gillespie (1973) is low. In particular, it 
is striking how many women of child-bearing age 
with acute pancreatitis and biliary disease were found 
in the present survey in comparison with that reported 
by Gillespie. 

The explanation of the aetiological link between 
disease in the biliary system and acute pancreatitis 
awaits elucidation. In this survey 20 per cent of the 
patients with biliary disease had proved stones or 
"debris within the common bile duct although only 1 
of these had a stone impacted at the ampulla of Vater. 
The latter case proved to be the only fatal one with 
biliary disease in patients under the age of 50. Such 
cases with impaction of a large stone at the common 
outlet may lead to obstruction to outflow and reflux 
into the pancreatic duct, but it appears more likely 
that smaller stones and debris which do not totally 
occlude the common outlet for bile and pancreatic 
outflow may splint the opening, permitting some 
reflux of duodenal contents and thereby initiating 
acute pancreatitis (McCutcheon, 1968). As has been 
emphasized, biliary radiology is fallible and it is 
possible that many more patients with biliary disease 
may shed debris down the common bile duct and so 
permit sucH an effect. Cases of recurrent acute 
pancreatitis with biliary disease subsequently cured 
by cholecystectomy lend support to such an hypothesis. 
The advent of endoscopic retrocholedochopan- 
creatography brings another useful tool to the 
investigator of suspected biliary pathology (Blumgart 
et al., 1972). Where such facilities are unavailable, a 
laparotomy between attacks is indicated in cases of 
recurrent acute pancreatitis where biliary disease may 
be an aetiological factor. 

The role of duodenal reflux in initiating acute 
pancreatitis has been most strongly advocated by 


* McCutcheon (1968), and further support for this view- 


point comes from the experimental work on monkeys 
by Johnsom and Doppman (1967). While the patients 
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with previously constructed blind loops anc with 
duodenal ulceration reported in this study may support 
such a theory it should be noted that there was also 
a high incidence of biliary pathology in these patients. 
The incidence of alcohol-related acute p 
for primary acute pancreatitis suggests that there may 
not be the disparity between British surveys and those 
of other countries which was once believed to exist. A 
prospective Glasgow study reveals an incidence of 
over 25 per cent (Imrie and Whyte, 1974), and a recent 
retrospective Edinburgh survey (Gillespie, 1973) 
revealed a similar incidence of 23 per cent, Scottish 
drinking habits do differ from those in England, but 
Trapnell (1972a) has indicated à progressive rise to 
12 per cent in the incidence of alcoholism associated 
with acute pancreatitis in the latter part of the 1960s 
in England. The mechanism of alcohol-related acute 
pancreatitis is uncertain. Arguments in favour of 
duodenal reflux associated with oedema of the 
duodenal mucosa (Boba et al, 1957: McCutcheon, 
1968) and of the effects of alcohol-induced vomiting 
(Myers and Keeper, 1934) and the view that alcoho! 
acts as a stimulus to pancreatic secretion while 
simultaneously causing spasm of the sphincter of 
Oddi (Dreiling et al., 1952) all have their advocates. 
Postoperative acute pancreatitis is an important 
condition and associated with a high mortality 
(Thompson et al, 1957). In the present series only 
cases developing acute pancreatitis within 2 weeks of 
previous surgery were included. For the surgeon it is 
important to be alert to the possibilitv that certain pro- 
cedures predispose to subsequent acute pancreatitis. 
In this series most fatal cases were diagnosed at a late 
stage and sometimes only identified as acute pancrea- 
titis by the pathologist at post-mortem. Frequen: 


monitoring of amylase levels in the early post- 
operative period may give adequate warning anc 


conservative measures may be instituted at an early 
stage (Keighley et al., 1969; Keighley and Graham. 
1973). Such instances may represent an indication 
for the prophylactic use of the kallikrein inhibitor 
aprotinin (Trasylol). 

Traumatic pancreatitis as a result of closed abdomr 
nal injury can occur at any age but is respo E 
for a greater proportion of the cases of pancreatitis 
found in the very young. The maior problem is the 
early consideration of the possibility of pancreatitis. 

Acute pancreatitis in pregnancy and in the 
puerperium is not rare. Corlett and Misheli (1972) 
reported 52 cases seen over a period of 6 years in onc 
hospital and concluded that in most the aetiology 
was idiopathic, although bihary disease was the 
single most important known association. Maternal 
mortality in their series was zero and the corrected 
fetal survival rate 89 per cent. lt is reasonable to 
screen every woman troubled by excessive vomiting 
during pregnancy or during the puerperium for acute 
pancreatitis. The cases in the present review had a high 
incidence of associated biliary disease and there was 
no mortality. 

Acute renal failure is a major complication anc 
should be recognized early since further deterior aon 
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in renal function may be averted by vigorous treat- 
ment. The incidence of acute renal failure in some 
series is low (Trapnell, 1966), but other reports 
indicate the importance of this complication (Gordon 
and Calne, 1972). Gupta (1971) has suggested that 
glomerular intravascular coagulation may explain the 
occurrence of renal failure in acute pancreatitis. This 
factor is additional to the recognized importance of 
hypotension and hypovolaemia. 

It is interesting that in this series pseudocyst was a 
much more common complication than pancreatic 
abscess. Other British studies have found abscess more 
common (Trapnell, 1971). Cystogastrostomy was the 
most successful procedure and external drainage gave 
poor results. Where cystogastrostomy is not feasible, 
internal drainage by means of a Roux loop or simple 
loop jejunostomy may result in a better outcome. 

The findings of this survey did not support the 
suggestion that pancreatitis was particularly associated 
with diabetes (O'Sullivan et al., 1972). Acute pancrea- 
titis only occurred in 3 diabetic patients and this is no 
different to the incidence of diabetes to be expected in 
any sample of the general population (Westlund, 
1966). 
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Aorto-oesophageal fistula: a late complication 


of a resected coarctation 
T. BIGGE AND N. G. ROTHNIE* 


" 
SUMMARY 

A case of aorto-oesophageal fistula is reported as a 
rare and late complication of surgery for aortic coarcta- 
tion. The clinical and aetiological aspects are discussed. 
Awareness of the condition is the key to early diagnosis 
and treatment. 


As far as is known, an aorto-oesophageal fistula 
arising as a late and fatal complication of a resected 
coarctation has not been reported previously. Such a 
case is described below. 


Case report 

The patient was a 12-year-old boy who was admitted to 
hospital as an emergency with haematemesis and melaena. 
Two days prior to admission he had complained of headache 


and central chest pain followed by shivering and a pyrexia of 


up to 39 € over the next 24 hours. He had felt faint and had 
been noticed to be pale. He had subsequently passed black 
tarry stools and had vomited a little altered blood which had 
been followed by a small quantity of fresh blood. He noted 
that the vomiting had relieved the central chest pain. He had 
no history of dyspepsia. 

e At the age of 6 weeks the patient had been found to have a 
cardiac murmur and no pulses could be felt in the legs. When 
3 months old he had developed congestive cardiac failure and 
a diagnosis of coarctation of the aorta with an associated 
ventricular septal defect had been made. His cardiac failure 
had responded to medical treatment. When he was 3 years old 
he had been submitted to operation. The coarctation had been 
found at the level of the ligamentum arteriosum and the 
internal diameter of the aorta at this level had been only 2 mm. 
The stricture had been resected and end-to-end anastomosis 
of the aorta had been carried out. The final external aortic 
diameter was 7 mm. Pressure tracings and blood samples taken 
at operation demonstrated a ventricular septal defect with a 
left to right shunt. Postoperatively his course had been 
uneventful and pulses in the legs had been restored. He had 
been followed up regularly and 5 years after operation he had 
been reassessed and a small interventricular septal defect and 
a minor degree of residual coarctation were confirmed. The 
blood pressure in the arms was 170/100 mm Hg. He had no 
disability from this and he had made normal progress in 
development and at school where he was fully active. Three 
months before his admission he had reported the appearance 
of some blood at the back of his throat on waking in the 
morning. His upper respiratory tract was checked by the ENT 
department but no cause was found. 

At examination on admission to the Royal Berkshire 
Hospital he was found to be a normally developed boy who 
was pale but not shocked. His pulse rate was 130/minute and 
his blood pressure 140/60. At that time we had no knowledge 
of his previous blood pressure. The femoral pulses were 
palpable with a slight radiofemoral delay. He had a loud Roger- 
type murmur and thrill and a systolic murmur could be heard 
in the midsternal line conducted through to the back. His lungs 
were clear and no other abnormality was found. 

Investigations revealed the following: haemoglobin 44 per 
cent or 632 per cent, and white cell count 13 600 with a 
polymorph leucocytosis. The serum electrolytes were normal. 


The blood trea, was 65 mg/100 ml. A chest. X-ray showed 
*. 


40 


slight cardiac enlargement but the lung field: 
ECG revealed mild left ventricular hypertrophy 


were sterile. 


Hilo 


A blood transfusion was started and during the 
of blood he had a convulsion with pyrexia 


Hl 
and blood cultures were taken which subseque: 


sterile. The blood compatibility was checked 


started on cephaloridine, 250 mg 6-hourly. as he w 


be allergic to penicillin. Following satisfactor 
the blood compatibility he was given a total 


blood without further tll effect. His condition mu 


following this and he remained well for 24 hours 


a further vomit of fresh blood. His general c 


mui 


satisfactory and he was not shocked. Blood t: 


renewed and a provisional diagnosis of an 
or oesophageal varices was made. 


acuic 


A nasogastric tube was passed but there was 


further bleeding. The gastric aspirates were c 
ments were made for him to have a barium assessm 


following day 
However. some hours later he had a 


Car 


Ind 


collapsed. The blood poured up into his throat 


anu 


iil 


mouth. Blood was rapidly transfused thro 
infusion sites and cardiac resuscitation institute 
patient succumbed within half an hour. Only al 
the true diagnosis suspected 

Post-mortem examination showed two small an 


about 2-3 mm in diameter at the site of the aortic an 
One of these ended blindls but the other wa 
an erosion through the oesophageal wall and 


$ conti 


with its lumen (Fie. 1). In the fistulous track la 
suture which was about 2 cm long. Sections of the 


and track showed an inflammatory reaction 


f 


organisms on routine Staining techniques. A 


ventricular septal defect was confirmed 
small and large intestines were full of blood 
malities were found. 


Fig. 1. Autopsy specimen with a probe in the ao 
oesophageal fistula at the site of the coarctation 


Aortic arch. D.A., Descending aorta. OES 
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Discussion 

Aorto-indestinal fistula occurring as a late complica- 
tion of aofto-iliac arterial operations using prosthetic 
materials though recognized is fortunately rare. The 
incidence is low (about | per cent) and the usual site 
is in the duodenum, though other parts of the small 
and large bowel can be involved depending on their 
proximity to the arterial sutures and prosthetic 
material (Wierman et al., 1966; Shiel et al., 1969). To 
our knowledge no case of fistula formation has been 
reported between an aortic coarctation resection and 
the oesophagus as occurred in this young boy 9 years 
after operation. 

The aetiological factors in aorto-intestinal fistula 
have been discussed by Shiel et al. (1969) and include 
the adherence of the synthetic material to the intestine, 
associated infection, contamination by intestinal 
micro-organisms and enzymes and the effects of a 
foreign body reaction. In the present case the 
aetiology was undoubtedly a foreign body reaction to 
the arterial silk suture with secondary weakening of 
the suture line and the formation of false aneurysms. 
The close proximity of the oesophagus and its 
adherence to the operation site produced a natural 
outlet for the suture material which the body wanted 
to reject —a reaction that is well known in many other 
operation sites. 

An oesophageal communication having been 
established, contamination by micro-organisms would 
occur with further inflammation and weakening of 
the aortic suture line. This early phase in the fistula 
formation would correspond clinically to the minor 
"warning" haemorrhages that the patient had 
experienced a few months prior to his admission. The 
subsequent course of larger intermittent bleeds would 
correspond to the final establishment of the fistula 
and is typical of the clinical course that occurs with 
aorto-intestinal fistulas prior to a catastrophic bleed. 
As with bleeding from oesophageal varices, the 
vomiting of blood in our young boy was effortless and 
finally welled up into his throat. It was only at this 
stage that the clinical puzzle fell into place and was 
confirmed at autopsy. 

If left untreated the mortality with aorto-intestinal 
fistulas is 100 per cent. An awareness of this late 
complication of aortic surgery and an early diagnosis 
are essential in order to give the patient a chance of 
survival by further surgery. Even then the mortality 


rate is high (about 50-60 per cent: Javid et al., 1982; , 
Shiel et al, 1969). Apart from awareness of the 
complication, barium examination and endoscopy 
might have given some clues but time did not allow 
for these investigations to be carried out in” our 
case, 

With hindsight it is doubtful whether either of these 
investigations would have demonstrated the fistulous 
opening but awareness might have made one pay 
particular attention to the midoesophagus. On the 
other hand, endoscopy might have precipitated an 
uncontrollable bleed. The only possible method of 
temporary control would have been tamponade with 
a small-sized Sengstaken inflatable balloon tube. A 
laparotomy, which was contemplated in this case, 
would have been fruitless and frustrating. 

Because of the high mortality of aorto-intestinal 
fistulas prevention is essential and certain aspects of 
technique have been stressed (Javid et al., 1962; Shiel 
et al., 1969). In brief they are isolation of the bowel 
from the sutured aorta by the interposition of viable 
tissue, avoidance of damage to adjacent bowel, a 
secure aortic suture line with the knots placed away 
from the bowel aspect and the avoidance of any 
contamination of the suture site. The type of suture 
and prosthetic material are probably also important. 
Silk is inferior in strength and more likely to give rise 
to a foreign body reaction, especially in the presence 
of infection, when compared with the more modern 
synthetic materials which are now used for arterial 
suturing (Forrester, 1972). The main purpose of 
reporting this interesting case is to alert clinicians to 
the possible cause of unexplained internal bleeding 
occurring some years after aortic surgery. 
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Obturator hernia 
NIMIT C. MARTIN AND THEODORE P. WELCH* 
SUMMARY canal. Associated coughing from pulmonary d 


Twenty patients with obstructed obturator hernia were 
seen at the City of Chiang Mai Hospital between 1962 
and 1973. The most helpful diagnostic points are 
described. The relative frequency with which this disease 
has been seen at this hospital has made preoperative 
diagnosis possible in most cases in recent vears and this 
has helped to lower the mortality. 


AN obturator hernia is a protrusion of the peritoneum 
through the obturator canal which is situated in the 
anterosuperior part of the obturator foramen. It is 
related above to the superior pubic ramus and 
inferiorly to the obturator membrane, which acts as 
part of the origin of the internal and external obturator 
muscles. The canal is normally 2 em in length and ts 
occluded by extraperitoneal fat. The obturator vessels 
and nerve pass out of the pelvis into the medial aspect 
of the thigh (Anson et al.. 1950). An important pre- 
disposing cause of obturator hernia is malnutrition 
causing loss of extraperitoneal fat from the obturator 





tilm terminal ileum 


>> LJ 
Fiù. l. 
herniated theough the right obturator canal 
* 


Barium enema showing the 


may propel a loop of small intestine into the obt 
canal. 

Rogers (1960) reported |2 cases of obturator | 
bringing the total recorded cases to 475 sin 
first report by de Ronsil in 1724. The first 6 case 
the City of Chiang Mai Hospital were describe 
Chandramongkol in 1967. Between the yea: 
and 1973, 20 patients have been treated for obst 
obturator hernia, and 
Table J. \t is believed that 
collected from one hospital 

The patients ranged in age from 52 to 83 
Eighteen (90 per cent) were female, 2 of whoi 
nulliparous. All the patients developed signs o 
bowel obstruction without a history of p 
abdominal surgery. The Romberg-Howshi 
(pain or paraesthesia in the distributioi 
obturator nerve over the medial side of the this! 
seen in 9 of the patients (45 per cent). The ob 
hernia was on the left side in 9 patients and o 
right in Il. Ten of the patients 
pulmonary disease (lung abscess, pulmona 
culosis, bronchiectasis, pneumonia, 
bronchial asthma). 


these cases are anal 


this is the largest 


had «19^ 


emnph's: 


Table 1: DETAILS OF 20 CASES OF OBSIRUCCIEI 


OBTURATOR HERNIA SEEN AT THE CITY OI 
CHIANG MAI HOSPITAL BETWEEN 1962 AND 19 
Bod: 
Case Age R.-H. weight Side ol 
no. Year Sex (vr) sign* (kg) her 
I+ 1962 I 56 Lel | 
2 1963 I 60) | el | 
3t 1963 I 57 Righ | 
4 1963 M $2 Le | 
S+ 1965 I 58 Ü R 
6 1966 | 77 H 
7 1967 I! 73 | Rigi | 
8t 1968 M 70 41 | ei | 
9 1968 I 39 12 Rigl | 
10 1968 F 66 12 Let | 
z 1969 F 73 'ü L.C l 
12 1969 I 63 29-85 Le 
13 1970 } RO) efi 
14 1971 I 39 S Rigi 
15 1972 I 61 Let 
16 1972 I 63 26 Right 
17 1972 F 72 PPS Righi 
I8 1972 j 55 $ Righi 
19 1972 f Ob TE R 
20 1971 I 83 R 


* R.-H. sign: Romberg-Howship sign 
Cases in which a barium enema exam 


aj- 


^ 


t The unresected case 
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The weight of the female patients ranged between 
26 and 35 kg. The temperature was normal in 18 of 
the patients (90 per cent); 11 patients (55 per cent) 
had a normal pulse rate. A barium enema examination 
was done in 3 patients and all showed obstruction of 
the terminal ileum at the site of the obturator canal. 
Fig. 1 shows a knuckle of barium-filled ileum in the 
right obturator canal. 

Nineteen of the cases required resection of a length 
of small intestine because of strangulation and in only 
] case was the bowel viable after reduction. In every 
case except one the obturator canal was closed with a 
purse-string silk suture. Six cases (30 per cent) died 
after operation: 2 of lung complications, 3 from 
leakage of the anastomosis and 1 from heart failure. 
Five of these patients came to hospital very late, 
when they were almost moribund. The average period 
between the onset of symptoms and surgery was 6 
days. 


Discussion 

Because of the relative frequency with which 
obstructed obturator hernia has been seen in this 
hospital most of the patients ın recent years have been 
diagnosed preoperatively. Early surgical intervention 
is vital to Jower the mortality. An obstructed obturator 
hernia should be suspected when small bowel obstruc- 
tion is found in an underweight elderly patient who 
has no inguinal or femoral hernia and no abdominal 
scars (the presence of a scar makes a diagnosis of 
obstruction from adhesions more likely). The patients 
are usually women and there may be associated 
pulmonary disease. The patient may complain of pain 
over the medial side of the thigh. Examination of the 
thigh is unhelpful as the hernia is seldom palpable. A 


more useful investigation is a digital rectal examima-. 


tion when a tender loop of small bowel may be felt 
over the anterolateral part of the pelvic wall. 

Sacro-iliac arthritis may mimic the Romberg- 
Howship sign, but it would not normally be associ- 
ated with intestinal obstruction. An appendiceal 
abscess may cause pelvic tenderness, but the patient 
would normally be pyrexial and not have evidence o 
intestinal obstruction. X-rays of the abdomen can be 
most helpful. On more than one occasion an air 
bubble in a loop of bowel in the obturator canal has 
made definite preoperative diagnosis possible. A 
barium enema examination may be diagnostic as long 
as there is incompetence of the ileocaecal valve to 
allow barium to enter the terminal ileum. 


Conclusion 

Although an obstructed obturator hernia is an 
uncommon emergency, it should be kept in mind 
especially when a thin elderly woman presents with 
intestinal obstruction. Whereas obstruction from an 
adhesion band is usually treated conservatively, early 
surgical intervention is essential if the obstruction is 
due to an obstructed obturator hernia, even if the 
characteristic signs of strangulation are not present. 
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The delayed hypersensitivity reaction in breast cancer 
M. MAUREEN ROBERTS AND W. JONES-WILLIAMS* 


SUMMARY 

Women with breast cancer confined to the breast (stage 
D have a reduced dermal delayed hypersensitivity 
reaction to Varidase; the degree of anergy to this 
antigen increases as the disease progresses. The in vitro 
reaction to phytohaemagglutinin, however, remains 
normal throughout the course of the disease. 


Ir is almost 50 years since Rénaud (1926) observed 
that tuberculin sensitivity was lost in patients with 
malignant disease. Several reports have confirmed 
this finding (Graham and Graham, 1964; Hughes and 
Mackay, 1965; Solowey and Rapaport, 1965), but the 
reason for such impairment is still unknown. The 
immunological surveillance hypothesis of Burnet 
(1969) suggested that cancer occurred as a con- 
sequence of impairment of immune competence. 
However, the study of Magnus and Horwitz (1971) 
provided firm evidence that loss of the tuberculin 


reaction at least did not occur before the onset of 


malignant disease in the general population. 

The studies reported here were undertaken to 

determine the following: 
., 1. Whether a delayed hypersensitivity response to 
a streptokinase-streptodornase (Varidase) mixture 
was impaired in patients with primary breast cancer 
compared with both a control group and those with 
advanced disease, This antigen was chosen because 
it was known to give a large number of positive 
reactions in the normal population. 

2. To determine whether lymphocyte transforma- 
tion by phytohaemagglutinin in vitro correlated with 
in vivo impairment of the delayed hypersensitivity 
response in patients with breast cancer. 

3. To correlate the results of these tests with the 
histological features of the primary tumour and nodes 
thought to be indicative of a host response (Black and 
er. 1958; Alderson et al, 1971) though not 

necessarily of the prognosis (Champion et al., 1972). 

4. Lastly, "to determine if any of these factors were 


——elated to the prognosis. 


Methods and patients studied 

Skin test 

A standard solution. of Varidase was used, each 
subject receiving 5 units of streptokinase and 1:25 
units of streptodornase in 0:1 ml given intradermally, 
Reactions were 'read' at 48 hours and counted as 
positive if the response was greater than 5 mm. A total 
of 227 patients with breast cancer and 94 control 
women were tested. The cancer patients were grouped 
according to the extent of their disease: primary 
Cancer (93 patients) of stages I and II (TNM classifica- 
tion). wlto*-were being treated within the Cardiff 


mastectomy trial (Roberts et al, 1973); advanced 
local disease (49 patients) which included stage IHi 
cancers and patients with recurrent disease limited to 
the chest wall or gland areas; generalized or widespread 


metastatic disease (85 patients). No patient was 
considered cachectic or terminal and none had 
recently undergone radiotherapy or was receiving 


cytotoxic drugs or therapeutic steroid therapy. The 
control group consisted of healthy women tested at 
home who were either hospital domestic stalf or ho d 
been asked to volunteer while attending the 
cervical cytology clinic. A further 25 women 
tested in hospital prior to biopsy for benign breast 
lesions. 


loc ed 


Wire 


Studies with phytohaemagglutinin (PHA) 

At first a simple technique using whole blood was 
employed. Under aseptic conditions 8 mi of c ulture 
medium (TC 199), 2 ml of fetal bovine serum, 023 ml 
of whole blood and 0:25 mi of PHA (Burroughs- 
Wellcome) were incubated in triplicate cultures for 
72 hours at 37 °C. Control cultures were also set up 
without PHA. On harvesting, the red celis were lysed 
by the use of an acetic-acid-alcohol mixture and 
smears were made and stained with aceto-orcein. 
transformation rate was defined as the difference 
between the percentage of transformed ceils in stimu 
lated and unstimulated cultures, determined by 
counting 500 cells on each slide. One hundred and two 
patients with breast cancer were studied by thus 
method; controls were hospital staff who underwent 
repeated testing. 

Subsequently, lymphocyte suspensions were used 
separated from the peripheral blood by the methy! 
cellulose and carbonyl iron method. Trifiated iby- 
midine at a dose of 2 uCi/ml was added to the 
cultures 1 hour before harvesting. and autoradiography 
using Kodak AR-10 plates was performed. Again, the 
transformation rate was defined as the difference 
between stimulated and control cultures in terms of 
the percentage of cells incorporating the radioactive 
thymidine. Twenty-nine breast cancer patients were 
studied by this method as were 9 female 
admitted for minor surgery. 


controls 


Histology of tumour and regional nodes 

Sections were stained with haematoxylin and eosin 
and with methyl green pyronine. The degree of round 
cell infiltration was estimated in 52 primary tumours, 
and graded as minimal (+), moderate 5 deo a Or 
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Fig. 1. The mean diameter of the reaction to Varidase in 


normal women and in women with breast cancer, at all ages. 
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Fig. 2. The mean diameter of the reaction to Varidase in 
women aged 40-69 years according to the stage of the 
disease. The numbers in parentheses refer to the total 
number in each group. Analysis by Student's /-test gave a 
P value of less than 0-05 for the difference between the 
control group and the axilla-negative group. 


marked (+ + +). Lymph node sections were examined 
for sinus histiocytosis in 44 patients, and also graded 
as minimal (+), moderate (+ +) or marked (+ + +). 


Prognosis 

The patients with primary breast cancer have now 
been followed up for a period of 3-7 years, with 
recurrences to date noted tn 25 cases. In the advanced 
group the date of death is known for 88 patients. 


Results 
Effect of age and disease on the reaction to Varidase 
The mean diameter of the response to Varidase in 


550 





* *. 
Table I: LYMPHOCYTE TRANSFORMATION RATES ~, 
AND SKIN TEST REACTIONS Sa 
Primary Advanced 
Method Controls — cancer —— cancer 
No. TR No TR No. TR 
Transformation rate 
Morphology I2 614 62 61:1 .40 63-2 
SR 2-0 a DoS. 
Autoradiography 9 29-5 1031-4 I9. 30-7 
Sub +29 5219 
Skin test . 
Varidase negative E 61:2 19 666 
[UU DP 
Varidase positive 33 609 19 61-9 
d. ug 20 


+ standard error of the 
mean is shown for each group of patients, The transformation 
rates for the skin-tested patients were determined by 
morphology 


The mean transformation rate (TR) + 


Table H: VARIDASE REACTION COMPARED WITH 
ROUND CELL INFILTRATION AND SINUS 
HISTIOCYTOSIS 


Reaction Round cell infiltration Sinus histiocytosis 
to Saar etme 1 ipe dpa SqMVM uM edam eS 
Varidase Min. Mod. Marked Min. Mod. Marked 
Negative il 4 Ü 6 4 0 
Positive 24 10 3 18 12 4 


Min.: minimal: Mod.: moderate. 





control women and in patients with primary and 
advanced breast cancer for each age group is shown 
in Fig. l. There was a significant loss of ability to 
react in normal females after the age of 50 and most 
women were anergic to Varidase by the age of 70. 
The mean diameter of the reaction was significantly 
reduced in all patients with breast cancer below the 
age of 60, and in those with advanced disease over the 
age of 60. 

In Fig. 2 the mean diameter of the reaction is given- 
for patients aged 40—69 years according to the staging 
of the disease. A progressive loss of reactivity with 
increasing spread of the disease was found. There 
was also a significant loss in histological stage | 
disease. 


Lymphocyte transformation by PHA 

The mean transformation rate determined by cytolsgy 
and autoradiography is shown in Table /. The results 
contrast strongly with the results of the SKin test, for 





no differences were found between the control grouffme* 


and the patients with primary or advanced cancer. No 
correlation between the two tests (PHA stimulation 
and Varidase skin test) was found in the 82 patients 
who had both tests performed. 


Histology of tumour and regional nodes 

None of the tumours studied was of the medullary 

variety and only 3 exhibited marked round cell infiltra- 

tion. No correlation was found between the Varidase 

reaction and the degree of round cell infiltration of the 

tumour in $2 patients, or between the Varidase- 
reaction and the presence of sinus histiocytosis im "tte 

regional nodes of 44 patients (Table II). -© * 


epp nosis 

Prigary disease: In Table III the result of the Varidase 
«, test performed at the time of mastectomy is related to 
s®hsequent recurrences which have occurred during 
the period of follow-up (3-7 years). The reaction to 
Varidase in patients who had a poor prognosis was 
not reduced, and when all ages were considered the 
recurrence rates in both negative and positive skin 
test patients were strikingly similar. 

Advanced disease: Data relating to survival were 
available in 88 of the patients who had advanced 
disease at the time of the Varidase test. In order to 
determine whether the observed reaction to Varidase 
was related to the prognosis the results were expressed 
as shown in Fig. 3. The time from the first recurrence 
to death has been plotted against the ratio of positive 
to negative Varidase tests performed at each period 
of the recurrence time. The incidence of positive tests 
fell as the time drew nearer to death. By statistical 
analysis (of the components of the X°? test for differ- 
ences) it was found that there was a linear trend with a 
significant downward slope as patients approached 
death. 

The ESR level was known for 59 patients who were 
skin-tested with Varidase. When these were grouped 
according to negative or positive reactions it was 
found that the mean ESR in the patients reacting to 
Varidase was 27-2 mm (in the first hour) and 45-0 mm 
in those who were anergic, a difference which was 
statistically significant (P « 0-01). 


Relation to endocrine therapy 

A total of 109 patients with advanced disease were 
skin tested with Varidase prior to endocrine surgery 
or hormonal therapy. Response to treatment was 
assessed by standard criteria (Forrest, 1970), and it 
was found that similar response rates occurred in both 
- negative and positive reactors to Varidase. 


Serial testing 

Of the patients undergoing mastectomy, 6 had à 
Varidase test performed before and after mastectomy. 
One patient showed an increase in size, but as | of 
12 control patients who were skin tested more than 
once also exhibited this change it is difficult to 
ipKrpret it as significant. 


à Fourteen patients with advanced locally recurrent 


disease Were observed to change from a positive to a 


———vative reaction to Varidase as their disease became 


widespread. 


Discussion 

Varidase is a useful non-specific antigen for testing 
delayed hypersensitivity in a large series of breast 
cancer patients. Our finding that the reaction to 
Varidase is reduced with advancing age confirms the 
report of Burgio et al. (1968) and is similar to the 
reduced tuberculin sensitivity described by Johnston 
et al. (1963). 

* Ht is therefore of great importance to use only age- 
mehed controls in studies of this type. When 
patientS ‘with , breast cancer were compared with 
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* 


* 
Delayed hypersensitivity reaction in breast cancer 


Table If: VARIDASE REACTION COMPARED WITH 
INCIDENCE OF RECURRENCE 
e UFFTCPHCCS 
io date 


Reaction to No. tested 





Age (yr) Varidase (at mastectomy) 
89 i 51 í6 i 
M 12 s 4i 
60 17 E 
" it i) 
AH 68 $ X 
23 é ams 


died of causes other than breast cancer. 





Ratio of positive to negative skin tests 
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Fig. 3. The ratio of positive to negative tests according to 
the timing of the test. The time scale is depicted as 10 
between the time of first recurrence and death (88 patients). 


control women of similar age there was clear evidence 
of increasing anergy as the disease progressed. Of 
particular interest is our observation that the size of 
the reaction to Varidase is reduced even in patients 
with cancer limited to the breast (Le. in Aisto- 
logical stage I disease). It is unlikely that loss of 
reactivity in this group is due to the presence of occult 
metastatic disease, as patients with negative tests at 
the time of mastectomy were no more likely to develop 
recurrence than those with positive tests. 

The finding of overall reduction in reactivity in early 
breast cancer is in keeping with Burnet's hypothesis 
(1969). However, it could equally well be explained 
by the suggestion that even small tumours may be 
releasing a substance with immunosuppressive activity 
in some patients. 

On the other hand, the i" vitro reaction with phyto 
haemagglutinin was within normal limits even in the 
presence of advanced disease. This point is con- 
troversial in the literature, but results of this test 
depend on the method employed. In our series human 
and autologous serum were not used as a nutrient, the 
cells being incubated in medium and fetal bovine 
serum. There now seems little doubt that suppression 
of the response to PHA in cancer occurs in the 
presence of autologous and cancer serum, às shown 
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by the work of Sample et al. (1971) and Whittaker 
et al. (1971). 

Our restilts would appear to indicate that loss of the 
delayed hypersensitivity reaction in breast cancer is 
not due simply to a loss of lymphocyte function; this 
is intact, as judged by the PHA test. More likelv, in 
our view, is the hypothesis that blocking factors in the 
serum interfere with the expression of lymphocyte 
sensitivity. 

As a prognostic index the Varidase test was not 
of value for the individual patient at the time of 
mastectomy. In our series of patients with advanced 
breast cancer, however, the test was much more likely 
to be negative as the patient approached death and 
in those who were ‘more ill according to the ESR 
level. Although there was a change from positive to 
negative reactions in 14 patients who were repeatedly 
tested, as locally recurrent disease became more wide- 
spread, the skin test did not change before there was 
clinical evidence of progression. Neither was the test 
of help in predicting the outcome of endocrine 
therapy. 
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^4. . Youmayconvince yourself that , 
eyeless needled sutures are aluxury 
But canyeuconvince Linda? 





LL. we 





Who can justify the cost? 


Eyeless needled sutures have helped 
minimise Linda’s Appendicectomy 
incision scar and the effect, in later life 
will be appreciated. However, justificatio: 
on a straight pound for pound, penny for 
penny basis is almost as hard to cost 
as skill. 





MINIMAL TRAUMA 

ETHICON swaged needle draws a single 
strand suture through tissue easily. No dull or 
broken needles, no frayed or torn sutures and 
no large eye or double strand to pull through 
friable tissue. 





SUPER SMOOTH PASSAGE 


ETHICON super-smooth needles pass 
easily, with minimal resistance through the 
toughest tissue. You get a sharp new needle 
every time. 
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tig. 
here are certain undisputed facts. 


With ETHICON"* eyeless needled sutures, you can count 
| getting a new sharp needle every time. 

You won't be wasting the valuable time required by skilled 
rsonnel for the preparation of an eyed needle from one 
eration to another. You'll have less risk of needle breakage 

fraying and torn sutures. 

These are advantages which are hard to put in straight 
lancial terms. 


ETHICON eyeless needled sutures in cuticular work 
ve time...reduce inventory... minimise trauma. 
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ETHICON SLIM BLADE 


A needle with an elongated cutting blad 
providing the smooth controlled penet ratio 
plastic surgeons so much desire when working 
on skin. Extended flats incorporated into thi 
body ensure stability in a needle holder. 





ETHICON STRAIGHT CUTTING 
NEEDLES (Sims) 

A range of stainless steel straight cutting 
needles. The points are precision-honed to 
penetrate more easily and needles are 
tempered for optimum strength and flexibility 





Theperfect needle matched ^ 
tothe perfect suture. © 4? 


Choose from & tried and tested sterile packs. Absorbable and non-, 
suture materials, each designed for absorbable, materials made to the 
specific surgical tasks, each securely most exacting standards, assuring 
swaged to a needle of your choice. you of dependability you can count 

ETHICON eveless needled on, case after case, day after day, 
sutures are supplied in easy to use vear after year. 





FIHICON 


Leadership in wound repair 
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Posterior rupture of the knee joint in 
septic arthritis: case report 


C.J. GOOD AND M. A. JONES"? 


SUMMARY 
A case of septic arthritis of the knee joint which had 
ruptured posteriorly and presented as a swollen calf is 
described. 


SYNOVIAL rupture of the Knee joint presenting as a 
sudden onset of pain and swelling in the calf is a 
well-recognized complication of non-infective arth- 
ritis (Solomon and Berman, 1972). We present a case 
of septic arthritis which was associated with a swollen 
calf. 


Case report 

The patient was a man aged 51 years and was a known case of 
congestive cardiomyopathy which required digoxin and large 
doses of diuretics for its control. Four months before he was 
first seen he had noted that his left knee had become swollen 
and painful and had then reduced in size coincidentally with 
the development of pain and swelling in his left calf. More 
recentlv his knee had again become swollen and painful 

On examination the patient was cachectic. His knee was 
frossly swollen, warm and tender. There was a sinus pouring 
pus from the infrapatellar region. His calf was swollen, warm 
and tender and there was cross-fluctuation between the calf and 
the knee joint (Fig. 1). 

An X-rav of the knee showed osteomyelitis of the lateral 

e—fmoral condyle. Culture of the pus grew Sraphvlococcus 
aureus, which was resistant to penicillin. but sensitive to 
‘loxacillin. 

An above knee amputation was performed and an arthro- 
gram of the specimen taken. This showed the contrast medium 
to leave the cavity of the knee joint posteriorly and to fill a 
large cavity in the calf (Fig. 2). 

Dissection of the specimen showed that the posterior portion 
of the knee joint was in continuity with the posterior compart- 
ment of the lower leg. There was much soft tissue destruction 
and obvious osteomyelitis of the lateral femoral condyle 


i 

- Discussion 
Extensi iew of the literature failed to find rupture 

mal fovial joints mentioned as a complication of 
septic arthritis (Brewerton and Manning, 1960; Argen 
et al., 1966), Pyogenic arthritis was, however, noted 
as being found more commonly and without any 
obvious cause such as penetrating injury in the debili- 
tated (Williams et al., 1960). It is therefore suggested 
that the differential diagnosis of a painful swollen 
calf includes consideration of a ruptured septic arth- 
ritis of the knee. 





Fig. 1. The patient's swollen knee and calf. Pressure o 
calf is producing a flow of pus from the infrapatell 
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Fig. 2. Arthrogram of the operative specimen show: 
communication between the knee joint and f 
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An amputation on the battlefield by Baron Larrey 


"General Sylly had his left leg almost completely shot away at the knee 
joint, the limb being attached by only a few strands of ligaments and 
tendons. He was carried behind the line of battle to the ambulance of the 
centre, but did not realize the seriousness of his wound on account of his 
state of extreme collapse from loss of blood. The operation was done at 
once, and he did not know until afterwards that he had lost his leg owing 
to the numbness and loss of sensation. In spite of his age (he was over 
sixty) and our critical condition he was cured in a very short time without 
any complication, except a discharging sinus which formed along the 
course of the femoral vessels owing to the violent stretching they had 
undergone. There is no doubt that but for this operation the General 
would have suffered the fate of his two colleagues."' 

In recalling this in 1841 Larrey added: “I performed the amputation 
in three minutes amidst the fighting, and had just finished when we were 
charged by a body of English cavalry. I had barely time to hoist the 
patient onto my shoulders and carry him as quickly as I could towards 
our army which had begun to retreat. I crossed a series of holes or ditches 
used for the cultivation of capers which saved us, since the cavalry could 
not follow over the broken ground, and I was fortunate enough to gain 
our rearguard ahead of the English dragoons. I ultimately reached 
Alexandria with my honourable patient on my shoulders and effected 
his cure there. The General has been living in France in retirement for 
many years. .. ." 


J. H. DIBLE (1970) Napoleon's Surgeon: London, Heinemann, p. 30. 
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Acute infective arthritis in the aged an 
chronically sick. Arch. Intern. Med. 106, 354—359. 
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with albumin versus plasma and with pulsatile 


versus non-pulsatile flow 


GEORGE M. ABOUNA, 
T. GREGGORY DELONG, ROBERT E. 
SUMMARY 
Four groups of canine kidneys were preserved by 
hypothermic perfusion for 24 hours in an attempt to 
compare the relative merits of using cryoprecipitated 
plasma or albumin as perfusates and of using pulsatile 
or non-pulsatile flow. All the kidneys were subsequently 
autotransplanted. At 0, 3 and 24 hours during preser- 
vation the following parameters were measured: 
perfusate and urine flow, renal vascular. resistance, 
perfusate serum glutamic oxaloacetic transaminase, 
lactic dehydrogenase, acid and alkaline phosphatases, 
ammonia, free fatty acids, clearances of creatinine, 1 
hippuran, Na* and K^. After reimplantation similar 
renal clearance studies were carried out, After trans- 
plantation overall kidney viability was assessed by 
recipient survival and by serum creatinine levels. The 
results obtained were subjected to statistical analysis 
and compared between the groups. It was found that 
perfusion with albumin solution gave a significantly 
higher perfusate flow rate (P < 002) and lower vascular 
resistance (P < 0-001) than perfusion with plasma. With 
albumin as the perfusate there was no significant 
difference in perfusion characteristics or in the post- 
plantation renal clearances regardless of whether 
pulsatile or non-pulsatile flow was used. With plasma as 


“the perfusate there was significantly higher perfusate 
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flow (P «0-01), lower vascular. resistance and higher 
post-implantation creatinine and hippuran clearances 
(P<0-02, P«0-001) with pulsatile than with non- 
pulsatile flow. In 24-hour renal preservation overall 
recipient survival and graft function after. transplan- 
tation were similar regardless of the nature of the 
perfusate or the type of perfusion. 
» 


SINCE the pioneer work of Belzer et al. (1967) pulsatile 

gen with cryoprecipitated plasma has become 
gemmfüily accepted as an effective method for the 
preservation of kidney allografts (Woods, 1971; 
Abouna et al., 1972: Abouna, 1974a). More recently, 
however, several investigators have questioned the 
necessity of using plasma or pulsatile perfusion for the 
preservation of organs. 

Claes et al. (1972a, b), for example, have reported 
very good results in the preservation of canine and 
human kidneys by perfusion with albumin solution. 
Also, using continuous and non-pulsatile perfusion 
several workers have reported successful short-term 

“preservation of kidneys (Romolo et al., 1971), liver 
(Tm and Alican, 1970) and heart (Co peland et al., 
1972); . 
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Since albumin solution is more readily available 
and easier to prepare than cryoprecipitated. plasm: 
and since non-pulsatile perfusion is cheaper anc 
technically less complicated than pulsatile perfusion 
the routine use of albumin solution and non-puisatne 
flow, if successful, should greatly simplify the preser- 

ration of kidneys in clinical practice. In view of this we 

felt it important to carry out a detailed and systematic 
study in order to evaluate the true merits of albumin 
solution with and without pulsatile flaw in the 
preservation of canine kidneys and to compare the 
results with those obtained by preservation 
cryoprecipitated plasma under the same perfusion 
conditions, 


Materials and methods 


Mongrel dogs weighing 10-15 kg were anaesthetized 


with intravenous Surital and connected to a positive 
pressure respirator. Through a midline abdominal 


incision one kidney was removed for preservation. 
The excised kidney was cooled by perfusion 
150ml of chilled, heparinized, ae Ringer's 
solution at a pressure of 100 mm Hg, and the renal 
artery was cannulated with an appropriate cannula for 
perfusion. A fine Silastic catheter, 2 mm in diameter, 
was placed deep inside the renal vein and fixed with a 
suture for sampling the renal vein effluent. The ureter 
was also cannulated with a polyethylene cannula of 
appropriate size for sampling and measurement 
urine flow during preservation. The kidney was then 
placed in the perfusion chamber and connected to the 
appropriate perfusion system. Regardless oi the tvpe 
of perfusion system used, perfusion was begun slowly 
and the perfusion pressure increased gradually to 
60 mm Hg where it was held throughout perfusion. 
The pressure was continuously monitored. with à 
transducer and recorder (Physiograph, Narco Insiru- 
ments). The perfusate pH was maintained at 7-2. 7-4 
by regulating the concentration of CO, in the alr 
going to the oxygenator and the temperature 
kept at 10°C. 

Two types of perfusion system were used, ih : 
was the Travenol Viacell perfusion unit which provides 
a true pulsatile flow wave. This consisted of a perfusion 

chamber, heat exchanger, membrane oxygenator and 
pulsatile Silastic pump, filter and sd e trap (Fig. Ih 
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Fig. 1. Diagram of circuitry for Kidney preservation by 
hypothermic pulsatile perfusion. Note: Silastic membrane 
oxygenation, heat exchanger and pump. The wave form of 
the pump is truly pulsatile as shown in the upper right 
corner. The renal vein is cannulated with a fine Silastic 
catheter and the ureter with a polyethylene tubing. The 
power source is the Travenol pneumatic module. 






no 
pem Membrane 


oxygenator 
= B-0 , CO, 


Top view of 


kidney chamber Pressure 













Heat 
exchanger 

















| Injection Rael niim 
| port Membrane | sampling _ 
|| oxygenator| Pert 
= O,+ CO, 


Fig. 2. Diagram of circuitry for kidney preservation by 
hypothermic non-pulsatile perfusion. The circuit is made up 
of similar parts as those for pulsatile flow except that a 
Harvard finger pump is used. Note that the wave form of 
this pump is a sine wave of low amplitude (upper right 
corner). 


Table 1: PERFUSATES 


Albumin Plasma 

CI 119 mEg 106 mEg 
CO, 17 mEq t6 mEq 
K 4-3 mEg 5-5 mEq 
Na 151 mEq 133 mEq 
Glu 350 mEq 365 mEq 
Osmolality 340 mosmol 300 mosmo! 
Additives: 

MgSO, 8 mEq 8 mEq 

Albumin 40 g 

Papaverine 60 mg Procaine 200 mg 

Insulin 80 units 80 units 

Solution Medrol 125 mg 125 mg 

Ampicillin 500 mg 500 mg 


Heparin 10 000 units 10 000 units 


All concentrations are per litre. Albumin solution was 
prepared and stored until used. Plasma was thawed and filtered 
just before use. 
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The second system provides a non-pulsatile flow weaver 
and this was made up of similar parts except that 3 
Harvard finger pump (Model 1202) replaced th 
pulsatile Silastic pump (Fig. 2). The two ie oad 
employed were 4 per cent albumin in extracellular- 
type fluid and cryoprecipitated canine plasma. Both 
perfusates contained empirically chosen additives 
(Table 1), 

Four groups of experiments were carried out in this 
study: . 

Group |: Five kidneys were perfused with albumin 
solution and non-pulsatile flow. 

Group 2: Four kidneys were perfused with albumin 
solution and pulsatile flow. 

Group 3: Five kidneys were perfused with cryo- 
precipitated plasma and non-pulsatile flow. 

Group 4: Four kidneys were perfused with plasma 
and pulsatile flow. 

Thus 9 kidneys were perfused with albumin and 9 
with plasma. 

Eight kidneys were perfused with pulsatile and 10 
with non-pulsatile flow. 

During perfusion, the following parameters were 
measured at 0, 3 and 24 hours: (1) Perfusate pressure, 
perfusate flow and renal vascular resistance; (2) pH, 
Po, PCO,, arteriovenous oxygen difference and oxygen 
consumption; (3) perfusate Na^, K+, Cl, Ca? 
blood urea nitrogen (BUN), glucose, protein add 
osmolality; (4) perfusate serum glutamic oxaloacetic 
transaminase (SGOT), lactic dehydrogenase (LDH), 
acid and alkaline phosphatases. ammonia and free 
fatty acids; (5) 30-minute clearances of exogenous 
creatinine, I hippuran, Na’, K^, PO, and glucose. 

Twenty-four hours later the dog was anaesthetized 
and its contralateral kidney removed and the preserved 
kidney was autotransplanted to the right low 
quadrant. During transplantation the dog received 


| litre of lactated Ringer’s solution containing 10 pere | 


cent mannitol over a period of 2 hours. Fifteen 
minutes after graft revascularization and before 
implantation of the ureter the following measure- 
ments were made: (1) rate of urine production and (2) 
two consecutive 15-minute clearances of endogenous 
creatinine, “HL hippuran, Na^, K^, PO, and glucose. 
One hour after revascularization, a biopsy was od 
for light and electron microscopy. 

After transplantation the viability of the kidney was 
assessed by the survival of the animal and by 
ment of the serum creatinine on alternate days 
period of 4 weeks or until the death of the animal. 

Perfusate electrolytes, BUN, glucose, calcium, 
creatinine, protein, SGOT, alkaline phosphatase and 
LDH were measured by the Technicon SMA 6/60 and 
SMA 60/12 autoanalyser. Perfusate ammonia was 
measured by the method of Horn and Squire (1967) 
and the free fatty acid concentration by the method of 
Cohen et al. (1969). 

For creatinine and hippuran clearance studies 80 mg 
of creatinine and 40 aCi of "I hippuran were added to 
1] litre of perfusate at time 0. Urine and perfusatez 
creatinine concentrations were 


tint | ere measured b 
autoanalyser and the ?!I hippuran was cowffed using 
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able 1: COMPARISON OF PERFUSATE FLOW RATES (ml/min g™') ‘ 
. * Albumin Plasma Non-pulsatile Pulsatile s 
pou erou pr E a er (group: dno 9) E (GOUp. Land i (eraups < a00 IF d ey 
30 Mo 1-58 1:27 NS 1-415 1-40 NS 
z03 30-17 i028 0-21 
3 hr 2-120 1:59 NS 2-08 1-49 NS 
0:28 SOP — —  —  — X 0:22 0-23 
24 hr ~ 2-046 1-04 << 0-025 1-56 1-50 NS 
+ 0-29 3:018 0-314 23 
" Albumin Plasma Albumin Plasma 
non-pulsatile non-pulsatile pulsatile pulsatile 
Time (group |) (group 3) P (group?) —  (groupá) — ^ ^4 — 
3 hr 2:42 1-73 NS 1-60 L] NS 
40:37 BOER ds 0-33 0-36 
24 hr 2-308 0-82 001 1:60 1-40 NS 
+ 0-40 -+ (07 0:28 0-42 


Table IH: COMPARISON OF PERFUSATE FLOW RATES (ml/min g ') 





; plasma and non-pulsatile flow gave markedly lower 
flow rates. These differences were again statistically 
significant at 24 hours. However, with pulsatile 
perfusion there was no statistical difference in the flow 
rates of kidneys perfused with albumin and those 
perfused with plasma. Further breakdown of the data 
(Table III) shows that when albumin solution was 
used the flow rate remained high, regardless of the 
type of perfusion system used, whereas when plasma 

.was the perfusate, pulsatile flow gave a significantly 


gs il rate than non-pulsatile perfusion at 
24 ho 


* 
* 





Albumin Albumin Plasma Plasma 
non-pulsatile pulsatile non-pulsatile pulsatile 
Time (group |) (group 2) ETE eee 1o / eee (group 4) — E 
30 min 1-63 1-51 p24 [318 
4053 0-29 Q2 ss URS 
3 hr 2:42 1-60 NS 1-73 KIE NS 
20:37 i033 0-18 2 0:36 
24 hr 2.30 1-60 NS 0-82 1-4] KO 
0-40 0-289 0-07 042 
a Packard gamma well counter (Model 5052). All the + 
results were compared between the various groups of 160 | 
kidneys and were subjected to statistical analysis. | 
Results c- 140 | 
Perfusate flow E 
During preservation with albumin solution the £ 49 | 
perfusate flow remained constant throughout the I 
@A-hour period, while during preservation with : | 
plasma there was a progressive fall in the flow. When — ; Ho | 
the flow rate of kidneys perfused with albumin E ~ 
solution was compared with that of kidneys perfused > 80 
with plasma, there was a highlv significant difference a. Plasma 
at 24 hours (P « 0-05), but not at 3 hours. When the 8 
perfusate flow rate using pulsatile perfusion was 3 s NS 
compared with that using non-pulsatile perfusion, 3 E^ 
regardless of the type of perfusate, there was no w 40 f 
signfficant difference at 3 hours or at 24 hours (Table E P-O0I P«0-005 PO02 
ID. When the results were further analysed according ~ pr ——— — —À EET n 
to eithgp the perfusate or the type of perfusion, it was Albumin 
HAS cla perfusion with albumin and non-pulsatile 
flow gave very high flow rates, whereas perfusion with 1—1 T a 


Hours of perfusion 
Fig. 3. Renal vascular resistance during preservation of 
kidneys for 24 hours by non-pulsatile perfusion. Note that 
there was a very marked rise in perfusion resistance oniy 
when the perfusate employed was crvoprecipitated plasma. 


Renal vascular resistance 

Changes in the vascular resistance followed a pattern 
similar to that of the flow rate but became evident at a 
much earlier time in the course of the perfusion. 
During perfusion with albumin solution there was a 
fall in the renal vascular resistance during the first 
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Table IV: COMPARISON OF RENAL VASCULAR RESISTANCE (min Hg/ml sec ^!) "n 
: Albumin Plasma Non-pulsatile Pulsatile © . 
Time * (groups | and 2) (groups 3 and 4) P (groups | and 3) (groups 2 and 4) mri 
Q hr 34-533 55-543 NS 38-87 47-317 y 
EITI p48 =S5-311 13-98 
3 hr 23-067 46-7285 «0-028 29-030 41-586 NS 
ji 0-968 i 8.837 3-44 ¿i p22 
24 hr 24:50 81-825 0-001 54°59] 45-767 g NS + 
EMI2 9-863 + p33 13-73 
Albumin Plasma Albumin Plasma 
non-pulsatile non-pulsatile pulsatile pulsatile x 
Time (group 1) (group 3) P (group 2) (group 4) P 
Q hr 32-58 48:3 NS 29:433 65-2 NS 
45:478 i 8459 S5 348 25:4 
3 hr 22-87 38-28 ~ 0-025 23-467 55:173 NS 
E POOS |— 1 |1 a 4-75 c 2-46 17-16 
24 hr 24-83 90-3 «< 0-001 23-833 67-7 NS 
47 9:37 2:42 H2 bl:34 
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Table V: RENAL FUNCTION DURING PERFUSION 


Urine flow 
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(ml/min) 
Time Pulsatile 
3 hr 
Mean standard error of mean 0-24: 0:17 
P NS 
24 hr 
Mean -standard error of mean 0-90 .: 0-26 
P z 0:408 


Creatinine clearance 








(ml/min) 
Non-pulsatile Pulsatile Non-pulsatile 
0-71.:0:22 0:32 0-24 0-89 —- 0-25 
NS 
13953 OR 0:97 £027 LRI 40:57 
NS 
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3 hours. During perfusion with plasma, on the other 
hand, there was also a temporary fall in the vascular 
resistance during the first 3 hours but this had in- 
creased twofold by 24 hours. The difference in the 
vascular resistance. between the two perfusates was 
highly significant both at 3 hours and at 24 hours. 
Again, when the vascular resistance of kidneys 
perfused with albumin and non-pulsatile flow were 
compared with that of kidneys perfused with plasma 
and non-pulsatile flow, highly significant differences 
were obtained (Fig. 3). There was no significant 
difference in the vascular resistance between kidneys 
perfused with albumin and pulsatile flow and those 
perfused with plasma and pulsatile flow (Table IV ). 

Table IV also illustrates that when the vascular 
resistance of kidneys perfused with pulsatile flow was 
compared with that of kidneys perfused with non- 
pulsatile flow, regardless of the nature of perfusate, 
there was no statistical difference either at 3 hours or 
at 24 hours. 


Renal clearances during perfusion 

Urine flow during hypothermic preservation with 
albumin solution at a pressure of 60mm Hg was 
practically negligible and consequently clearance 
studies could not be calculated for most of these 
kidneys. 

Urine flow during hypothermic perfusion with 
plasma increased over the course of perfusion. It was 
observed that kidneys perfused with non-pulsatile 
flow showed considerably higher rates of urine flow 
than those perfused with pulsatile flow. The difference 
between the two groups was statisticallv significant at 
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24 hours. The clearances of creatinine also increased 
in the course of perfusion, but there appeared to be no 
Statistically significant difference between kidneys 

= i i = : e 
perfused with pulsatile and those perfused with non- 
pulsatile flow ( Table V). 


Changes in perfusate enzymes 
There were no significant differences between kidney 
perfused with albumin and those perfused with 
plasma, or between kidneys perfused with pulsatile 
and those perfused with non-pulsatile flow with 
regard to changes in perfusate ammonia, free fatty 
acids, SGOT and alkaline and acid phosphatases. 
However, there appeared to be a much greater rise in 
the level of LDH enzyme in kidneys perfused with 
albumin than in those perfused with plasma. The 
differences were statistically significant at 24 hburs. 
The greatest differences were observed between kidneys 
perfused with albumin and non-pulsatile faw, and 
those perfused with plasma and non-pulsatile Ne 

In general, no significant differences were found in 
LDH between kidneys perfused with pulsatile and 
those perfused with non-pulsatile flow, regardless of 
the nature of the perfusate used (Table VT). 


Renal function on reimplantation 

During the first hour immediately following reimplan- 
tation there were no significant differences in renal 
function between kidneys perfused with albumin and 
those perfused with plasma as measured by urine 
volume and by clearance of creatinine, E hippuran,. 
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Kidney preservation by hyperthermic perfusion 
‘Table VI: RISE IN PERFUSATE LDH ENZYME (^, of value at 0 time) : 
. v Albumin Plasma Non-pulsatile Pulsatile $ 
* Time (groups | and 2) (groups 3 and 4) P (groups 1 and 3) (groups 2 and 4i 
0-3Nr 554 182 NS 426 273 NS 
4-193 459 4 185 487 
0-24 hr 2829 914 «; 0-005 1916 1661 NS 
i 463 209 x6592 45455 
: Albumin Plasma Albumin Plasma 
non-pulsatile non-pulsatile pulsatile pulsatile 
Time (group I) (group 2) P (group 3) (group 4) p 
0-3 hr 973--6 98-7 0-025 239 318 NS 
de 263 3:56 4 [48 +85 
0-24 hr ALI 638 < 0-001 1864 1391 NS 
k 197 4.203 +90 298 
Table VIE: KIDNEY FUNCTION ON REIMPLANTATION 
Albumin Albumin Plasma Plasma 
non-pulsatile pulsatile non-pulsatile pulsatile 
Function (group |) (group 2) P (group 3) (group 4) P 
Urine (ml/min) 0-94 2-40 NS 049 1-35 NS 
£030  —  — zx 1:37 2] 40-36 
Creatinine clearance (ml/min g^) 0-10 0-12 NS 0-06 0-14 (O25 
4; 0:04 +007 +002 t 0-02 
31] hippuran clearance (ml/min g ^!) 0:34 0-42 NS 0-15 0-76 - OOO] 
+ Q-47 0-25 +005 /— — — — x 0-08 
Na clearance (ml/min g ^') 0-02 0-04 NS 0-01 0-01 NS 
4 0-01 = 0:01 4: 0-00 0-02 
K clearance (ml/min g^!) 0:17 0-13 NS 0-07 0-13 NS 
30-09 4. 0-07 0-403 0-0? 
Table VILI: KIDNEY FUNCTION ON REIMPLANTATION 
Albumin Plasma non-pulsatile Pulsatile 
i Function .. (groups | and 2) (groups 3 and 4 P (groups I and 3) (groups 2 and 4) P 
V rine (ml/min) 1-56 0-80 NS 0-65 1-80 NS 
0-62 ur Q- 2 0) Í Ej us o 60 
Creatine clearance 0-08 0-09 NS 0-07 0-11 NS 
(ml/min g) 10:04 = 0-02 +002 0-03 
1] hippuran clearance 0-26 O39 NS 0:21 0-63 PGS 
(miimin ez O14 ts 0-11 £007 Od 
Na clearance 3:0-01 i001 NS 0-02 Q:01 NS 
(ml/min g^!) + 0-00 40-01 i 0-00 0-00 
K clearance 0-14 0-10 NS 0-12 0-10 NS 
(mUmin gy | | | | 4E 0-08 Q02 | | E 0-05 d4:0-032 
Table IX: RECIPIENT SURVIVAL AND Recipient survival and graft function 
GRAFT FUNCTION Table 1X shows the number of dogs surviving after 
Total | | autotransplantation, the highest serum = creatinine 
no.of No, maximum 14-day obtained and the creatinine levels at 14 days. There is 
Group dogs surviving creatinine — creatinine FM : ; | ae u 
7 = . no significant difference in any of these parameters 
Albumin 2 8 3471055 Pals 0-14 between kidneys perfused with albumin and those 
Plasma 9 7 425 + 0-84 1-68 + 0-4 i. xs AEN ESS Le ee ii nee 
Non-py.satile 10 9 1654052 1664031 perfused with plasma. Similarly, no differences were 
‘New observed between kidneys preserved with pulsatile 
Pulsatile flow 8 6 396-008  L40:00 and those preserved with non-pulsatile perfusion. 
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perfused with non-pulsatile flow a significant difference 
was found only with regard to the hippuran clearance, 
with the pulsatile perfusion giving the greater clearance. 
Whereas the immediate post-implantation function 
of kidneys perfused with albumin solution was 
similar regardless of whether pulsatile or non-pulsatile 
perfusion had been employed, kidneys perfused with 
plasma showed significantly better creatinine and 
- hippuran clearances when pulsatile rather than non- 
Spa le had been used (Tables VII and 
VITT) 


. + 
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Morphological changes 

Electron microscopic studies of renal biopsies taken 
| hour after graft revascularization showed only minor 
ultrastructural changes in tubular and glomerular 
structures in all the functioning grafts. No discernible 
differences were found between the functioning 
kidneys from all the experimental groups. 


Discussion 
In recent years there has been an increasing trend to 
use synthetic solutions such as albumin or plasms 
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protein fractions in preference to plasma for the 
preservafion of kidneys and other organs. However, a 
detailed, svstematic and controlled experimental study 
has not so far been published in which the results 
of kidney preservation with these solutions are 
critically analysed and compared with those obtained 
by preservation with plasma. Also, controversy has 
continued as to whether pulsatile perfusion is at all 
necessary for organ preservation (Agishi et al., 1969; 
Turner and Alican, 1970; Romolo et al., 1971). While 
the value of pulsatile flow under normothermic 
conditions has been stressed by several investigators 
(Wilkens et al., 1962; Many et al., 1967; Soroff et al., 
1969) there are only scattered reports in which the 
effects of pulsatile flow have been compared with 
those of non-pulsatile flow under conditions of low 
temperature and reduced flow. We believe the results 
of the present investigation have provided some 
answers to two of the most important questions in 
organ preservation. First, is cryoprecipitated plasma 
really essential for successful hypothermic storage of 
kidneys? Secondly, is pulsatile flow necessary for 
short-term organ preservation? 

Employing the gross criteria of recipient survival 
and post-transplant serum creatinine, this study 
demonstrates that successful preservation of kidneys 
at low temperature for a period of 24 hours can be 
readily achieved with albumin solution and non- 
pulsatile flow. There appears to be no particular merit 
in using cryoprecipitated plasma and pulsatile flow. 
Whether these results will hold true for longer periods 
of preservation is not certain. Claes et al. (1972b) have 
reported successful preservation of kidneys with 
albumin solution using the Gambro machine for 
periods of over 3 days, although Moberg et al. (1972) 
and Zukoski et al. (1972) found albumin solution to be 
inferior to plasma in the preservation of kidneys for 
24 hours. In preliminary experiments we have been 
unable to extend the period of successful preservation 
with the albumin available in the USA beyond 24 
hours (Abouna, 1974a). It is plausible that the Swedish 
albumin, which contains different preservative media, 
is more suitable and is less toxic than the American 
product. 

Although overall graft survival appears to be 
unrelated to the nature of the perfusate or to the type 
of perfusion used during 24-hour preservation, certain 
important and subtle changes in renal haemodynamics 
and in renal function appear to be somewhat related 
to the type of perfusate and to the form of perfusion. 
Perfusion with albumin solution, for example, gave 
the highest renal perfusate flow rates and the lowest 
renal vascular resistance that we have ever observed in 
kidney preservation. Moreover, such excellent haemo- 
dynamic conditions were maintained unchanged for 
24 hours and often for as long as 72 hours (Abouna, 
1974b). Such a high perfusate flow and low vascular 
resistance could not be achieved with plasma, and 
as the perfusion interval was extended from 3 to 
24 hours the vascular resistance was nearly doubled 
and the perfusate flow rate nearly halved. It must be 
pointed out, however, that despite this important 
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difference in flow the maximum serum creatinine after 
transplantation in animals receiving albumin-preserved' 
kidneys was not lower than in those receiving plasma* 
preserved kidneys. Thisobservation would indicate that 
beyond some minimum but critical value the renal per- 
fusate flow rate is probably not an important factor for 
successful preservation of kidneys under hypothermic 
conditions for 24 hours. This assumption was further 
confirmed by the fact that important renal functional 
parameters, such as clearance of creatinine, hippurgn, 
Nat, K> and glucose, when measured immediately 
after retransplantation were also unrelated to the 
nature of the perfusate. In view of the finding that 
changes in the concentration of free fatty acids during 
preservation with albumin were not significantly 
different from those during preservation with plasma, 
it is plausible to suggest that both these perfusates 
contain usable substrates in amounts sufficient to 
provide the energy requirement for 24-hour preser- 
vation. 

A most unusual and rather paradoxical finding was 
that the rise in the level of perfusate LDH enzyme was 
significantly greater in kidneys preserved with albumin 
than in those preserved with plasma. This finding 
cannot be explained at the present time, particularly 
when there was neither a corresponding rise in other 
intracellular enzymes nor any evidence of tubular 
ultrastructural changes indicative of serious cellular 
damage in the kidneys perfused with albumin. 

Several investigators have reported that under 
normothermic conditions, pulsatile flow has definite 
merit in maintaining tissue function. The present 
study, however, indicates that under hypothermiet 
conditions the benefits of pulsatile perfusion, if any, 
are dependent upon the type of perfusate being used. 
Thus, high perfusate flow and low vascular resistance 
were obtained with pulsatile flow only when plasma 
was the perfusate. Also, the postimplantation renal 
clearances of creatinine and “J hippuran were 
significantly higher in the kidneys preserved with 
pulsatile perfusion only when the perfusate was 
cryoprecipitated plasma. When the perfusate was 
albumin solution neither the perfusion characteristics 
nor the postimplantation renal clearances were 
significantly altered when non-pulsatile perfusion 
was used. However, neither recipient survival enor 
the serum creatinine levels after autotransplantation 
were improved by preservation employing pulsatile 
perfusion with either plasma or albumin. ME 

The observation that kidneys perfused with albumin 
solution failed to excrete urine during preservation 
was probably due to inadequate filtration pressure, for 
in some experiments urine flow was obtained when the 
perfusion pressure was raised above 80 mm Hg. 

The results obtained in this study permit four 
important conclusions to be made. First, hypothermic 
perfusion of kidneys with albumin solution gives 
significantly higher perfusate flow and lower renal 
vascular resistance than perfusion with cryopre- 
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cipitated plasma. Secondly, with albumin as the, 


perfusate there is no significant difference in. tbe 
perfusion characteristics or in the postir ation 
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. renal clearances of creatinine, ?'I hippuran, Na, K^ 
and glucose, regardless of whether a pulsatile or non- 


pulsatile flow is used. Thirdly, with plasma as the 
perfusate there is significantly higher flow rate, lower 
vascular resistance and higher postimplantation 
creatinine and hippuran clearances with pulsatile than 
with non-pulsatile flow. Fourthly, in 24-hour kidney 
preservation overall recipient survival and graft 
function after transplantation appear to be similar 
regardless of the nature of the perfusate or the type of 
perfusion, 
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Effect of allopurinol on tissue ATP, ADP and 
AMP concentrations in renal ischaemia 


S. K. CUNNINGHAM, T. V. KEAVENY AND P. FITZGERALD* 


SUMMARY 

The effect of allopurinol on the concentrations of ATP. 
ADP and AMP in rat kidneys during ischaemia and 
postischaemic recovery was studied. Significantly higher 
concentrations of ATP, ADP and AMP were main- 
tained in the allopurinol-treated animals as compared 
with the control animals during ischaemic and post- 
ischaemic recovery. 


ALLOPURINOL treatment has been applied to many 
ischaemic and hypoxic situations experimentally. 
Allopurinol was shown to have a protective effect in 
ischaemia in canine kidneys (Vasko et al. 1972), and 
has a considerable protective effect upon the ischaemic 
deterioration of myocardial function (De Wall et al., 
1971). Pretreatment with allopurinol was shown to 
increase the survival rate of dogs subjected to haemor- 
rhagic shock (Crowell et al., 1969). 

These authors have proposed that the main action of 
allopurinol is its inhibition of xanthine oxidase which 
catalyses the irreversible step in the catabolism of 
purine energy compounds such as ATP, ADP and 
AMP (Fig. 1). During ischaemia these break down to 
their metabolites such as adenosine, inosine and 
hypoxanthine, which can diffuse out of the cell, and 
are broken down further to xanthine and uric acid by 
xanthine oxidase in the liver. This may also occur 
within the ischaemic tissue if xanthine oxidase is 
present in significant amounts. 





| xanthine oxidase | 
Sones O GUANINE — - XANTHINE | 
| xanthine oxidase | 
| ALLANTOIN as cae URIC ACID | 
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Fig. 1. Importance of xanthine oxidase in purine nucleotide 
metabolism. 


During postischaemic recovery the cell cannot 
reutilize xanthine and uric acid for the resynthesis of 
ATP, ADP and AMP since hypoxanthine catalysis by 
xanthine oxidase to xanthine and uric acid is an 
irreversible step. Thus, by inhibiting xanthine oxidase, 
allopurinol should preserve the purine metabolites 
from irreversible breakdown. These metabolites 
should then be available for resynthesis to ATP, ADP 
and AMP during revascularization. It was postulated 
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that this was the basis of the protective effect of 
allopurinol against ischaemic damage (Crowell et al., 
1969; De Wall et aL, 1971; Vasko et al., 1972). 

In order to evaluate this hypothesis experiments 
were carried out to determine whether allopurinol 
maintains higher levels of ATP, ADP and AMP in 
tissues during ischaemia and postischaemic recovery. 
The experimental model chosen was the rat kidney. 


Materials and methods 

Eighty-two rats of weight 200-240 g were used in 
these experiments. Anaesthesia was maintained with 
ether, and the kidney was exposed through a midline 
incision. Only one kidney was used in each animal. 
The kidney was dissected free from all tissue except 
the renal artery, vein and ureter. In the groups where 
the kidney was rendered ischaemic this was achieved 
by clamping the renal pedicle containing the renal 
artery, vein and ureter. Immediately following the end 
of the ischaemic or postischaemic recovery interval 
the kidney was removed and immediately dropped 
into liquid nitrogen. Allopurinol was prepared as thee 
sodium salt at a concentration of 25 mg allopurinol/ 
ml, and when utilized was administered at 100 mg/kg 
body weight via the inferior vena cava 20 minutes 
before clamping. 

For determination of ATP, ADP and AMP the 
kidney was taken from the liquid nitrogen, fragmented 
and weighed in ice-cold 0-6 N perchloric acid, then 
homogenized and filtered through cooled Millipore 
filler units as quickly as possible. ATP, ADP and 
AMP were determined in the filtrate by the method of 
Adam (1962), in which enzymatic reactions which 
depend on ATP, ADP and AMP are coupled to the 
oxidation of NADH, which can be measured spectro- 
photometrically. 


Results a 
The experiments were divided into groups as shown in 
Table I. Group I consisted of kidneys removed with 
minimal ischaemia. The time between transection of 
the blood vessels and contact with liquid nitrogen was 
approximately 1 second. 

Kidneys in the remaining groups (H-XI) were 
subjected to periods of ischaemia and postischaemic 
recovery. These groups were subdivided into groups 
in which animals were treated with allopurinol and 
control groups. Table I shows the mean concentrations 


of ATP, ADP and AMP and their total concentration 


in all the groups. z 
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. Effect of ischaemia 
.ischgemia caused a rapid fall in the total concentrations 
* of ATP, ADP and AMP in the kidneys (Fig. 2). 
Following 30 minutes’ ischaemia the total of ATP, 
ADP and AMP had fallen to 44-5 per cent of normal 
in the control group (group H) and 53:1 per cent in the 
Allopurinel-treated group (Group HI). This difference 
was significant (P < 90-0025). From 30 to 60 minutes’ 
ischaemia the total concentration fell further—to 
34:1 per cent of normal in the control group (group 
VI) and to 42:3 per cent in the treated group (group 
VII). Again the difference was significant (P < 0-0005). 
The same pattern was found in the case of ATP 
concentration alone (Fig. 3), except that the decrease 
was greater. ATP in the controls fell to 22-0 per cent 
following 30 minutes’ ischaemia and to 16 per cent 
following 60 minutes’ ischaemia, and ATP in the 
allopurinol-treated groups fell to 30-6 and 20-6 per 
cent following 30 and 60 minutes’ ischaemia re- 
spectively. The greater percentage decrease in ATP as 


compared with the percentage decrease in the total of 


the three adenine nucleotides was due to a change in 
the relative concentrations of ATP, ADP and AMP 
(Fig. 4). 


Effect of postischaemic recovery 

1. Control animals: After 30 minutes of postischaemic 
recovery the total of ATP, ADP and AMP in the 
control animals had risen from 31-1 to 40-0 per cent of 
normal (Fig. 2). This rise was not sustained, as the 
total of ATP, ADP and AMP was only 42:6 per cent of 
formal even after 90 minutes’ postischaemic recovery. 
2. Allopurinol-treated animals: The total of ATP, 
ADP and AMP in the allopurinol-treated animals had 
risen from 42-3 to 55:3 per cent after 30 minutes of 
postischaemic recovery. The levels continued to 
increase and the total was 75-4 per cent of normal 
after 90 minutes of postischaemic recovery. 

The diflerence between the totals in the control and 
allopurinol-treated groups was significant after 
30 minutes’ postischaemic recovery (P «0-005) and 
after 90 minutes’ postischaemic recovery (P « 0-0025). 

The same pattern was observed in the case of ATP 
alone. The ATP concentration in the control animals 
increased from 16 to 42-3 per cent of normal after 
30 minutes’ postischaemic recovery, and only to 
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43-8 per cent after 90 minutes' postischaemic recovery. 
In the allopurinol-treated animals the ATP concentra- 
tionincreased from 20:6 to 51-4 per cent of normal after 
30 minutes’ postischaemic recovery and to 81-1 per cent 
of normal after 90 minutes’ postischaemic recovery. 


Discussion 

Kidneys of rats treated with allopurinol maintained 
higher concentrations of ATP, ADP and AMP during 
60 minutes of ischaemia than the kidnevs of untreated 
rats. These higher concentrations probably result as 
follows. Degradation of purine nucleotides in the 
untreated tissues during ischaemia proceeds bevond 
hypoxanthine through the irreversible step to xanthine 
and uric acid. This irreversible breakdown is prevented 
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Fig. 2. Total concentrations of ATP, ADP and AMP in 
rat kidneys during ischaemia and postischaemic recovery. 
—. Controls. - - ~ Allopurinol-treated. 


Table I: DETAILS OF THE EXPERIMENTAL GROUPS AND RESULTS 


Warm Postischaemic 
ischaemia recovery Allopurinol 

Group (min) (min) pretreatment ATP ADP AMP Total 
I 0 0 0-905 +.0-220 1:148 0:242 1:291 40-352 3344 0:362 
If 30 0 0-199 + 0-049 0-336 — 0-048 0-956 :- 0-110 1-49) 0-137 
E 30 0 0-276 +-0-042 0-400 - 0-044 1-100- 0-098 776-0: 161 
IV 30 30 0-425 i- 0:116 0-578 0-090 0-637 0-158 1:640 + 0: 190 
VI 60 0 0-145 + 0-059 0-235 - 0-056 0-662 = 0-150 1-042 -- 0-162 
Vu 60 0 0-187 + 0-047 0-372 = 0-049 0-856 = 0-058 L415 O-O80 
Vil 60 30 0-383 .- 0-091 0-545 0-136 0-444 2 0-102 P3725 0241 
Ix 60 30 d 0-466 + 0-141 0-715 = 0-092 0-670 © 0-099 LRS 0:286 
y X 60 RO O 0-306 + 0-069 0-573 = 0:118 0:455 0-152 L424 10:258 
. XI 60 90 de 0-807 -0-252 0-946 0-166 0-768 0-170 2-521 -- 0-554 
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Results expressed as mean -+ standard deviation in umol/g wet weight. 
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30 60 0 30 60 90 
Ischaemia Postischaemic recovery 
(min) 
Fig. 3. ATP concentration in rat kidneys during 
ischaemia and posuschaemic recovery. 
c , Controls. = = - . Allopurinol-treated. 
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90 minutes 
postischaemic 
recovery 
Fig. 4. Relative concentrations of ATP, ADP and AMP in 

rat kidneys in control and allopurinol-treated groups. 
C, Control groups. A, Allopurinol-treated groups. 
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in the allopurinol-treated tissues, and hypoxanthine - 
accumulates during ischaemia. This accumulatiop of. 
hypoxanthine would, by mass action, slow the rate of 
breakdown of ATP, ADP and AMP and thus main- 
tain higher concentrations during ischaemia. 

During revascularization much of the purine 
metabolites such as adenosine, inosine, sand hy-. 
poxanthine would have been washed from the kidney 
and would be circulating in the blood. These may be 
either metabolized further in the liver, which has tht 
highest activity of xanthine oxidase, or taken up again 
by the kidney for resynthesis of purine nucleotide 
phosphates. When blood flow was restored to the 
kidneys the total of ATP, ADP and AMP increased 
during the following 30 minutes’ postischaemic 
recovery at almost the same rate in both the control 
and allopurinol-treated groups. Because of this it 
appears that during the earlv stages of recovery the 
resynthesis of ATP, ADP and AMP is unaffected by 
the irreversible loss of hypoxanthine to uric acid in the 
liver and other tissues. 

However, the situation is very different in the period 
from 30 to 90 minutes of postischaemic recovery. The 
total concentrations of ATP, ADP and AMP in the 
untreated kidneys following 90 minutes’ recovery 
were not significantly greater than the levels following 
30 minutes’ recovery. It seems that within 30 minutes 
following the return of blood flow to the kidney 
nearly all of the remaining purine intermediates had 
been irreversibly metabolized to xanthine and uric 
acid and were thus unavailable for resynthesis to ATP, 
ADP and AMP. K 

When allopurinol was administered the metabolites 
were broken down only as far as hypoxanthine and 
thus the kidney was able to draw on this circulating 
hypoxanthine pool for resynthesis of ATP, ADP and 
AMP. The result of this was that in the allopurinol- 
treated animals the total concentration of ATP, ADP 
and AMP continued to increase at an almost constant 
rate during the whole of the 90 minutes of post- 
ischaemic recovery. The results reported here show 
that allopurinol treatment maintains higher concen- 
trations of ATP, ADP and AMP in kidneys during 
ischaemia and postischaemic recovery. 

ft is well known that ATP, ADP and AMP, are 
among the most important constituents of the cell. 
They are involved in the provision of energy for 
utilization. of glucose, synthesis of fat, protein, 
nucleic acid and co-enzymes, contraction. of muscle 
and membrane transport, and their cellular levels also 
regulate many enzymes. Therefore, the cellular levels 
of ATP, ADP and AMP are of critical importance for 
the viability of an organ. Calman and Bel! (1973) and 
Keaveny et al. (1973) have postulated that the tissue 
levels of these three compounds may be used as an 
indicator of the viability of an organ following storage 
or ischaemic damage. 

If this hypothesis is correct, then any treatment 
which increases the tissue concentration of ATP, ADP 
and AMP should increase the viability of the tissue’ 
following ischaemia. Since Crowel et al. (1969) 
De Wall et al. (1971) and Vasko etal 11972) have 
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shown that allopurinol increases the viability of tissues 


subjected to ischaemia, the results reported here which 


show that allopurinol maintains higher concentrations 


of ATP, ADP and AMP during ischaemia and 
postischaemic recovery support the hypothesis that the 
levels of these three energy compounds may be used 
as an indicator of viability. 
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Facial incisions and approaches 


M. N. SAAD AND D. O. MAISELS* 


SUMMARY 

In this paper the basic principles are laid down for the 
design and technique of incisions in the face and neck. 
Adherence to these simple precepts will be well rewarded 
in terms of patients’ and surgeons! satisfaction. 


SURGICAL incisions inevitably leave scars, since this 
is the body's only method of repair, but it is the 
surgeon's duty to leave as little trace of his work as 
possible. This is particularly important on the face, 
as this, from the appearance point of view, is the 
most obvious and precious part of the anatomy. In 
order to obtain the best possible scar certain basic 
principles should be observed, notably in planning 
and in surgical technique. 


Planning 

Many years ago Langer (1862) mapped out the lines 
of skin tension, and more recently Borges and 
Alexander (1962) introduced the concept of ‘lines of 
relaxed skin tension’. While these did not correspond 
to Langer’s original lines they are a more useful 
guide in the placing of facial incisions. While a 
detailed consideration of the forces which determine 
these lines is beyond the scope of this paper, they 
are determined in the main by several factors, includ- 
ing the direction of the underlying muscle fibres and 
the dermal collagen bundles (Gibson and Kenedi, 
1967). Therefore facial incisions should be planned 
so that the resultant scar will fie in the lines of relaxed 
skin tension. This can be achieved either from a 
knowledge of where they lie or by asking the patient 
to make the appropriate grimace to throw the wrinkles 
into relief. A further factor to be considered is the 
placing of scars along the junction line between two 
or more aesthetic units, i.e, areas of facial skin which 
are bounded by a groove or wrinkle where they join 
a neighbouring aesthetic unit. An example would be 
the pre-auricular line where the cheek meets the ear. 
Finally scars may be concealed by placing them 
within the hairline, for example the eyebrow, or on 
a free margin such as the evelids or nostrils. 


Technique 

Of such great importance is the surgical technique 
that we make no apology for restating certain prin- 
ciples which are, regrettably, too often ignored: 

1. Delicate surgery demands delicate instruments, 
needles and sutures. 

2. Incisions should be made with sharp instruments 
at a right angle to the skin surface to avoid bevelled 
edges. An exception to this rule is when incising hair- 
bearing skin in which case the incision should be 
bevelled in the line of the hair shafts in order to pre- 
serve the hair follicles. 
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3. Respect for the tissues is essential. Gentle hand" 
ling and the use of skin hooks will avoid crushing 
and tearing of the skin edges with the resultant inflam- 
matory reaction, delayed healing and thickening of 
the scar. 

4. Adequate undermining of the skin edges serves 
two purposes: first, it prevents inversion of the skin 
edges, and secondly, it allows skin closure without 
tension. 

5. The importance of the suturing technique should 
not need stressing. Adequate use of subcutaneous 
and intradermal sutures will allow minimal tension on 
the skin sutures and enable the removal of the latter 
at the earliest possible time, certainly not later than 
the fifth day. 

6. Care must be taken to align the skin edges cor- 
rectly in order to avoid ‘stepping’. 

Provided that fine sutures are used the actual choice 
of material or type of suture is of little importance 
as compared with the avoidance of excess tension 
on the individual sutures. 

There are two broad categories of facial incisions. 
The first includes those designed for the excision of 
localized lesions involving the skin, and the second 
those which are inflicted in order to gain access to. 
deeper structures. While the above-mentioned parti- 
culars apply equally to both categories they will be 
considered for convenience under separate headings 
on a regional basis. 


Excisions 
Excisions on the face fall into two main groups: 

I. Those that can be closed by direct suture, such 
as elliptical and wedge excisions. Provided that the 
scar is placed in the correct line, elliptical excisions 
should be made sufficiently long to avoid the so- 
called ‘dog's ear’ at each end. 

2. Exeisions of varying shapes and sizes too large 
to close by direct suture and requiring grafts or flaps 
for their repair. In the design of flaps, planning 
should be such that the scars of the defect and of the 
donor areas conform with the basic principles, but 
a detailed discussion of the numerous varieties of 
flaps which may be used on the face will not be under- 
taken here. 

Excisions in the various regions of the face will 
now be considered: 


Forehead 

Excisions in the forehead are designed to produce 
scars which correspond with the wrinkles, i.e. hori- 
zontal over most of the forehead but vertical over 
* M. N. Saad: Plastic Surgery Centre, Wexham Park Hospital, 
Slough, Bucks. D. O. Maisels: United Liverpool Hospitals 
and Liverpool Regional Hospital Board. ` 
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_ the glabellar region. As one moves laterally to the 
temple one passes into a no-man's-land between the 


+ "forehead and the cheek where the lines radiate from 


the outer canthus of the eye (Fig. 1). 


Nose 

The direction of the optimal line for excision differs 
in different parts of the nose (Fig. 2). On the side 
walls the lines run downwards and medially, while 
in the midline the scars should preferably be vertical. 
Although small horizontal scars are acceptable on 
the bridge line, longer ones, by contracting, may 
produce a depression. At the glabella a vertical scar 
passing from the forehead to the nose will not infre- 
quently result in tenting across the depression of the 
glabellar notch and should therefore be broken by a 
Z-plasty at this point. Equally, a scar passing from 
the nose to the cheek across the nasofacial groove 
should be similarly treated in order to prevent ‘brid- 
ling’. On the tip of the nose there does not seem to 
be any optimal line, but as the amount of skin which 
can be spared in this area without producing distor- 
tion of the alar margin is limited, simple excision 
without skin replacement is uncommon. 

The alar margin and the alar base lend themselves 
to simple wedge excision of small lesions (Fig. 3). 
Sacrifice of an equivalent amount of tissue from the 
contralateral side may be required in order to main- 
tain symmetry. 


Eyelids 

Because of the special nature of eyelid skin, scars in 
this area tend to be particularly inconspicuous. 
Nevertheless, care must be taken to place the scars 
in the lines of relaxed skin tension (Fig. 4). These are 
roughly in the direction of the fibres of the orbicularis 
muscle except at the outer canthus where they radiate 
in the ‘crow’s feet. Great care must be exercised to 
avoid removal of too much skin in the vertical direc- 
tion lest one produces ectropion. This is particularly 
important in the lower eyelid. 


Cheeks 

The lines of relaxed skin tension in the cheek are very 
obvious especially on smiling (Fig. 5). Horizontal 
incisions on the cheek should be avoided at all costs. 
In the rare event that this is not possible the hori- 
zontal scar should be rearranged by a Z- or W-plasty. 
Particularly favourable sites on the cheek are the 
nasolabial ‘smile line’ and the pre-auricular line. 


Lips 

Operations on the lip should be designed to leave a 
vertical scar. Where the scar crosses the muco- 
cutaneous junction great care must be taken in the 
alignment of the skin edges lest a ‘stepped’ junction 
results. The upper and lower lip differ in that the 
former has more definite anatomical features in the 
central zone. This has a bearing upon the amount of 
-tissue which can be sacrificed by wedge excision and 
direct closure without producing obvious deformity. 
Even partial thickness excisions of the upper lip will 
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Fig. 1. Elliptical excisions on the forehead and temple. 
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Fig. 2. Elliptical excisions on the nose. 





Fig. 3. Wedge excisions of the | 
alar base—excision of a li 
wedge on the opposite side 

may be required for 

symmetry. 


T. 
A 


£ 


a y F 


Fig 4. Elliptical e€XCISIOnS Of 
the eyelids. 
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Fig. 5. Lines of relaxed skin tension on ib cheeks. 
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Fig. 6. Excision of a basal cell carcinoma on the upper lip and repair with a rotation flap. a, The lesion. b. Excision and 
repair marked with ink. c, Size of defect and rotation flap. d, Wound closed. 


more frequently require the importation of tissue. 
Fig. 6 illustrates a case in which skin was brought 
into the upper lip, leaving the scars of both the 
original defect and the donor site in optimal lines. 
It is interesting to note that in contrast to the eyelids, 
scars around the mouth should always be placed at 
right angles to the line of the orbicularis muscle 
except at the commissures, where they are in line 
with the muscle fibres. 


Chin 

In the centre of the chin scars should be vertical, 
elsewhere the optimal line is roughly circular around 
the chin pad (Fig. 7). 


Neck 

Scars following the natural crease line do particularly 
well in the neck (Fig. 8). At the junction with the face 
along the mandibular line different views are held: 
some authors condemn vertical or oblique scars 
crossing this line. We disagree with this view and 
feel that oblique incisions following the cheek lines 
can cross this border with impunity into the upper 
neck. 
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Ears 

The ear is very similar to the nose tip in that scars 
may be placed in any direction with the expectation 
of a good result. However, as with the nose tip the 
amount of skin which can be sacrificed without dis- 
tortion is very limited, except for the postauricular 
region. 

The ear lends itself particularly well to wedge 
excision, although secondary wedges of cartilage and 
possibly skin may require to be removed (Fig. 9) to 
avoid the production of the so-called ‘cup deformity’. 


Incisions for exposure 
In the planning of incisions for exposure of deeper 
structures three factors should be borne in mind: 

|. The incision must be long enough to provide 
adequate exposure. 

2. It must avoid damage to underlying important 
structures, for example, the mandibular branch of 
the facial nerve near the angle of the mandible. 

3. The resultant scar must be cosmetically accept- 
able by obeying the previously described principles. 

Incisions in different regions of the face will now 
be considered: ; 2 


Frontal region 
For wide exposure of the frontal bones and air sinuses 
* the córonal incision from temple to temple, as used 
by neurosurgeons for anterior craniotomies, is ideal, 
the scar being well concealed within the hairline (Fig. 
10). Short incisions within the hairline will provide 
access for,.more localized procedures, such as the 
insertion. of implants for correction of forehead 
contour defects. Gilliess temporal approach for 
elevation of a fractured malar bone is a further 
example (Fig. 11). 


Nose 

A great deal of work can be done on the nose through 
intranasal incisions but these will not be considered 
here. External nasal incisions are also required for a 
variety of reasons, Thus in the treatment of complex 





Fig. 8. Neck collar incisions. 


Fig. 9. Wedge excisions on the auricle. 
Additional secondary wedge excisions 
may be necessary to avoid the 

“cup ear’ deformity. 





Facial incisions and approaches 





Fig. 10. The coronal incision for exposure of frontal bones 
and sinuses. 





Fig. 11. The Gilles temporal approach for elevation ol 
fractured malars. 





Fig. 12. The H-shaped incision for exposure of the nase 
ethmoid area. 
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Fig. 14. The 'flying bird' incision for 
correction of deformities of the alar 
cartilages. 


Fig. 15. The midcolumellar incision 
for the insertion of implants to correct 
saddle nose deformities. 
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Fig. 16. Incisions for exposure of the medial and inferior 
walls of the orbit and for surgery to the levator palpabrae 
superioris muscle. 





naso-ethmoid fractures the upper part of the nasal 
skeleton can be exposed through an H-shaped incision 
(Fig. 12) (Converse and Hogan, 1970). An alternative 
exposure is through a vertical incision incorporating 
a Z-plasty ( Fig. 13). Nasal dermoids can be adequately 
excised through a simple midline vertical incision. 
Rearrangement and correction of displaced alar 
cartilages are often required in patients with cleft 
lip deformities and these cartilages can readily be 
exposed through the ‘flying bird incision’ (Fig. 14). 

A midline columellar incision will allow the inser- 
tion of a graft or implant for correction of a saddle 
nose deformity (Fig. 15), and large or extensive intra- 
nasal lesions can be dealt with by rhinotomy, in 
which one or both sides of the nose are turned up 
to expose the interior. 
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Fig. 17. The classic Fergusson incision. In order to avoid 
postoperative oedema of the lower evelid the upper part of 
the incision can be placed on the evelid margin (dotted line). 


Orbits 

The roof and upper portions of the medial and lateral 
walls of the orbit are completely exposed through the 
bitemporal coronal incision mentioned above. This 
is the approach used for the correction of severe 
craniofacial deformities such as Crouzon and Apert's 
syndromes (Tessier, 1967). For more limited exposure 
of portions of the roof or for access to the lacrimal 
gland an incision in the eyebrow will suffice. 

The external approach to the levator palpabrae 
superioris was described by Blaskovics in 1923, the 
incision being well concealed in the eyelid fold 
(Fig. 16). 

There are several possible approaches to the floor 
of the orbit (Fig. 16), each having its advocates. The 
simplest is an incision directly overlying the inferior 
orbital margin. This gives a wide exposure but if 
extended too far laterally may impede the lymphatic 
drainage of the eyelid with resultant oedema for 
some considerable time postoperatively. In order to 
avoid this problem the incision can be sited at the 
eyelid margin close to the lash line. The skin is then- 
carefully dissected off the orbicularis which is incised 
lower down, at the level of the inferior orbital margin. 
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Fig. 18. Postoperative appearance of a patient after subtotal maxillectomy. 


Lastly, the floor of the orbit can be safely and ade- 
quately approached through an incision in the inferior 
coniunctival fornix (Trotter, 1913). 

The medial wall of the orbit is readily approached 
through the classic curved incision in the medial 
canthal region, as used for the exposure of the ethmoid 
air sinuses (Fig. 16). This incision will also give access 
to the lacrimal sac and medial canthal ligaments. 

The lateral wall of the orbit can be exposed through 
an incision in the lateral part of the eyebrow extended 
downwards over the orbital rim. 

° 

Maxilla 

The classic approach to the maxilla is the Fergusson 
incision (1842) as illustrated in Fig. 17. The lip is 
split in the midline, the incision then passing across 
the floor of the nostril, around the alar base and up 
along the nasofacial groove. It is then carried laterally 
at the junction between the eyelid and cheek skin, 
the whole cheek being turned back from the maxilla. 
Over the years there have been numerous modifica- 
tions of this incision, mainly in the eyelid region, 
incorporating the varieties of incisions described earlier 
for the exposure of the floor of the orbit. While it is 
not always necessary to use the whole incision, there 
are occasions where even wider exposure can be 
obtained by Crocketts modification (1962). Fig. 17 


illustrates a minor modification of the lip portion of 


the incision; instead of dividing the lip in the mid- 
line we have placed the incision in the ipsilateral 
philtral bar, i.e. in a natural line (Fig. 18). 


Mandible and temporomandibular joints 

Remarkably large areas of the mandible can be 
exposed through intra-oral incisions, which is the 
method favoured by oral surgeons. This approach, 
however, has a very limited application for the 
excision of mandibular tumours. In such cases the 
-mandible should be approached through an incision 
parallel to and below its inferior border. great care 
being ‘taken to avoid damage to the mandibular 





Fig. 19. The lip-splitting incision used for wide acce 
mandible, tongue and floor of the mouth 





Fig. 20. The approach to the temporomandibular jou 


branch of the facial nerve. The posterior part ol 
submandibular incision will give access to the ascend 
ing ramus and coronoid process. If greater acces 
required, the lower lip and cheek can be turned bach 
by an incision splitting the lower lip in the midl 
skirting around the chin pad and then join 
submandibular incision (Fig. 19). 

The temporomandibular joint can be 
exposed through an L-shaped 
zygomatic process and down the pre-auriculai 
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incision. al 
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(Fig. 20). The latter part of the incision can be modi; 
fied by passing behind the tragus. : 


Tonsils and oropharynx 

While minor procedures in this region are readily 
carried out through the mouth, extensive tumours 
will require wider access. This can be achieved by a - 
combination of lip splitting and submandibular inci- 
sion, as described above. The mandible is then divided 
and swung laterally after the floor of the mouth and 
lingual sulcus are released. 


Neck 

In the past the deep cervical lymphatic glands and the 
great vessels of the neck were approached through an 
incision along the anterior border of the sternomastoid 
muscle. The central limb of Crile’s incision (1906) for 
radical neck dissection and the vertical limb of the 
T-shaped incision favoured by Martin (Martin et al., 
Fig. 21. Crile's incision for radical neck dissection. 1951) are similarly placed (Figs. 21, 22). This vertical 
line is, of course, at a right angle to the normal neck 
creases and results in unsightly scarring. Two collar- 
shaped incisions (Fig. 8) will give adequate access 
for a radical neck dissection, while leaving excellent 
scars. Perhaps of even greater importance is the 
increased safety of these incisions, since flap necrosis 
in the older types of incisions is likely to occur in 
relation to the vertical limb which overlies the carotid 
vessels, 

Lesser operations in the neck, such as the excision 
of branchial and thyroglossal sinuses and fistulae, 
should be carried out through a series of ladder 
incisions in the neck creases. è 





Salivary glands 

Parotid gland: The most popular incision for exposure 
of the parotid gland is that described by Patey (1930). 
It is a Y-shaped incision, the upper limbs of the Y 
embracing the ear and the lower limb lying in an 
obvious submandibular neck crease (Fig. 23). 
Submandibular gland: This gland can be readily 
exposed through the central portion of the upper 
collar incision employed for radical neck dissection. 





Fig. 22. Martin's incision for radical neck dissection. 
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Amputation of the finger 


J, E, SCOTT* 


SUMMARY 

A review of 151 partial or total amputations of the 
finger is presented, Emphasis is placed on the incidence 
of postoperative tenderness and the time taken off work 
by patients suffering digital amputation. It is concluded 
that in patients who, following injury, require digital 
amputation the best results are obtained by early primary 
proximal reamputation and the avoidance, where 
possible, of skin grafting. 


AMPUTATION of the injured finger is one of the most 
commonly performed operations. It is also one of the 
oldest described, there being records of digital 
amputations from the Upper Paleolithic Period 
(30 000 years ago) (Sahly, 1963). King Canute con- 
sidered the problem of the residual deformity after 
digital amputation and drew up a scheme of com- 
pensation which is very similar to that used by the 
Ministry of Pensions today (Bertelson and Capener, 
1960). 

In dealing with the deformity remaining when part 
or all of a finger is either completely severed or so 
severely injured that reconstitution is impossible, 
primary proximal reamputation is usually the treat- 
ment of choice. However, apart from the use of split 
skin or free full thickness grafts, there are in the 
literature many accounts of methods available for 
preserving length, e.g. the thenar flap (Flatt, 1957), 
Kutler's V-Y advancement flap (Kutler, 1947; Fisher. 
1967), the volar advancement flap (Hueston, 1966) and 
the distally based cross-finger flap (McGregor, 1972). 
Although these methods are particularly suitable for 
finger tip injuries or amputations through the distal 
phalanx they may be modified to suit more proximal 
amputations. Skin cover may also be obtained by 
using an abdominal or deltopectoral pedicle graft or 
a cross-arm flap. 

There is, however, little information about the 
complications of digital amputation, in particular the 
incidence of postoperative stump tenderness. Milford 
(1971) stated: ‘[digital] amputation stumps are often 
painful enough to require revision; in fact such 
revision is probably the most frequent elective 
operation in hand surgery’. 

This review was therefore carried out to report the 
incidence of stump tenderness and its relation to time 
of follow-up and to compare the incidence of tender- 
ness in patients whose operation involved a skin graft 
and those whose did not. 


Materials and methods 

Patients who had sustained an injury which had 
resulted in the partial or total amputation of one or 
more fingers were chosen at random from the records 
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of the Derbyshire Roval Infirmary, and were invited 
to attend for the purpose of this review. Each patient 
was asked whether the injury had been sustained at 
work, whether they had been in full employment at 
the time, and if so how much time they had taken 
off work and whether they had returned to the same 
job. The patients were asked whether they had any 
symptoms relating to their amputation stump(s), 
special emphasis being laid on tenderness and cold 
sensitivity. The stump(s) were then examined for 
clinical evidence of tenderness and neuroma formation. 

Only patients whose operation had involved the 
removal of bone were included, as the surgical 
principles involved in dealing with injuries requiring 
the repair or reconstruction of the finger pulp alone 
are different enough to warrant separate consideration. 

For the purposes of relating the time taken off 
work to this injury, patients who as well as injuring 
their finger(s) received other significant injuries were 
excluded from the series. 


Results 

One hundred and eighteen patients attended (104 
males and 14 females), vielding a total of 151 partia] 
or total amputations of the finger. Table 7 shows a 
breakdown of the sites of amputation. It is interest- 
ing to note that as only 6 of the 118 patients were 
left-handed the non-dominant hand seems more 
susceptible to this injury. The average age at the time 


average time interval between injury and review was 
4 years and 1 month (range 6 months to 40 vears). 


Tenderness 

Of the 151 stumps, 53 were tender. Fig. | shows the 
ratio of tender to non-tender stumps related to the 
time after injury, which is divided up into 6-month 
intervals up to 4 years. The last column shows the 
results from the stumps examined more than 4 years 
after injury. It can be seen that from 6 to 18 months 
after injury 56:1 per cent of stumps (21 out of 37) are 
tender and that this level decreases to 23 per cent (14 
out of 60) in those reviewed more than 4 years after 
injury. 

In 13 of the 53 tender stumps the tenderness was 
due to neuroma formation. Fig. 2 shows the distribu- 
uon of these throughout the review period. 

Of the remaining 38 tender stumps, Fig. 3 shows the 
ratio of tender to non-tender stumps in the 30 
amputations which involved a skin graft (18 split skin 
grafts, 6 full thickness grafts, 2 thenar flaps, 2 pedicle 
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grafts, | cross-arm flap and | cross-finger flap). Fig. 4 
shows this ratio in the 109 amputations which did not 
4involv* a skin graft. Of the tender stumps reviewed © 
more than 4 years after injury, after exclusion of the 























3 stumps whose tenderness was due to neuroma 5 
formation, 50 per cent (8 out of 16) of those in whom 
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the initial amputation involved a skin graft remained 
tender, whereas only 7:5 per cent (3 out of 40) of those 
in whom the initial amputation did not involve a skin 
graft were tender. 

The symptom of cold sensitivity was present in 95 
of the 152 stumps, and was slightly more common in 
those where there had been a skin graft (73:3 per cent) 
than in those where there had not (60-1 per cent). 


Time off work 

Of the 104 patients who were in full employment at 
the time of injury, 86 received their injury at work. 
Fifty of these injured only one finger and had only 
one operation. In this group the average time off work 
was 6:7 weeks (range 0-19 weeks). Eight patients (16 
per cent) returned to a different job because of the 
injury. 

In the remaining 54 patients who either injured 
more than one finger or had more than one operation 
the average time off work was 17:8 weeks (range O 
weeks to 2 years). Eighteen patients (33:3 per cent) 
returned to a different job because of the injury. 

Although the range of types of employment in these 
two groups is not identical it is similar enough to 
accord some significance to these results. 


Conclusions 

In partial or total digital amputation the best results 
are obtained by early definitive surgery and the 
avoidance of skin grafting. This is in accord with 
conclusions previously described when considering 
hand injuries in general (London, 1961), and more 
recently amputations of the thumb in particular 
(Pringle, 1972). 
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Haematoma of rectus abdominis from the use of an 
exercise wheel: a report of 3 cases 
ALISTAIR FRASER-MOODIE AND SIMON COX* 


SUMMARY 

Three cases are presented each with a haematoma of the 
sectus abdominis muscle. All 3 patients were using an 
exercise wheel at the time of onset of the abdominal 
pain. The fact that use of an exercise wheel ean cause a 
haematoma of the rectus abdominis muscle is not well 
documented. 


A POPULAR method of keeping fit and attempting to lose 
weight is the exercise wheel; also called the somet 
or ‘shmming wheel. From a Kneeling position the 
subject grasps the handles on each side of the wheel 
(Fig. 1) and leans forwards, pushing the wheel along 
the floor (Fig. 2). He then recovers the starting 
position. In performing this strenuous exercise the 
muscles of the trunk contract powerfully, particularly 
those of the anterior abdominal wall. As a result some 
slimmers have suffered lumbar disc lesions and others 
have fallen forwards on to the wheel, These 3 middle- 
aged patients reported here were obese and unfit. 
They all tried the exercise whee! and sustained an 
unusual injury: a haematoma of the rectus abdominis 
muscle. 


Case reports 

Case 1: B. C., a 63-year-old housewife. complained of severe 
central abdominal pain that radiated to her right groin and 
felt worse on coughing. The pain had begun suddenly but had 
subsided to a dull ache. She had also vomited twice. 

On examination the patient looked ill and was pale, obese and 
perspiring. In the lower right quadrant of her abdomen was a 
tender mass measuring 10> 6 cem that was difficult to outline. 
This mass was thought to be an inflammatory or neaplastic 
lesion of the caecum and her condition improved with con- 
servative treatment, Two days later periumbilical bruising was 
apparent (Laffont's sign; Fig. 3), and still later lumbar, buttock 
and suprapubic bruising appeared. Her haemoglobin fell 
from 13:5 2/100 ml on admission to II g/100 ml 2 days later. 
On further questioning the patient told us that she had been 
using an exercise wheel for the first time when the severe pain 
had started. Her pain and bruising settled. without surgical 
intervention. 


Case 2: P. T., a 64-year-old laundress, complained of acute 
abdominal pain that had started 2 davs previously as a mild 
ache. She had been quite well otherwise until earlier that day 
when the pain had suddenly become worse. 

On examination the patient was in great pain. but was 
apyrexial and not shocked: her pulse was 80 and regular and 
blood pressure 130/80. In her right iliac fossa she had a round 
mass measuring lO cm in diameter. This was acutely tender 
with a definite edge and felt cystic. The mass disappeared on 
tensing the abdominal muscles. Despite the fact that rectal and 
vaginal examinations were normal. a diagnosis of torsion of 
an ovarian cyst was made. 

At laparotomy through a lower right paramedian incision 
the rectus muscle looKed dark and oedematous. This muscle 
"was retracted laterally and behind it there were 300 ml of 
bood clot. When this clot was cleared, underneath there was 
fresh bleeding from the ruptured inferior epigastric artery 

*. * 
.* 
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(Fig. 4). Both ends of the artery were ligated and the remainder 
of the laparotomy revealed no other abnormality. 

The next day, on direct questioning, we learned that the 
patient had lost IO kg in weight by using the exercise w hec! 
for several months up to and including the das pror 
admission. 


Case 3: H. G.. a 49-year-old man, was admitied complaining 
of a lump and soreness in his abdomen for several weeks. He 
had been using the exercise wheel twice a dav for 6 months and 
had lost 8 kg in weight. He had experienced acute abdominal 
pain 6 weeks previously immediately after using the wheel. 
This pain had settled only to recur again later that day. when 
he had mildly exerted himself at work. He had noticed that hi 
abdomen was swollen. The swelling had become smaller and 
less painful. 

On examination he was a heavily bui man. Qn the rabi of 
the midline just above the umbilicus he had a smooth round 
mass measuring 2 cm. across. This was hard and noi tender. 
It did not disappear on tensing the rectus muscle and was 
immobile without skin attachment. A diagnosis of rectus 
sheath haematoma was made, with a differential diagnosis of 
Spigelian hernia, fibroma or fibrosarcoma. 

As the Jump had not changed between two attendances at 
the outpatients’ department it was excised under a genera! 
anaesthetic. A fibrous nodule was found situated in the rectus 
muscle. Histological examination showed a large quantis of 
fibrous tissue with deposits of haemosiderin and a few gam 
cells. This was consistent with a traumatic origin. 








Discussion 
A haematoma of the rectus abdominis muscie is an 
unusual cause of abdominal pain. The average age of 
100 cases reported by Teske (1946) was 46:8 years. 
As the muscle contracts branches of the superior or 
inferior epigastric arteries on its posterior surface arc 
ruptured. Teske (1946) also found that women were 
affected more commonly than men ina ratio of 2-7 - |. 
possibly because they have less muscle bulk to protect 
the vessels. A haematoma is most commonly found 
below the umbilicus where there is little support for the 
muscle as the posterior rectus sheath ends at the lined 
semicircularis and there is usually only one tendinous 
intersection (Teske, 1946), The peritoneum here is 
only loosely adherent, allowing a haematoma to spread 
and simulate almost any acute or subacute condition 
(Young. 1954). Above the umbilicus a rectus haema- 
toma is far less common and smaller as there is 
considerable support from the three tendinous inter- 
sections, the posterior rectus sheath and the 
cartilages (Teske, 1946). 

Examination reveals a painful mass in the ine of 
the rectus abdominis muscle which does not move on 


costal 
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Fig. 1. The resting position Fig. 2. 





Fig. 3. ( 4 NC | 


bruises can be seen in the left groin. 


Periumbilical bruising (Laffont’s sign). More 





Ihe rectus muscle has been retracted laterally, 
300 ml of clot have been removed and a clip placed on the 
ruptured inferior epigastric artery. 


Fig. 4. Case 2. 


respiration or extend across the midline. This mass 
cannot be moved from side to side and, as Fothergill 
first noticed in 1926, it may not disappear on sitting 
up or on tensing the rectus abdominis muscle 
(Fothergill’s sign). Additional features commonly 
found are a fever, a raised white cell count and a fall 
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The extended position. 


in the haemoglobin concentration, and sometimes a 
haematoma is visible on a plain abdominal X-ray 
(Backwinkel, 1965). The appearance of ecchymoses 
(Laffont's sign) is a late feature (Young, 1954), 

[he clue often found on 
questioning, as the pain usually starts after muscular 
exertion. A bout of coughing is most common, but 
vomiting, defaecation, urination and even sexual 
intercourse have been implicated (Aird. 1949). In 
1971 in a letter to the Lancer, entitled “Complication 
of the use of the slimming wheel?" Bourke described a 
29-year-old woman who had used such a wheel for g 
month. For 2 weeks she complained of an abdominal 
swelling which was explored and found to be a 
resolving haematoma. The 3 patients described here 
substantiate the claim that the 
wheel is another aetiological factor in haematomas of 
the rectus abdominis muscle. 

Other well-recognized aetiological factors include 
bleeding disorders (and anticoagulants), pregnancy, 
infectious disease (including typhoid), direct trauma 
and previous abdominal operations. If a large tense 
rectus haematoma is not evacuated quickly there is a 
danger of muscle necrosis or even exsanguination 
(Stiles et al., 1965). However, a small haematoma 
often resolves and a laparotomy is unnecessary. In 
the past 80 per cent of these cases were diagnosed 
retrospectively (Sasmaz et al. 1970). A greater 
awareness of this condition with particular reference 
to the aetiological factors should lead to earlier 
diagnosis in the future. 


to diagnosis is close 
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Intraspinal hibernoma 


SAMRUAY SHUANGSHOTI 


SUMMARY 

4 case is reported of a spinal subdural hibernoma 
arising in the lumbar region of a boy aged 14 years who 
also had a lumbar spina bifida. The circumscribed and 
encapsulated tumour was attached to the leptomeninges, 
extended into the dural sac and compressed upon the 
cauda equina. Severe pain in the calves was relieved 
after extirpation of the mass. The pathogenesis of the 
tumour is suggested to be associated with aberrant 
differentiation of the mesenchyme or its derivatives 
tuwards adipose tissue. 


NEURAXIAL lipomas (Wolbach and Millet, 1913; 
Baker and Adams, 1938; Liber and Lisa, 1940; List 
et al., 1946; Schnuerer and Zettergren, 1959; Zettnetr 
and Netskv, 1960; Machacek, 1966) and primary 
liposarcomas (Caldwell and Zinninger, 1925; Berger, 
1928; Kothandaram, 1970) have occasionally. been 
described in the literature, However, none of these 
reported lipomas occurred in a specialized form of 
hibernoma, as in the case presented here. 
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Fig. 1. Lateral vertebral myelogram showing blockage 
of the radio-opaque column at the levelof the third 
lumbar vertebra. 
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Case report 

About 2 vears before hospitalization this 14-year-old Thai bos 
was first seen in the outpatients’ department complaining of 
occasional back pain in the lumbar and coccygeal regions; the 
pain radiated to the calves. About 8 months before admission 
he suflered urinary incontinence, but the symptom spon- 
taneously disappeared within a day. About 3:5 months before 
admission there was stiffness of the back extending from the 
thoracic region to the cocevgeal area associated with thoraco- 
lumbosacral scoliosis and limitation of the truncal movements 
in all directions. but X-rays of the vertebral column and the 
hip joints disclosed no abnormalities. One month before 
admission he had had dysuria and turbid urine. The patient 
was finally hospitalized because of intolerable pain in the 
calves. 

On admission physical examination and routine laboratory 
studies revealed normal findings, except for the presence of 15 
20 leucocytes per high power field in the urine. However, a 
lumbar myelogram done a week later complete 
blockage of the column of radio-opaque material at the level 
of the third lumbar vertebra (Fig. 1), leading to a posterior 
exploration of the vertebral canal 2 weeks later. A centrally 
located grey encapsulated mass was discovered within the 
subdural space; it extended from the third to the fifth lumbar 
vertebrae and compressed upon the cauda equina. There was 
in addition absence of the spine and laminae of the fifth 
lumbar vertebra. The mass was entirely removed. Three 
months later the patient could void urine normally although 
there was muscular atrophy of the lower extremities. When he 
was seen a year later he was well. á 
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Fig. 2. a, Sheets of numerous closely packed granular and 
vacuolated neoplastic cells comprising the tumour 
interspersed with a few small stromal blood vessels. A few 
of the tumour cells are multinucleated. 5b, One large 
binucleated vacuolated neoplastic cell is present among the 


clear and granular tumour cells. HE. ( « 55.) 
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Part of the mass was embedded in paraffin, and the sections 
' wese stained with haematoxylin and eosin and by the method 


, sof Walder for reticulin fibres. Some formalin-fixed fragments 


.tissue (Polmeteer and Kernohan, 


were used for frozen sections and stained with Sudan IV. 

Microscopically (Fig. 2) the mass consisted of closelv 
approximated plump rounded cells of medium size with 
delineated borders. The ample cytoplasm was either granular 
because of the presence of many eosinophilic granules or clear 
because of lack of these granules (Fig. 2a). Some clear cells 
were large (Fig. 2b) These granular and clear cells were 
mingled throughout the tumour. Their small, rounded and 
occasionally hyperchromatic nuclei were mostly central. A 
few multinucleated neoplastic cells were present, but mitotic 
figures were not seen. In Sudan-IV-stained sections, numerous 
intracytoplasmic sudanophilic droplets, presumably neutral 
lipid, were noted. The scant and loose connective tissue stroma 
was traversed by a moderate number of blood vessels, mostly 
capillaries. There was no definite pattern of cellular orientation 
about these stromal blood vessels. Only a few reticulin fibres 
were present around the vessels. 


The diagnosis was spinal subdural hibernoma at the level of 


the third to the fifth lumbar vertebrae, and spina bifida of the 
fifth lumbar vertebra. 


Discussion 

The present hibernoma must be distinguished from 
other neoplasms arising in the neuraxis. For example, 
Markesbery et al. (1973) reported two granular cell 
tumours; one arose in the cervical spinal leptomeninges 
and the other was within a cerebral hemisphere. The 
tumours were composed of a mixture of small and 
large cells. The large cells contained pale cytoplasm 
because of a paucity or virtual absence of granules. 
The latter, however, were numerous in the perikaryon 
of the small cells. The authors suggested that the larger 
cells were altered smaller ones. Both types of cells 
'were arranged in sheets, as in the present tumour. 
Sudanophilic material, however, was absent in the 
cerebral neoplasm, and was present only in some 
macrophage-like cells in the spinal tumour. Hence, 
these granular cell tumours were histochemically 
dissimilar to the present hibernoma. 

Meningioma also must be differentiated from 
hibernoma. Some meningiomas contain adipose 
tissue as well as cells with granular cytoplasm 
(Lapresle et al., 1952). They are almost always circum- 
scribed, encapsulated and subdurally located. Further- 
more, the plump cells comprising the present tumour 
may look like meningocytes of a meningioma. How- 
ever, the lack of cellular whorls and psammoma bodies 
inthe presenttumour excludes the diagnosis of mening- 
ioma (Lapresle et al., 1952). Cellular whorls may be 
absent ina dedifferentiated meningioma (Shuangshoti et 
al., 1970), but the present tumour was well differentiated. 
Furthermore, the cells of the present tumour were 
not syncytial as is often seen in the meningocytic 
meningioma. 

Glioma, particularly oligodendroglioma, is a re- 
mote differential diagnosis. The clear cells of the 
present tumour may be similar to the neoplastic 
oligodendrocytes. Although the glioma is usually 
located intramedullarily some may arise within the 
leptomeninges, presumably from ectopic neuroglial 
1947). Such an 
extramedullary glioma may be circumscribed because 
of growing. within the subarachnoid space and may 
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extend into the subdural sac. Nevertheless, the clear 
encapsulation of the present tumour excludes a 
neuroglial origin. Gliomas have not been known to be 
encapsulated, although they may be cirgumscribed 
when they grow within spaces as in the cerebral 
ventricle (Shuangshoti and Panyathanya, 1973). The 
rich cytoplasmicsudanophilic material and theabsence 
of cellular processes in addition do not support the 
diagnosis of glioma. 

We do not separate a hibernoma from lipoma:. 
because the former is a specialized lipoma, being 
derived from vestiges of brown adipose tissuesimilarto 
that observed tn the hibernating glandular fat of certain 
animals such as the frog (Brines and Johnson, 1949) 

Most of the reported neuraxial lipomas were related 
to congenital malformations of the central nervous 
system or the body. For example, a newborn gir! 
described by Baker and Adams (1938) had lipomas of 


the choroid plexus of the left lateral ventricle, left 
cerebellopontine angle and cervical segment of the 


spinal cord associated with severe hydrocephalus. 
kyphoscoliosis and deformity of the thoracic cage. 
List et al. (1946) reported a newborn girl who had a 
lipoma of the choroid plexus of the lateral ventricle : 
the patient also had hypoplasia of the corpus 
callosum, agenesis of the septum pellucidum, mal- 
formed cortical gyri and lumbosacral meningo- 
myelocele. Wolbach and Millet (1913) described a 
male infant with spinal subdural lipomatosis related 
to agenesis of the right kidnev and ureter. severe 
hydrocephalus, spina bifida, cleft palate and hare-lip. 
The spinal hibernoma of our patient was associated 
with a spina bifida of the fifth lumbar vertebra. These 
findings suggest the neuraxial lipoma to be s con- 
genital lesion. Wolbach and Millet (19133 indeed 
doubted that the neuraxial lipoma ever occurs without 
other congenital anomalies. 

The frequent occurrence of neuraxial lipomas in the 
midline, e.g. in the corpus callosum (Zettner and 
Netsky, 1960) or the spinal cord (Wolbach and Millet. 
1913), as in the present case, or near the midline, e.g. 
in the choroid plexus of the lateral ventricle (Baker 
and Adams, 1938; Liber and Lisa, 1940: List et ai. 
1946; Schnuerer and Zettergren, 1959: Machacek 
1966), suggests their pathogenesis to be related to à 
dysraphic disorder of the central nervous system with 
maldifferentiation of the mesenchyme or ifs 
derivatives, such as the leptomeninges, into adipose 
tissue. The leptomeninges are mesenchymal! derivatives 
(Shuangshoti, 1973) which have been demonstrated 
in the developing stroma of the choroid plexus 
(Shuangshoti and Netsky, 1966). Mesenchymal cells 
and their derivatives are normally multipotential: under 
appropriate circumstances they may differentiate me 
other mesenchymal elements such as menin 
adipose, muscular, osseous, chondrous, vascular or 
reticulo-endothelial tissues (Willis, 1960). Lipomas. 
therefore, may arise from the mesenchyme or the 
meninges of the central nervous system, as do 
meningiomas (Shuangshoti, 1973) and primary 
neuraxial rhabdomyosarcomas (Shuangshoti et al. 
1968). 
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Even newly laundered linen masks can retain reminders of the 
previous wearer. Faint aromas linger and mingle distastefully 
with the smell of detergent. 
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SURGINE* Face Masks are designed for the individual 
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with freshness and comfort. 








] 


o fohwmonsfohmon 
= LTD. 1974 Slough, SL14EA *Trade mark 


In many hospitals, theatre 


linen packs are still being 
prepared in the same old 
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autoclaving; it’s time- E. 
consuming, uneconomic 
and outmoded, and can still 
result in linen shortages at 
crucial times. 
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Epsikapron (aminocaproic acid) is Epsikapron makes your prostatectomy 
rapidly excreted in the urine in high patient's post-operative course 
concentration ; there it inhibits smoother by diminishing : 


urokinase, the fibrinolytic enzyme in - 
urine. With the haemorrhage-sustaining transfusion 
property of urine blocked, the clotretention 
haemostatic coagulum becomes d 
adequate, and bloodlossisdiminished C8theterization. 
substantially. the risk of infection 


Presentation the period of hospitalization 


Epsikapron Solution for Injection 0.4 g/ml Box of 6 ampoules of 10 ml, each containing 4.0g 
aminocaproic acid (0022/5003) Epsikapron Effervescent Powder 5096 Box of 30 sachets, 
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Y | KABI vty Kabi Pharmaceuticals Ltd, 
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Elastofibroma: a rare cause of painful shoulder à 


J. C. McGREGOR AND S. S. RAO* 


SUMMARY 

A.case of elastofibroma presenting in a 72-year-old 
male with shoulder pain and limitation of movement 
is reported. Removal of this benign lesion resulted in 


relie of pain and gradual restoration of full shoulder 


mobility: No other cases of this condition appear to 
have been reported in the British literature. The histo- 
logical characteristics of this rarity are described and 
the possible aetiology discussed although this is un- 
certain. It may be rare only because of its benign 
course and its obscure situation which render it liable 
to be overlooked. Elastofibroma may occur bilaterally 
and asynchronously. 


Case report 

J. W., a 72-year-old male retired joiner, first noted left infra- 
scapular pain in June, 1972. The pain was aggravated by 
shoulder movements. He was right-handed and gave no 
history of trauma to his neck or shoulder. Clinical examination 
showed no definite reason for his symptom although he was 
noted to be slightly tender in the subscapular region. Radiology 
findings showed no abnormality. In June, 1973, the patient 
was re-examined since his pain had become more persistent 
and a tender ill-defined swelling was noted in the left sub- 
scapular tissue just below the inferior scapular margin. Move- 
ment of the shoulder was restricted to 80. in abduction owing 
&o pain at the site of the swelling. The right shoulder was 
normal. 

The patient was a well-controlled diabetic treated with 
phenformin. He had a long history of myocardial ischaemia 
and in 1967 he had developed complete heart block requiring 
treatment with a demand pacemaker. The pacemaker 
generator was situated in the right submammary tissues of the 
chest wall. He was otherwise in good health and he had had no 
other illnesses or operations. He was a non-smoker and took 
alcohol rarely. There was no relevant family history. 

Because of the persistence of the shoulder pain and its 
probable relationship to the swelling operation was decided 
upon. The swelling was explored and found to lie partly 
beneath the tip of the scapula at its inferior margin and partly 
beneath the rhomboid muscle. It lay superficial to the ribs but 
its margins appeared to be ill-defined and sharp dissection was 
required to free it from the adjacent tissues. 

The excised specimen consisted of an irregular firm greyish- 
yellow mass measuring 9:0 = 7-5 x 3-0 cm. It showed surprising 
toughness on cutting. The cut surface consisted of loculi and 
small areas of fat lying in a firm greyish white tissue. 

Microscopically the specimen consisted of thick bands of 
acellular collagenous fibrous connective tissue and small foci 
of adipose tissue. The elastic Van Gieson stain showed 
numerous elastic fibres, some slender and branching, others 
thick and segmented. There were also numerous globular 
masses of varying sizes which also took up elastic stain. The 
lesion was obviously benign and from its appearance was an 
elastofibroma (Fig. 1). 

Six months after removal of the abnormal tissue the patient 
was completely free from shoulder pain and had recovered a 
full range of shoulder movement. There was no sign of any 
recurrence. 


Järvi and Saxen first reported a previously undescribed 
benign connective tissue lesion occurring in 4 unrelated 
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elderly persons in Finland at the 12th Scandinavian 
Congress of Pathologists and Microbiologists i 
1955, but they did not publish details until 1961 
They called the lesion 'elastofibroma dors!’ because 
of its apparent constant position in the lower sub 
scapular region underneath the rhomboid and latis 
simus dorsi muscles and because of the microscopi 
appearances. The tissues showed an abundance o! 
elastic fibres arranged irregularly in cords or globula: 
masses. There was no encapsulation. Stemmermann 
and Stout (1962) reported 3 further lesions in 2 elder! 
women in Hawaii. In one of these patients the cond). 
tion was bilateral. In neither of these cases was the 
lesion associated with any pain or disturbance in 
function. Barr (1966) described 4 cases including one 
with bilateral asynchronous lesions occurring in 3 
woman of 45 years of age and a single lesion in a 
woman of 62 years. Of some interest was the discovers 
of a simple tumour showing an identical histologica 
appearance with the elastofibroma dorsi in tissue 
removed from the subcutaneous tissues over the 
greater trochanter in a 75-year-old man. Because o! 
these observations, Barr (1966) suggested that this 
condition should be known as 'elastofibroma' rather 
than 'elastofibroma dorsi’ and thought that repeated 
trauma or friction might play a role in causing these 
conditions. 

There does not appear to be any hereditary pre 
disposition to the condition in the cases recorded 
and the elastic tissue present in them can be differen 
tiated histologically from the elastic fibres in specimens 
removed from a series of elderly persons’ infrascapula: 





Fig. 1. Section of the elastofibroma showing fibres and 
globular masses taking the same stain as elastic libres and 
acellular collagenous fibrous tissue, Verhoeff stain. (.— 156.) 


* Departments of Surgery and Pathology, Stobhill Genera 
Hospital, Glasgow. 


J. C. McGregor and S. S. Rao 


tissues* (Barr, 1966). The origin of these abnormal 
fibres i$. debatable and it is not thought that they 
result from normal ageing processes. Barr (1966) 
suggested that they arise from elastotic degeneration 
of collagen following trauma and friction in indivi- 
duals who have some unknown predisposition to 
forming it. 

The present single case is, to the best of our know- 
ledge, the first to be recorded in the British literature. 
It occurred in a patient of similar age to those hitherto 
recorded but unlike them it was associated with pain 
and limitation of shoulder movements. Removal of 
the abnormal tissue resulted in steady recovery and 
restoration of full and pain-free joint movements. 
Histology of the lesion showed exact correlation with 
the description of ‘elastofibroma dorsi’ by Järvi and 
Saxen. 

The rarity of this condition to date may be because 
of its benign nature and obscure situation. It is 


important to consider it as a possible cause of shoulder, 
symptoms in an elderly person since it can be tredted | 
successfully by surgical means. | 
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Reviews and notices of books 


Ld 
Monographs on Piastic Surgery Volume 1: The Use of Skin 
Grafts 


UMS C. Bell, MB. FRCS, Shotley Bridge General Hospital. 


* 


254 x" ym. Pp. 157. Hlustrated. 1973. London: Oxford 


University Prem £4: 50. 


IN his preface the author states that this book is written to assist 
'general and orthopaedic surgeons overseas who from time to 
time are called upon to perform plastic surgery operations’. 
He has set himself a very difficult task in writing a 150-page 
monograph to instruct other disciplines. It is not easy to give 
enough information without confusing the inexpert reader or too 
little to be of real help. Mr Bell's monograph is divided into 
two sections: principles and practice. He is more successful 
with the former than the latter. The principles are admirably 
stated and will be of real help to those to whom it is directed. 
The section on practice is less successful since it is unavoidably 
insubstantial if not incomplete; surgeons may well look in 
vain for detailed instruction on a particular problem. None the 
less, the case histories quoted and lavishly illustrated. will 
provide a satisfactory answer on numerous occasions, and 
many who are in difficulties will have reason to be grateful to 
the author. Its value will probably be much enhanced when it 





can be used in conjunction with its companion- Volume 2: 
The Use and Mis-use of Flaps-—which is promised. The author's 


frank statement in the preface that "the techniques described 
are not the latest or the most sophisticated’ is unlikely to 
promote sales and is unjustified bv the nature of the material 
presented, which is not outdated for being orthodox and well 
tried. The book merits a place on the bookshelves of those 
whose work calls for the utilization of skin grafts without the 
availablity of more experienced colleagues to whom to turn. 


D. NSN. MATTHEWS 


Les Lesions Traumatiques des Nerfs Périphériques 

Edited J. Michon and Erik Moberg, Goteborg. 267 » 203 mm. 
Pp. 146, with 75 illustrations. 1973. Paris: Expansion Scientifique 
Francaise. SOF. 

Tuis volume is the latest to appear in the collection of mono- 
graphs on surgery of the hand. Its title-—Traumatic Lesions of 
the Peripheral Nerves—may come as a surprise, but it soon 
becomes evident that the subject matter has been restricted to 
the upper extremities. 

The book is divided into three major sections, the first being 
on anatomy, electrodiagnostic tests and neurography. Under- 
standably this part is incomplete and preference has been 
given to the most notable recent advances. In the second part 
there are selected papers on clinical examination and rehabilita- 
tion. Results can hardly be ascertained if there is no accurate and 
meticulous record of the original damage, and so these papers 
could not be profitably consulted by anyone who deals with 
trauma. This does not obtain for the last part, which is devoted 
to the technique of peripheral nerve suture, for this is obviously 
becoming a very specialized matter. The latest techniques are 
amply described and illustrated. This section is fascinating to 
read, for some of the world's best known authorities describe 
their methods in considerable detail, though perhaps not 
always detailed enough for the less experienced. As can be 
expected, emphasis is pntirely on fascicular or interfascicular 
suture with the aid of operating microscopes. Larger gaps are 
bwdged by fascicular autografts—-procedures that make the 
perineyral supuresof the recent past look almost medieval. 
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There is reason for confidence that these refinemenis will 
greatly improve the results of nerve suture. As it takes several 
years to know the final result, insufficient time has elapsed to 
be more precise about this. but several authors have promised to 
publish their results when available. 

Those engaged in this particular field of surgery will certainis 
have to study the pages of this delightful and easily readabic 
book, and will benefit by the exercise. 

A. NEDERVEEN 


Nonoperative Aspects of Pediatric Surgery with special 
Emphasis on Surgical Neonatology 

Richard S. Owings. BS, MD. FACS, FAAP, Georgia. 228 | 
152 mm. Pp. 146 4 xii. Hlustrated. 1973. St Louis: Warren H. 


Green. $10. 


IN the United States general surgeons perform the vast majorits 
of operations on children, and this book is intended to suppls 
them with an easy source of the answers to the problems thes 
will meet in pre- and postoperative treatment. The author is 
Board certified both in paediatrics and in surgery. The book is 
short and covers, generally in a superficial fashion, à wide 
range of topics within the limits of what might be called pre 
and postoperative treatment. 

There are many statements which are difficult to support 
in the light of modern knowledge about the phssiologica: 
behaviour of the newly born before and after operation. 
In the chapter on hormonal fluctuations none of the references 
is later than 1957, but it is a Hte surprising to be given in 
detail an account of a ‘do-it-yourself’ test for the phenolic 
h 
, 






metabolites of norepinephrine in the urine of patients with 
neuroblastoma. Whatever the value of this book may be 
surgeons in the United States whe only occasionally treat 
children it cannot be recommended to similar members of the 
profession in this country. 


A.W. WILRNSSON 


Surgery of the Shoulder 

Anthony F. DePalma, MD, New Jersey. Second edition. 234 > 
178 mm. Pp. 35$1- xix. Ulustrated. 1973. Oxford: Bluckweli 
Scientific Publications. £18. 

Dr£PALMA is well known among the comparatively few surgeons 
who have made a special study of the shoulder region. The 
second edition of his monograph contains a number of 
additions to the original publication, the most important of 
which deal with degenerative changes in the acromioclavicular 
and stenoclavicular joints. This indicates an advancing 
appreciation of the fact that the glenohumeral joint per se 


constitutes only one aspect of the problem of lesions of the 





shoulder girdle. In the past far too much attention has been 
paid to the glenohumeral joint as a source of disabiliry ard not 


enough to the subsidiary joints. lt is a safe bet to assume ti 
in any future edition DePalma will also include “the third iei 
a the subacromial joint--between the acromion and tuber- 
osity region of the humerus, the intervening subacromial bursa 
acting as a synovial-lined joint cavity. This area of the shoulder 
provides the source of the commonest problems in eversdas 
practice and it is a pity that DePalma has apparentiy pui 
insufficient attention to it. 

Whilst the book is exceedingly well produced and the iex! 
easily readable, the line drawings used throughout are noi 
perhaps entirely sausfactory. The illustrations of 
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— 9 are repetitive and not always as well orientated as 
they mig x he. 

It is rffreshing to find that an acknowledged expert of the 
shouldemfregion considers the operation of acromionectomy to 
be ‘a rad\cal and mutilating procedure’. This operation is still 
too popula? because, as the author states, it is nevertheless ‘in 
certain instances the most satisfactory operation for the 
elimination of friction between the cuff and the acromion’. 
Perhaps there will be a change of view when the opportunity 
arises to evaluate the results of glenoid osteotomy described 
by Stan and still too little understood or practised. 

In an important new chapter covering pain syndromes of 
neurogenic aetiology there is a great deal of mteresting and 
instructive information. It is, however, surprising to find no 
reference to what might well be a very common cause of 
neurogenic shoulder pain, ie. a virus infection of the nerve 
roots which has been known for many years since it was first 
described by British neurologists as 'paralytic brachial neuritis? 
or “neuralgic amyotrophy’. Perhaps this condition-—-a pre- 
sumed virus disease—occurs fess frequently in the United 
States than it does here. 

Mention of the few omissions in this comprehensive mono- 
graph should not detract from an enterprise of great dedication 
which provides an invaluable reference for anyone interested 
in the many unsolved complexities concerned with injury or 
disease of the shoulder-girdle. 






L. KESSEL 


Les Entretiens de Bichat 
P. L. Chigot, A. Bellin and D. J. Duché. 216 x 172 mm. Pp. 502. 
1973. Paris: Expansion Scientifique Francaise, No price giren. 


Tut Entretiens de Bichat are postgraduate meetings held every 
year in Paris at the Hópital Bichat; they are part of the post- 
graduate educational programme in France. During the 
Entretiens, which last 10 days, all subjects are covered and 
this vear 8000 doctors attended, of whom 15 per cent came 
from outside France. The meetings consist of lectures, discus- 
sions, round tables, etc. and a few formal papers. 

This volume groups the various presentations made at the 
October, 1973 meeting in the fields of surgery, gynaecology, 
ENT surgery. radiologv and psychiatry. The publishers, 
Expansion Scientifique Frangaise, are to be congratulated on 
producing these proceedings so rapidly. This is a very difficult 
book to review as in some cases only a brief synopsis is given 
and none of the associated discussions is included. On the 
surgical side the slant towards postgraduate teaching is clear. 
The papers consist of descriptions of techniques in various 
fields or of long-term results mostly from personal series and 
mainly from the Paris hospitals. 

The book is probably of most value to those who attended 
the meeting, but anyone wishing to have some idea of present 
Parisian thoughts on a variety of surgical problems will 
probably find the answer here. Because of their nature only 
some of the papers include references. The book is published 
in French and no price is quoted. 

C. H. JANTET 


Common Surgical Emergencies 
C. Barrie Williams, MD. FRCS, Bristol. 184 « 
152 viii. 1973. Bristol: Wright & Sons Ltd. £1-30. 


THis is a pocket guidebook written in note form aimed to help 
students and junior house officers in the diagnosis and manage- 
ment of acute surgical emergencies, The first five chapters deal 
with the clinical aspects of most acute surgical emergencies, 
including paediatric emergencies. The sixth chapter is particu- 
larly useful, being devoted to the problem of medical conditions 
which may present with acute abdominal symptoms. The last 
four chapters will be of special value to junior house officers 
as they describe postoperative problems in acute surgical cases. 
There are short notes giving practical tips on such things as 
intravenous therapy and the recording of central venous 


(21 mm. Pp. 
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pressure. One chapter gives brief instruction in the manage- 


ment of fluids and electrolytes. The final chapter consis of” 


brief notes on the drugs commonly used during the coufse OR 


treatment of surgical emergencies. 

In a pocket guidebook there is no room for discussion or 
the presentation of differing views. The subject has to be stated 
dogmatically. However, the author has given views which will 
be generally acceptable. Therefore, the book will be helpful to 


students for rapid revision, and its practical tips of use tp 


junior house officers. It is not detailed enough for more senior 
postgraduates. 


A. B. BIRT 
e 


apto 


The Operation ox 
A. Q. Mowbray. 210 x< 140 mm. Pp. 210 « viii . 920 London: 
Robert Hale & Co. £2-50. 


THE action of this book takes place in America. It is à true 
account of the symptoms and diagnosis of a brain tumour and 
of the operation for the removal of the tumour. The author 
knew both the surgeon and the patient well and so was in a 
position to understand their effect on each other. 

Although primarily written for the general public the book 
will also be of interest to any surgeon, as it gives such a very 
clear and sensitive account of the thoughts and feelings of the 
patient and the patient's wife at each stage in the proceedings. 

This was a patient who preferred to know and understand 
the truth of his situation, but even with him the surgeon was 
wise enough at one stage to withhold for a time how bad the 
news was. 

The book also gives the background and feelings of the 
surgeon's various assistants and what makes them such a good 
team. 

A. B. BIRT 


Readings in Modern Surgery 

Edited Richard H. Egdahl, M D, Boston, and John A. Mannicke 
MD, Boston. 254 « 178 mm. Pp. 670 -+ xci. Ilustrated. 1973. 
New York: Grune & Stratton. Hardcover. $21.50, Softcover 
$14.50. 


Tuis book, which is available in hard or soft covers, follows the 
1970 Anthology of Modern Surgery. |t deals with recent 
advances in surgery, and the chapters are derived from original 
articles which have previously appeared in surgical journals. 
Some of these appear to have been reproduced by a photo- 
graphic or copying process, resulting in an irritating variation 
in the type face which in some cases is too small to be read by 
the ageing eye without good spectacles. 

There is undoubtedly a place for a collection of papers like 
this and the ‘overview’ at the end of each chapter is useful in 
providing some degree of forward looking and philosophy. The 
chapters are authoritative, but who is the book intended for? 
The topics are spread over general surgery with emphasis on 
the growing areas, but specialists will already be familiar with 
these papers from the journals. This is not a textbook or a 
reference book and the reviewer doubts if there is enough for 
the general reader other than to use this volume for completing 
a review, It is more a book for the central rather than the 
personal library. 

G. CLARK 


Surgery of the Small and Large Intestine 
Herbert B. Greenlee, MD. Illinois. 210 « 146 mm. Pp. 426. 
Hlustrated. 1973. Chicago: Year Book Medical Publishers. £10. 


THE first edition of this book in 1955 was written by Charles 
W. Mayo and some of the original illustrations by Russel 
Drake survive in this edition. The book has otherwise been 
completely rewritten and provides a Handbook of intestinal 


operative surgery which is concise and coxtains advice on all of" 


common and some of the uncommon situdijons with which the 


surgeon is called upon to deal. "d 


.- 


A 


ome information on aetiology and pathology ts included, 

'andXhe clinical manifestations and the indications for surgery 

sere r&erred to. The relative merits of different operations are 
considered, and the advice given is generally acceptable. 

The book is written from the viewpoint of disease, intestinal 
obstruction, inflammatory bowel disease, trauma, etc., and 
this makes it more readable than many other treatises on 
technique. Like other books of this series it will commend 

“aiiself to all surgeons looking for practical advice on the 
techniques of alimentary tract surgery. 
C. G. CLARK 







tlas der gynakologischen Operationen 

Q. tie Basel, F. A. Ikle, St Gallen, and H. A. Hirsch, Basel. 
292 x 216 f . 593+ xv. Ilustrated. 1973. Stuttgart: Georg 
Thieme Verlag. DM248. 


Tuis is the third and revised edition of a well-known atlas of 
gynaecological procedures. It deals with the standard gynaeco- 
logical operations, but of particular note are the section on 
pelvic clearance by Bricker and the extensive section on 
urological problems in relation to gynaecology by Hohenfeliner. 
The book is beautifully illustrated and will undoubtedly 
become one of the standard works on operative gynaecology 
in German; as the second edition has already appeared in an 
English translation it is to be hoped that this edition will also 
appear in English. The onlv problem of this superb volume is 
its price! 

H. B. ECKSTEIN 


Bilary Tract Surgery and Cholangiography 

Vernon L. Stevenson, MD, FACS, FICS, FAAS, Salt Lake City, 
Utah. 229 x 152 mm. Pp. 186 «vii. Ilustrated. 1973. Springfield, 
Il: Charles C. Thomas. $11.50. 


DR STEVENSON, who was one of the first exponents of the 
technique in the United States, has written. this book to 
emphasize the value and importance of operative cholangio- 
graphy in the management of biliary disease. From the evidence 
provided in this book it is difficult to understand why the 
author is such an enthusiastic advocate of this undoubtedly 
valuable investigation. The interpretation of operative 
cholangiograms depends upon a clear appreciation of the 
intrinsic anatomy of the common duct and of the criteria of a 
normal cholangiogram. Neither of these important topics 
receives specific consideration, and several of the important 
features of a normal cholangiogram are not illustrated in the 
single picture of a normal duct. The book, which is full of 
invalidated assertions, not only about cholangiography but 
also about many other aspects of biliary surgery. lacks any 
attempt at a critical evaluation of the contribution to biliary 
surgery of the various examinations mentioned, and bv its 
uncritical advocacy of cholangiography it is more likely to 
mislead the unwary then to convince the sceptic. 

L. P. LE QUESNE 


Gastroenterologie und Stoffwechsel. Volume 3 

H. Bartelheimer, Hamburg, H. A. Kuhn, Wurzburg, V. Becker, 
Erlangen, and F. Stelzner, Frankfurt. 241 x 165 mm. Pp. 69 viii. 
Hlustrated. 1973. Stuttgart: Georg Thieme Verlag. DM33. 


Tris third volume of ‘Gastroenterology and Metabolism? 
contains two papers. The first paper is a detailed study of the 
musculature of the stomach, and the author describes his 
technique and results. The relationship of the anatomical 
structure of the stomach wall is then related to various 
operative procedures performed on the stomach. 

The second paper describes the method of iong-term 
measurement of gastric acidity in experimental animals using 
an implanted radiotragsmitter which measures gastric acidity. 
“The technical procedyfes are described in detail and investiga- 
tiens were then magé about the changes of the gastric pH after 
fiae vari pes of liver damage. 
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Both papers have extensive references and are well ileisirated 
and this volume should be of interest to researcg minded 
gastro-enterologists. : 


Gastroscopy with the Fiberscope 

G. Allegra, M. Macchini and F. Andreoli. 241 « [7 mim. Pp. 
134, with 77 illustrations. 1971 (received 1973). Padova: Piccin 
Medical Books. $153. 


Tuis is intended as a textbook and an atlas. it deals succinctly 


with the principles of fibre-optics and outlines the method of 


examination. Then follow numerous excellent ilustrations, 
often combining the X-ray endoscopic view and the pathe- 
logical specimen. The book is easily read and gives good advice 
to the beginner. It is not a complete atlas, however, for n 
illustrates only surgical lesions and deliberatelv ignores 
medical conditions such as gastritis, 

C, i, CLARK 


The Life of Hamilton Bailey 

S. V. Humphries, FRCS, FICS. Pp. 72 ^ xiv. Hlustrated. 1973, 
Beckenham, Kent: Ravenswood Publivations. £3. 

Tuis is a somewhat disappointing book, principally because i 
is too brief. The author gives a very honest view both of the 


man and of his work and the text is most readable, containing 


references to all the landmarks in his life. 

The author is to be congratulated on the observations he 
has made of the man, but one would have liked to have seen 
more detail than is given here. 


C. €, CLARK 


Palliativ-chirurgische Eingriffe bei malignen Tumoren 

K. Schultis, Erlangen, H. Ecke, Giesen, and H. R. Scheen, 
Frankfurt. 241x178 mm. Pp. 197 vi. illustrated. — 1973. 
Stuttgart: Georg Thieme Verlag. DM69. 


THis book discusses the palliative surgical treatment in cases of 


malignant disease. After a short introductory chapter dealing 
with the interference of the normal healing process in 
malignancy, there are twenty-five short chapters dealing with 


various organs in the body. The palliative measures available 


are discussed, but there are relatively few Hlustrations of 


surgical technique and the volume lacks any statistical informa- 
tion about the results achieved. The book contains much 
useful information but is really too condensed and too short 
to be of help with individual problem cases. 

HL B. ECKSTEIN 


Mycetoma 


El Sheikh Mahgoub, MB, BS, Dip Bact, PhD, Khartoum, and 


I. G. Murray, MB, MRC Path, DTM & H, London. 216 « i40 


mm. Pp. 132 vii. Hlustrated. 1973. London: William. Heine- 
mann Medical Books Ltd. £3:50. 


No book on this subject has appeared in English this century, 
and the need for a modern text will be evident to all who are 
familiar with this condition. It is a brief text, dealing simply 
but clearly with all aspects of the disease, including recent 
advances in methods of identification of causative organisms 
together with a discussion on treatment. Surgical treatment 
has hitherto been a major therapeutic weapon, although it is 
now evident that chemotherapy is proving increasingly 
effective. 
lan Murray died before the book was completed, but his 
contribution to this special field of interest will be recognized 
in this slim volume, which should be read by all who are 
interested in this problem. 
C. CO, CLARK 
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[The Editorial Committee acknowledge with thanks the receipt of the following volumes. A selection will be made from these for 
review, precedence being given to new books and to those having the greatest interest to our readers.) 


Management of Emergencies in Thoracic Surgery 

John Borrie, MBE, ED, ChM, FRCS, FRACS. Dunedin, New 
Zealand. 241 x 165 mm. Pp. 478 xii. Hlustrated. 1972. New 
York: Appleton-Century-Crofts. $17. 


1972 Year Book of Surgery 

Edited Seymour 1. Schwartz, MD, Rochester. 222 152 mm. 
Pp. 508, with 183 illustrations. 1972. London: Lloyd-Luke 
(Medical Books) Ltd. £7- 50. 


Protein Turnover 
Ciba Foundation. 241 x 165 mm. Pp. 319-— viii. Hlustrated. 1973, 
Amsterdam: Elsevier Excerpta Medica, Dfl41. 


Spezielle pathologische Anatomie. Volume 6 
V. Becker, Erlangen. 248 x 165 mm. Pp. 586--x. Hlustrated. 
1973. Berlin: Springer-Verlag. DM238. 


Padiatrische Radiologie. Volume 1. | 
F. Schmid, Aschaffenburg. 267 x 191 mm. Pp. 504 xvi. Hlus- 
trated. 1973. Berlin: Springer-Verlag. DM 198,40. 





Operative Treatment of Scoliosis — 


Edited George Chapchal, Nijmegen. Netherlands. 241 x 165 mm. 
Pp. 169. Illustrated. 1973. Stuttgart: Georg Thieme Verlag. 
DMS4. 


Therapie innerer Krankheiten ! 

E. Buchborn, H. Jahrmarker, J. J. Karl, G. A. Martini, W. 
Muller, G. Schwiegk and W. Siegenthaler. 241 x 165 mm. Pp. 
650 -- xxxii. Hlustrated. 1973. Berlin: Springer-Verlag. DMAS. 


Recent Advances in Cardiology 

Edited John Hamer, MD, PhD, FRCP, London. 216 « 140 
mi. Pp. 424 vi. Dilustrated. 1973. Edinburgh; | Churchill 
Livingstone. £5-50, 


Renal Biopsy | 

D. B. Brewer, MD (Path), FRCPath, Birmingham. 241 x 191 
mm. Pp. 104. 1973, London: Edward Arnold (Publishers) Ltd. 
£475, 
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Protein-losing enteropathy in primary lymphoedema: 
mesenteric lymphography and gut resection 


J. B. KINMONTH AND S. J. COX* 


SUMMARY 

Patients with primary disease of the lymph system may 
present with hypoproteinaemia and peripheral oedema. 
The latter may be partly lymphatic and partly "famine 
oedema due to low serum protein. 

The hypoproteinaemia may be shown to be due to 
protein loss into the gut. At laparotomy characteristic 
changes caused by mesenieric lymph obstruction. are 
visible. They may be further elucidated by mesenteric 
lymphography. 

Three patients have been treated by excision of the 
worst affected length of bewel and anastomosis. Their 
clinical and nutritional siates have improved. There 


have been no complications, 
* 


PATIENTS with primary lymphoedema of the limbs and 
other parts of the body having abnormally low plasma 
proteins were described bv Kinmonth in 1954. One of 
them was found at laparotomy to have chylous 
ascites and grossly deformed mesenteric lymphatics. 
It was thought that the hypoproteinaemia might have 
heen due to disordered intestinal absorption. At that 
time methods of measuring protein loss into the gut 
were not available. 

Protein-losing enteropathy as a cause of hypo- 
proteinaemia was described by a number of authors 
in 1959 ( Gordon et al., Holman et al., Schwartz and 
Jarnum) when isotope tests were used. Later, as 
lymphography became more widely applied, it was 
realized by others that the intestinal changes and 
protein loss were often only part of widespread 
disease of the lymph system. Pomerantz and Waldmann 
(1963) reported the use of lymphography on 4 such 
patients and concluded that the protein loss and 
intestinal lymphangiectasia were associated with and 
only part of more extensive disease of the lymph 
system. The disease in their patients and in ours was 
primary hypoplasia of the lymph system. The essential 
defect causing the lymphangiectasia (or ‘stretching’) of 
the bowel lymphatics is the hypoplasia of pathways 
leading from the gut. 

. The changes in the bowel are very similar to those 
in many cases of primary lymphoedema of the limbs 


. 
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where a proximal hypoplasia at the root of the limb 
or in the trunk may lead to a distal distension of the 
lymphatic tree. 

The term “exudative enteropathy’ is often a better 
one than ‘protein-losing enteropathy’. as in many 
patients, in addition to loss of protein, there is loss of 
other substances which are as important, if not more 
so. Many of our patients with this tvpe of disorder 
have also lost fat and calcium from the body, often 
in significant and serious amounts. 

Three patients with primary lymphoedema and 
exudative enteropathy are described here, They have 
been investigated by mesenteric lymphography, a new 
technique described in detail elsewhere (Kinmonth, 
1974), as well as by the pedal route. They have been 
treated by resection of some of the worst affected areas 
of gut with improvement. The use of intestinal 
resection as an emergency procedure for perforation 
of the affected segment was reported by Holman et ai. 
in 1959, and for a case complicated by fistula by Riva 
in 1962. We have not found any reports of the elective 
use of intestinal resection in this condition. 


Case V: S. K., a female, was first seen at her local hospita 
when aged 4 months with an ísolated oedema of the right 
lower leg. There was no oedema of any other part of the body 
and the baby was otherwise well, At 9 months her right leg 
below the knee became considerably more swollen and à 
Kondoleon operation was performed from ihe knee to the 
toes. By the time she was 7 vears old her right leg had become 
worse again and she had a further reducing operation, The 
effect was temporary and she was referred to St Thomas's 
Hospital in 1966. She was then aged 8 (Fig. E). At that time 
she had gross swelling of her right leg and buttock. There was 
no oedema elsewhere and no history of any gastro-intestinat 
disturbance. The total proteins were 60 g per cent, albumin 
4-7 g per cent and globulin 1-3 g per cent. Pedal ivmphogray 
was normal in the left leg but cannulation was impossible on 
right side owing to severe hypoplasia of the lymphatics, 
Lymphadenograms of the left side of the pelvis and lumbar 
region at 24 and 48 hours were normal. 

Over the ensuing years the patient had several further 
reducing operations to her right leg and aise several nttacks of 
cellulitis. During an admission in 1973 she gave a history for 
the first time of having loose motions which were bulky and 
offensive. 3 F 























There was also a feeling of weakness and offen 
* Department of Surgery, St Thomass Hospital Mieliesi 
School, London SEI. 





S89 


J. B. Kinmonth and S. J. Cox 





2: 


Fig. 1. Patient S. K. aged 8. The swollen right leg is 

due to primary lymphoedema. The left leg is normal. 
Exploration of the dorsum of the right foot revealed aplasia 
of the lymphatics. Lymphography with Lipiodol was 
impossible. 


cramps in the arms and legs. She had noticed these symptoms 
for about a year. On admission she was still having tetanic 
spasms including main d'acceucheur. Her serum proteins had 
now changed. Total protein was 4:1 g per cent and albumin 
28g per cent. The serum calcium was 4-9 mg per cent. Her 
faecal fats were abnormal: 19:3 g excreted in a 24-hour period. 
A barium meal examination (Dr J. W. Pierce) showed widening 
of the loops of the small bowel, suggesting oedema and a coarse 
mucosal pattern, 

Bipedal lymphography was repeated. There was aplasia on 
the right and no lymphatics could be cannulated. On the left 
the lymphatics appeared normal. The thoracic duct (Fig. 2) 


was shown in its entirety following an injection of 7 ml of 


Lipiodol ultra fluid into a lymph vessel on the left foot. The 
region of the cisterna and the vessels on TI2 and L1 vertebrae 
were well filled and appeared to be normal. This suggested that 
the lymph obstruction might be in the root of the mesentery. 
The nodes shown on the lymphograms were normal. Several 
lumbar nodes on the right were filled by cross-over lymphatics 
from the left side. There was no leak of contrast medium into 
the peritoneal cavity or into the small bowel. 

Laparotomy was performed in case there was a localized 
resectable lesion. At laparotomy there was a little chylous 
ascites. The small bowel was oedematous and swollen, with 
brown patches on its surface. Distended lacteals were obvious 
on the serosal surface of the bowel. There were large hard 
lymph nodes matted together in a much shortened small bowel 
mesentery. The omentum was thin and friable with little fat 
present. A small bowel lymphangiogram was performed 
through a dilated lacteal on the surface of the jejunum (Fie. 3). 
Lipiodol ultra fuid, 1:5 ml, was injected through a 30 SWG 
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Fig. 2. Patient S. K. Upper portion of the thoracic duct of 
normal appearance filled following left pedal lymphography. 
The whole length of the thoracic duct, the cisternal region 
and the left lumbar lymphatics also appeared to be normal. 
This suggested that the obstruction to gut drainage must be 
more distally, perhaps in the mesentery. 


Macarthy St Thomas's Hospital pattern lymphography set 
( Macarthys Lid. North Street, Romford). The Lipiodol ran for 
some 3 em proximally in the mesentery, where it met a block 
and ran in a retrograde manner back into the lymphatic net- 
work of the gut. After filling an appreciable area of this. it 
ran again into mesenteric lymph vessels, but could not be 
seen to pass into the region of the cisterna or thoracic duct. 
Lymphadenograms at 24 hours and subsequently up to 40 days 
showed dye lying unchanged in three mesenteric Ivmph nodes 
(Fig. 4). indicating a severe obstruction to lymph drainage of 
the small bowel. A I-ft segment of the worst-affected bowel 
was resected, and an end-to-end anastomosis performed. On 
opening the allected specimen of bowel it was found to be 
choked with thick chyle. The lumen of the unresected bowel 
above had been almost chyle-free. The mucosal surface of the 
specimen was remarkable. It was thickened and oedematous 
and dotted with 2-3-mm areas of white deposits of chyle 
(Fig. 5). These were seen under the dissecting microscope to 
consist of clumps of villi distended with chyle. The villi were 
distended and oedematous, It was evident that fat absorption 
was grossly retarded. 

Ihe lymph nodes in the mesentery ofthe resected loop lay 
near the gut. They were enlarged, fibrotic and packed with thick 
cheese-like chyle. There was no evidence of passage beyond the 
nodes of either lacteals or other lymphatics. This was conttrmed 
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Fig. 3. Patient S. K. Mesenteric lymphogram. The site of the 
injection and the needle are indicated by the upper arrow 
Ihe Lipiodol ran upwards, then down into the valvulae 
conniventes, through a leash of lymphatics to a dilated 
lymphatic (lower arrow). No Lipiodol could be made to 
enter the cisterna chyli or the thoracic duct. (The shadows 
of some nodes are seen dimly in the background. These 
were filled b» a Iv mphogram on an earlier occasion.) 





Fig. 5. Patient S. K. Portion of resected small bowe 
thickened mucosal surface of the small bowel plain 
showing the multiple deposits of chyle which were pr 
in the distended villi. The deposits were patchy wit 
relatively normal areas between so that closed jejuna 


biopsy might easily miss the diagnosis in such patient 


by injections of patent blue violet (visual Iymphogra 
the bowel wall both before and after resection of par 
Microscopy showed widely dilated lymphat! 
intestinal villi; and many contained. foams mac 
Mesenteric lymph nodes consisted of widely dilate n 
spaces, presumably representing areas choked and load 
chyle. There was considerable muscle and fibro 
hyperplasia between them. Small areas of lymph 


were occasionally recognizable 
Postoperatively the patient made an uneven 





She was discharged from hospital on a high protein. mei 
chain triglyceride and low fat diet. Her clinical 
improved. Review 4 weeks after operation showed | 
proteins to be 6-0 mg per cent (albumin 37 mg p 
chromium chloride test showed a loss of only 9 per 
administered dose over 5 days. compared wil N 
prior to operation. Repetition of the tests 4 mu 
operation showed the improvement in the tests and th 
symptoms to be maintained. There were no further 
asthenia or tetany and the bowel movements ha 
normal. 
Case 2: C. H.. à $2-vear-old male, had had oe 

Fig. 4. Patient S. K. Lateral film showing Lipiodol still lower limbs. which was worse on the left side 

present in three mesenteric lymph nodes 40 days alter the &. Pedal Ilyvmphography (16 April. 1973) showed 

small bowel lymphangiggram, The nodes are irregularly which was severe on the left and numerical on the 

filled owing to the large amount of chyle present. The abnormal abdominal vessels and nodes (fie. 6). ] 


faini nodes anterior to the vertebral column were tilled via and thoracic duct could not be filled. The pate 


a previous left pedal lymphangiogram hvpoproteinaemia, which was resistant to 
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for 10 years, as well as fatty diarrhoea and weakness. The 
oedema was found to affect both lower limbs, the genitalia and 
the lowér abdomen. Barium-meal films suggested mucosal 
abnormalities in the jejunum. Laparotomy on 17 September 
revealed chylous ascites and extensive changes in the jejunum 
which was thickened and oedematous with distended large 
lacteal vessels upon its surface. Mesenteric lymphography was 
performed by injection of 1-5 ml of Lipiodol ultra fluid into a 
dilated chyle-filled lymphatic on the surface of the jejunum. 
The dye passed almost at once into a dilated network of lymph 
vessels which appeared to be in the valvulae conniventes. No 
dye passed beyond one small node in the mesentery and there 
was never any filling of the vessels in the cisternal region nor 
of the thoracic duct. Resection of the worst-alfected 21 ft of 
jejunum was performed. 





Abnormal lumbar lymphogram in a 
patient with peripheral lymphoedema, hypoproteinaemia and 
other metabolic disturbances due to abnormal bowel 
lymphatics. The X-ray was taken 24 hours after the injection 


Fig. 6. Patient C. H 


of Lipiodol into the right foot. There are pleomorphic 
nodes which vary in density, with ectopic nodes on the left 
The thoracic duct and cisterna chyli could not be visualized. 
[he mesenteric lymphogram was also abnormal. 


Table I: DETAILS OF THE PRESENT SERIES 


After operation the plasma protein rose from the preoperative 
level of 3:9 g per cent to 6:0 g per cent (albumin rose from 2-9 
lo 3-8 g per cent). The gut protein loss measured by the, 
chromium chloride isotope method dropped from 10:8 per ' 
cent loss in 5 days to 3:4 per cent. Postoperative convalescence 
was rapid. The fatty diarrhoea was cured, as were the attacks 
of asthenia. The patient's general health improved. 


Case 3: J. B., a 56-year-old male, had a 2-year history of 
swelling of the external genitalia and left leg. There was alse a 
watery discharge from the scrotum. He had had a malignant 
melanoma excised from his neck at another hospital 2 years 
previously. At that time his abdomen had been explored" Te 
exclude malignancy, The small bowel had been noticed to be 
oedematous. Two mesenteric nodes had been excised and 
reported as non-malignant. . 

The patient was admitted to St Thomas's Hospital in*June, 
1973. Lymphography by the pedal route showed many hypo- 
plastic abdominal nodes. Lymphography through a scrotal 
lymph vesicle showed hypoplasia and obstruction of the lymph 
pathways from the external genitalia with obstructive dilatation 
in the scrotum. The plasma proteins were 54g per cent 
(albumin 3-7 g per cent). 

The chromium chloride test for gut protein loss showed 
2-5 per cent loss in 5 days, which is just above the limit of 
normality. As his symptoms had become worse operation was 
decided upon. Laparotomy was performed on 27 June. There 
was no chylous ascites. Much of the upper jejunum was 
oedematous with brown patches. An abnormally large chyle- 
filled lymphatic in the bowel was injected with 2 ml of Lipiodol. 
[he mesenteric lymphogram showed obstruction in the root of 
the mesentery with no flow to the cisterna chyli or thoracic 
duct. There was lymphovenous shunting of Lipiodol which 
reached the intrahepatic portal vein branches. The shunting was 
possibly the aftermath of the previous mesenteric node biopss 
but the other mesenteric changes were considered to be due to 
hypoplastic lymphatic disease. A 1-ft segment of the worst- 
affected jejunum was resected and an end-to-end anastomosis 
performed. 

A reducing operation was done on the scrotum and penis. 
Convalescence was rapid. The scrotal fistula was cured and tbe 
oedema diminished. The serum plasma proteins rose post- 
operatively to 7:5 g per cent (albumin 4:7 g per cent). The 
chromium chloride test for protein-losing enteropathy was 
l-5 per cent. 


Case reports 
[he main features of the 3 cases are summarized in 
Table I. 


Discussion 

The mechanism of the gut disturbances merits con- 
sideration. The protein loss is very evidently due to 
exudation, as the tests with tagged protein introduced 
into the bloodstream show. Just as patients with 
lymphoedema of the limbs collect proteinous tissue 
fluid through lack of its absorption by lymph path- 
ways, so do patients with lymphoedema of the bowel 
collect it in the gut wall. In the limbs the skin checks 
its loss but in the bowel there seems little to stop its 


Length 
of gut 














Mesenteric resected Albumin Calcium 
Patient Sex Age (yr) Symptoms lymphogram (ft) (g ^) (g ^.) PLE (9) 
S. M. I |4 Ocdema of legs and genitalia. diar- Block l 2-8 4-9 18-49 
rhoea, tetany 
C.H. M $2 Oedema of legs, diarrhoea. asthenia Block 2:5 2-9 6-9 IO-8 v4 
J. B. M 56 Ocdema of genitalia Block, Iymphovenous | MR s 7.9 251-5 
shunt to liver . 

' —Q —.— 

PLE, Protein-losing enteropathy: normal- 2",, 
j . 
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extidation into the peritoneal cavity or into the gut 
 lumeg. 

The mechanism of the fat loss may well be different. 
Fat absorption into the villi and the initial reaches of 
the gut and mesenteric lymphatic collecting systems 
would occur until it could go no further through the 
obstructed vessels. It might then build up until the 
lymph pathways (both vessels and nodes) become 
packed with chyle, much of it thickened and 
MSpissated. After this stage fat absorption from the 
gut would slow or cease and fatty diarrhoea ensue. 

The hypocalcaemia, which may play an important 
part ‘in the clinical effects with attacks of asthenia or 
tetany, may arise in association with the low plasma 
proteins. In addition, excessive loss of calcium from 
the gut by the formation of insoluble soaps would be 
expected because of the disordered fat absorption. 

Elective resection of the worst-affected areas of gut 
does not seem to have been done for these patients in 
the past. In the event the ablation of these areas which 
were actual or potential areas of protein and fat loss 
seems to have improved the overall intestinal function. 
Healing of the anastomosed bowel appears in each 
case to have been efficient and rapid. Mistilis and 
Skyring (1966) reported a case treated by anastomosis 
of a vein to a large lymphatic. None of our patients 
presented with a suitable morbid anatomy for this 
procedure to be possible. 


Conclusions 

Protein loss can occur from the gut (just as it might 
from the skin) in very many conditions. Waldmann 
listed over seventy causes in 1970. Patients with 
‘idiopathic’ hypoproteinaemia and oedema due to 
lymphatic obstruction constitute one group which has 
not always been clearly recognized in the past. 

Tests for protein loss in the gut in conjunction with 
Iymphography by the pedal and in some cases by the 
mesenteric route have helped to elucidate them. 

The 3 patients described here have all benefited by 
elective resection of a segment of some of the worst- 
affected lymphoedematous bowel. 
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Early postoperative small bowel obstruction 
PETER A. SYKES AND PHILIP F. SCHOFIELD* 


SUMMARY 

A prospective study is presented of the clinical features 
and laparotomy findings in 26 patients who were 
re-explored for complete mechanical small bowel 
obstruction which occurred when they were in hospital 
after abdominal surgery. This complication occurred 
particularly in patients after colorectal and pelvic 
surgery and operations for acute appendicitis. Attention 
is drawn to the fact that small howel distension occurring 
after the fourth postoperative day is usually due to 
mechanical obstruction or intra-abdominal sepsis and 
rarely, if ever, due to ‘adyvnamic ileus’. 

Evidence is. presented that plain abdominal radio- 
graphy is of high diagnostic accuracy in postoperative 
small bowel obstruction and that early re-exploration 
of the abdomen and surgical relief of the mechanical 
obstruction are indicated in these patients. 


Ir is a paradox that when small bowel obstruction 
occurs immediately after abdominal surgery, when the 
patient is still under the supervision of his attendant 
surgeon, it carries a higher mortality than obstruction 
occurring many months or years after the initial 
operation (Sykes et al., 1973). This observation has 
led to an attempt to define the group of patients 
particularly at risk and to study the clinical features 
of obstruction in the early postoperative period in 
order to establish earlier diagnosis and treatment. 


Clinical material 
Twenty-six successive patients who developed 
complete mechanical obstruction in hospital whilst 


Colonic surgery 





Appendicular surgery 


Yy Other surgery 


No. of patients 





IO 20 30 40 50 60 70 80 90 
Age (yr) 


Fig. 1. Age distribution. Note the higher frequency with 
increasing age above 40 years owing to the increase in 
colorectal surgery. 
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recovering from a previous abdominal operation were 
studied prospectively. Each patient was admifteu 
under the care of one of three consultant surgeons, or 
referred to them by their colleagues, between January, 
1969, and January, 1973. In each case the mechanical 
nature of the obstruction was confirmed af subsequent 
laparotomy or autopsy. Table I summarizes the 
important clinical features of all the patients. 


Age and sex 

There was a male predominance: 17 male and 9 female 
patients. The age of the patients varied from 2 to 81 
years (mean 49 years) There was an increased 
incidence over the age of 40 vears which is associated 
with the increased frequency of colorectal surgery in 
older patients (Fig. 1). 


Previous operation 
Table II details the initial operation performed in the 
26 patients. In all the patients the initial procedure 


> 


Quan (1961) 


N 





No. of patients 


Present series 





(d) (wk) 
Time between initial operation and re-exploration 


Fig. 2. Comparison of the timing of development of 
obsiruction in the present series and that of Quan (1961). 

In both series obstruction most usually occurred after day 

3 but before day 14. The slightly later timing in the present 
series reflects the fact that the criterion in Quan's series 

was the time of development of obstrüction but in the " 
present series was the time of reoperaticn 





* Royal Infirmary and Park Hospital, Manchester. 
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Table H; NATURE OF INITIAL OPERATION 


i Operation No. of patients 
Colorectal surgery 12 
Appendicitis 6 
Hysterectomy 3 
lleal resection Í 
Femoral herniorrhaphy Í 
Reduction of intussusception i 
Division of duodenal diaphragm | 

| 


Resection of aartic aneurysm 
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was carried out in the infracolic compartment and in 
18 patients the obstruction complicated colorectal 
surgery or operation for acute appendicitis. 


Time of development of obstruction 

In many patients it is difficult to state with accuracy 
at what time the obstruction commenced, for 
trequently the symptoms were insidious in onset. In 
24 patients the clinical impression was that the 
obstruction developed at an interval of some days 
from the original operation, but in 2 patients clinical 
features of obstruction were present from the first 
postoperative day (Cases 20 and 26). 

In 25 patients the abdomen was re-explored between 
the third and thirteenth postoperative days, when the 
mechanical nature of the obstruction was confirmed 
(Fig. 2). The remaining patient (Case 18) was explored 
on day 20 although mechanical obstruction was 
suspected much earlier, but initially he responded to 
conservative treatment and only later did he relapse 
into complete obstruction and require reoperation. 
The commonest time for re-exploration was 7-10 days 
after the original operation (13 out of 26 patients; 50 
per cent). 


Diagnostic features 

The features which usually lead to a diagnosis of 
mechanical small bowel obstruction are the classic 
triad of colicky abdominal pain, vomiting and 
absolute constipation together with the physical sign 
of abdominal distension. It has been our experience 
that when obstruction occurred in the immediate 
postoperative period these features were usually, but 
not invariably, present, but wound discomfort and 
other features which may occur normallv after 
abdominal surgery make evaluation difficult. 


|l. Distension 

Distension proved to be the only constant feature of 
early postoperative obstruction and was present in 
every patient. In 2 patients in whom it is suspected 
that obstruction dated from the dav of the initial 
operation distension was noted on the first post- 
operative day, but in the remaining patients distension 
occurred 2 or more days postoperatively. 


2. Vomiting 

Vomiting was uncommon because it was absent in 
the patients in whom a nasogastric tube was already 
in place and in those in whom the obstruction was 
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recognized and a tube passed before vomiting. 
occurred. "o. 
All the patients except one were treated by naso- 
gastric aspiration for one or more days before re- 
exploration, and although the volume of aspirate was 
generally greater than normal there was a marked 
variation in the 24-hour volume from 350 ml to 3:5 
litres (average 1550 mb. 
3. Pain Tos 


Although 20 patients were discovered on direct 
questioning to have had central abdominal, colicky 
pain, this was not a specific complaint of many of these 
patients and even when the complaint.wa elicited it 
was often initially diagnosed as ‘wind pain’. Neverthe- 
less, the 20 patients with abdominal colic were in 
general correctly diagnosed at an earlier stage than 
the 5 patients whose pain was limited to the wound 
and the single patient who experienced no pain at all. 
In these 6 patients the obstruction was well advanced 
by the time of diagnosis. 


4. Absolute constipation 

Absolute constipation dating from the original 
operation was present in only 7 patients. Flatus or 
feces were passed in 19 patients, but only 4 of these 
came to re-exploration before the eighth day and it 
seems likely that they had a period of normal intestinal 
activity before the mechanical obstruction developed; 
in fact, they ceased to pass flatus when they became 
distended. 

Seven patients passed a little watery diarrhoea or 
fecally stained mucus after distension had occurred? 
Five of these patients had sepsis in the pouch of 
Douglas. 


5. Bowel sounds 

Bowel sounds were present in 23 of the 26 patients 
but in general were not found to be particularly 
helpful in the diagnosis of mechanical obstruction 
since the differentiation of obstructive bowel sounds 
from the high-pitched, tinkling and uncoordinated 
bowel sounds that may be heard in uncomplicated 
postoperative recovery was difficult. 

Of the 3 patients who were observed to have absent 
bowel sounds when obstructed, 2 had apparently 
normal bowel sounds early after operation but these 
ceased as distension and obstruction occurred, and in 
the third patient bowel sounds were not heard at any 
time. 


6. General condition 

In general we observed that the patients were not as 
well as would be anticipated for the particular phase 
of the postoperative recovery. The pulse rate was often 
slightly raised, but until very late in the development 
of obstruction there was no change in blood pressure 
and no gross electrolyte disturbance. 


7. Radiography . 
Plain X-rays of the abdomen in the erect and supine 
positions were taken in 17 patients. In each case 
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. distended loops of small bowel with fluid levels and a 
.paugity of colonic gas were seen, suggesting the 
diagnosis of a mechanical obstruction, and this was 
confirmed at laparotomy in every case. In the period 
of study there were 2 other patients in whom X-ravs 
appeared to show a mechanical obstruction. These 
patients were submitted to laparotomy and proved to 
have intraperitoneal collections which required 
drainage, but did not have mechanical obstruction. 
Fhese were the only two diagnostic errors and both 
patients benefited from reoperation and drainage. 

_ A diagnosis of postoperative obstruction has to be 
based on the assessment of postoperative distension. 
In this grbup.of patients clinical assessment of pain, 
vomiting, constipation and bowel sounds may be 
helpful but is only a general guide. The plain X-ray is 
the crucial examination in that if the dilatation is 
gastric or colonic then the problem is rarely mechanical 
but if the distension is largely of the small bowel with 
a paucity of colonic gas then the diagnosis is almost 
always a mechanical obstruction. This proved to be 
the case in 17 out of 19 positive X-rays. 


Case reports 

Table I summarizes the important clinical features of 
all the patients. Three case histories are presented in 
full to illustrate various clinical presentations. 


Typical presentation 


Case 9: A 15-year-old boy underwent appendicectomy for 
perforated appendicitis. On the fourth day his abdomen was 
noted to be a little distended but he had no specific complaints. 
*His abdomen was soft and bowel sounds appeared normal. His 
wound appeared satisfactory and there had been no appreciable 
loss from his drain. On the sixth day he vomited in excess of 
500 ml of offensive brown fluid. He complained of abdominal 
cramp but passed flatus and in addition moved his bowels three 
times in the day. On examination he remained distended and 
had runs of active bowel sounds. Nasogastric decompression 
and intravenous replacement therapy were commenced. 

Colic continued, flatus ceased and the gastric aspirate on 
day 7 and day 8 was 800 and 1100 mi respectively. Distension 
was now marked and typical obstructive bowel sounds 
accompanied his abdominal colic. Investigations showed his 
haemoglobin to be 11:3 g and white cell count to be 18 600; 
urea and electrolytes were normal. A plain X-ray revealed two 
distended loops of small bowel in the upper left quadrant and 
a paucity of colonic gas shadowing. A diagnosis of mechanical 
obstruction was made and a decision taken to re-explore his 
abdomen. A single band obstructing the terminal ileum was 
divided without bowel resection and the patient's subsequent 
convalescence was uneventful. 


Atypical presentations 


Case 1: A 48-year-old man underwent a sigmoid colectomy for 
a carcinoma of the sigmoid colon. Although his general 
condition appeared satisfactory for the first 5 postoperative 
days his condition subsequently deteriorated and progressive 
abdominal distension occurred. He complained of anorexia 
and nausea but did not vomit. Apart from experiencing some 
wound discomfort he did not have any abdominal pain. 
Examination revealed a rather tense tympanitic abdomen with 
generalized tenderness maximal in the wound area. The wound 
appeared sound and the drain site was dry. At no time were 
bowel sounds heard. A clinical diagnosis of adynamic Heus 
was made and he was treated by nasogastric decompression 
and intravenous therapy. 

* Conservative therapy was continued until the tenth day. with 
further deterioration in his general condition; his pulse rate 
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rose to 116/minute and his blood pressure fell fram a præ 
operative level of 130/80 to 95/60 mm Hg. Abdominal cisten- 
sion persisted, a little watery diarrhoea was passed but his 
abdomen remained silent. Over | litre of offensive brown fuid 
had been aspirated from his stomach on three censecutise 
days. His haemoglobin was 13-2 g, white cell count was 14 ROG, 
blood urea was 68 mg/100 mi and his electroivies were normal. 

For the first time a plain film of his abdomen was taken and 
revealed distended smal] bowel loops with fluid levels and an 
absence of gas in the colon and rectum. A diagnosis af 
mechanical small bowel obstruction was made and the 
abdomen was re-explored through the original incision. 

A loop of distal ileum was found to be adherent in s smal: 

para-anastomotic abscess, and although the loop was freed 
and the obstruction relieved without resection. the patients 
general condition deteriorated, he became oliguric and died 
3 days later. 
Case 2: A 75-year-old man presented initially with a smal 
bowel fistula from a neglected Richter's type of inguinal herma 
for which ileal resection, excision of the fistula and berris 
repair were performed. At first he progressed satisfactorily and 
passed some flatus. Normal bowel sounds were heard on the 
third day. However, his abdomen became distended and silent. 
The only pain he had experienced was slight wound pain, anc 
in the presence of a distended silent abdomen a diagnosis of 
adynamic ileus was made. On investigation his blood urea was 
135 mg per cent, his white cell count was 8000, his haemoglobin 
10:8 g. and his serum electrolytes were normal. No X-rays 
were obtained. 

He was treated by nasogastric decompression and (mtra 
venous replacement therapy. His abdominal signs remained 
unchanged for 48 hours during which time over 5000 ml of 
feculent fluid were aspirated from his stomach. However, Pus 
general condition deteriorated rapidly and he died on the nex 
day. The true diagnosis. an obstructing band across the terminat 
ileum, was only made at post-mortem. 


Aetiology of early postoperative obstruction 
The 26 patients have been divided into three groups 
according to the aetiology of their obstruction 
(Table I). 

A. Obstruction due to intra-abdominal sepsis or 
adhesions (19 patients). 

B. Obstruction due to the wound (4 patients). 

C. Obstruction due to pre-existing pathology (3 
patients). 


Group A. Obstruction due to intra-abdominal sepsis cr 
adhesions 

This was the commonest cause of early postoperative 
obstruction, accounting for 19 of the 26 cases. In i12 
of these 19 patients the ileum was adherent and 
obstructed by septic adhesions or intraperitoneal 
abscesses, and in only 7 patients was the obstruction 
due to a simple band without obvious infection. 


Group B. Obstruction due to the wound 
The 4 patients in whom dehiscence of the deepes! 
layer of the wound occurred are of special interest 
because certain clinical features associated with 
impending dehiscence of the abdominal wound. 
namely wound pain and distension in the patient who 
is less well than anticipated in the early postoperative 
period, are features of obstruction due io smal 
bowel being trapped in the deeper layers of the wound. 

Two patients when re-explored for postoperative 
obstruction were found to have matted loops of ieum 
adherent and obstructed in the deepest laver of the 
wound behind an intact superficial laver. The other 
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patients-developed the clinical features of a mechanical 
obstruction in the early postoperative period and then 
suffered dehiscence of their abdominal wound. In 
these patients re-exploration revealed ileum firmly 
adherent in the deepest layer of the wound with 
collapsed distal loops and no other cause for their 
obstruction. 

Case 20: A 36-year-old labourer had à resection. of an 
abdominal aneurysm through a long left paramedian incision. 
The incision was closed with two layers of continuous poly- 
propylene, On the first postoperative day the patient vomited a 
large amount of dark material. and although he had passed a 
little flatus and active bowel sounds were present his abdomen 
appeared to be slightly distended. A nasogastric tube was 
passed and 350 ml of dark brown fluid were aspirated. In the 
next 48 hours over 2000 ml of fluid were aspirated and in 
addition the patient vomited once. Re-examination revealed 
further distension and runs of obstructive bowel sounds. Pain 
was still limited to the wound which appeared to be intact. A 
clinical diagnosis of mechanical small bowel obstruction was 
made and his abdomen was re-explored through the original 
ncision. 

It was found that the posterior suture line of polypropylene 
had snapped and that ileum was adherent and obstructed in the 
deeper layers of the wound beneath an intact skin suture line. 
The ileum was freed from the abdominal wound and replaced 
in the abdomen and the wound was resutured with inter- 
rupted through and through tension sutures. The patient's 
subsequent convalescence was uneventful. 


Group C. Obstruction due to pre-existing disease 

One patient's postoperative obstruction was related 
to the disease for which the initial operation was 
performed. He was a 20-year-old man (Case 24) who 
underwent a right hemicolectomy for Crohn's disease. 
In the postoperative period he developed distension, 
vomiting and abdominal colic, and at re-exploration 
on the ninth postoperative day he was found to have 
an obstructing skip lesion for which further resection 
was necessary. 

The other 2 patients in this group developed early 
postoperative intestinal obstruction due to pre-existing 
conditions unrelated to that for which the initial 
operation was performed. One was a 77-vear-old man 
(Case 25) who had an obstructed femoral hernia after 
sigmoid resection for carcinoma of the colon, and the 
other was a 5-year-old boy (Case 26) who was found 
to have intussusception at reoperation 4 days after the 
removal of a normal appendix, and since his abdomen 
was distended from the first postoperative day we 
believe the intussusception may have been overlooked 
at the first operation. 


Morbidity and mortality 

Four of the 26 patients (15 per cent) died. One patient 
died in whom the mechanical nature of the obstruction 
was only recognized at post-mortem and 3 patients 
died in whom the mechanical nature of the obstruction 
was only recognized and corrected very late. In 
addition, 3 patients when re-explored had non-viable 
bowel. This gives a group of 7 patients who, beyond 
any question, would have benefited from earlier 
re-exploration. In the remaining 19 patients it was a 
constant finding that at re-exploration the obstruc- 
tion was more advanced than had been imagined 
preoperatively, 
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Discussion 

Distension in the postoperative period presents, 
diagnostic problems and may be due to a variety of 
causes, including localized and generalized intra- 
abdominal sepsis, mechanical intestinal obstruction, 
complete or incomplete, and adynamic ileus. 

Wells et al. (1964) showed that ileal motility returns 
to normal within a few hours of intra-abdominal 
surgery, although the stomach and colon may be 
inactive for a variable number of days. This work fs 
strongly supported by radiological contrast studies of 
gastro-intestinal motility in the postoperative periog 
which have shown that although radio-opaque 
materials pool in the stomach and only 'empty by 
gravity into the duodenum they pass rapidly through 
the small bowel into the caecum with a duodeno- 
caecal transit time of 2-3 hours (Vest and Margulis, 
1962; Rothnie et al, 1963; Nachlas et al., 1972; 
Herrera-Llerandi and Luna, 1973). The idea that the 
small bowel develops ‘postoperative ileus’ as an 
inevitable consequence of laparotomy is no longer 
tenable. 

There is much evidence that inadequate peristaltic 
activity occurs in certain segments of the gastro- 
intestinal tract as a reflex phenomenon mediated via 
the sympathetic nerves which results in a collection of 
fluid and gas in the stomach and colon (Neely and 
Catchpole, 1971). It has been suggested that distension 
of the stomach and colon may stimulate further 
sympathetic activity, resulting in further inhibition of 
gastro-intestinal motility with small bowel distension. 
Even at this stage the intestinal muscle is not paralysed, 
for it retains its responsiveness to both chemical and 
mechanical stimuli. (Neely and Catchpole, 1971), 
neither is the intestinal lumen obstructed, for Gastro- 
grafin will pass through an area of ‘ileus’ (Vest and 
Margulis, 1962; Samuel et al., 1963). 

The alleged clinical problem is to distinguish 
paralytic distension from complete mechanical 
obstruction of the small bowel, but for the paralytic 
situation to progress to small bowel distension must 
be extremely rare. In our 4-year period of study 
although we have seen patients with colonic and 
gastric gaseous distension due to adynamic ileus we 
have seen no patient with small bowel distension due 
to any cause other than mechanical obstruction or 
intra-abdominal sepsis. 

All our patients with mechanical obstruction had 
abdominal distension, which contrasts with the 
findings of Quan and Stearns (1961) in whose series 
less than a half of 33 such patients had distension. It 
may be significant that the study of Quan and Stearns 
was retrospective whilst the present study was 
prospective. 

We would concur with Kirk (1970) that the diagnosis 
of intestinal obstruction depends upon being con- 
stantly alert to the possibility of its presence, and this 
is particularly apposite in the early postoperative 
period in view of the diagnostic difficulties. In this 
respect we felt that the definition of an ‘at risk’ group 
would be helpful. Such a group is suggested by 
the observation of Colletti and Bossart (1964) that 
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postoperative intestinal obstruction most 
frequently occurred as a complication of colorectal 
surgery, and our study which demonstrates a group of 
patients particularly at risk, i.e. those who have had 
colorectal surgery or surgery for acute appendicitis. 
Abdominal distension with vomiting or a high 
volume of nasogastric aspirate in the first few post- 
operative days are non-specific findings, and it ts 
therefore imperative that they be regarded as the 


eclinical features of an underlying pathology requiring 


precise definition, rather than being accepted as a 
disease entity in themselves and labelled ‘Heus. 


" Within the period of this study postoperative distension 


occurring after the fourth day was more frequently 
due to a partial or complete mechanical obstruction 
than to any other cause. 


Many patients with an uncomplicated post- 
operative recovery do experience a ‘wind’ pain 


situated in the central abdomen on the second and 
third days and auscultation may reveal ‘uncoordinated’ 
bowel sounds of a “tinkling’ nature, and the distinction 
of these features from those of a mechanical obstruc- 
tion is difficult. In these circumstances reassessment 
of the patient after 12 and 24 hours is most valuable. 
Collett! and Bossart (1964) stressed the importance 
of repeated clinical assessment. Central abdominal 
colic, especially if associated with runs of active or 
obstructive bowel sounds, should alert the clinician 
to the possibility of a mechanical obstruction, but it 
should be noted that the patient will often not 
complain of colic unless specifically asked. 

Most patients in this series did not have absolute 
constipation dating from the time of the original 
operation. Indeed, the majority had a period in which 
they passed flatus or feces normally before absolute 
constipation developed. Even the passage of a little 
diarrhoea is compatible with the existence of a com- 
plete small bowel obstruction, especially if there is 
coexistent pelvic sepsis. 

Previous studies have shown that plain radiography 
of the abdomen in the postoperative period will 
positively identify the existence of a mechanical bowel 
obstruction in the majority of patients (Vest and 
Margulis, 1962; Colletti and Bossart, 1964). The 
present study confirms the value of this investigation 
in that there were no false negative results and only 
two false positive results. It has been suggested that 
in the occasional case of difficulty of radiographic 
diagnosis Gastrografin studies would be useful (Vest 
and Margulis, 1962; Samuel et al., 1963; Colletti and 
Bossart, 1964). In our view the need for such an 
examination is very uncommon and indeed in some 
instances may be misleading. An example of this was 
a 45-year-old housewife whom we saw in consultation 
8 days after a hysterectomy, as she had painless 
abdominal distension.  Gastrografin outlined a 
distended small bowel but onlv passed into the 
collapsed caecum after 12 hours, suggesting an 
incomplete mechanical obstruction. With this evidence 
of the incomplete nature of the obstruction a further 


.period of conservative therapy was instituted, the 


distension resolved and she was allowed home. A 
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Table Hi: MORTALITY IN SERIES REPORTED Is 
THE LITERATURE 
Definition of 
Cr Tes 


No. of No. af 


DOSLODeratisc 














Author Cases deaths obstruction 
Becker (1952) 3T io Within 4 weeks 
Welch (1959) 37 3 Within 2 weeks 
Miller and Winfield i4 3 in period of 

(1959) hospitalizatien 
Quan and Stearns 33 7 Within I month 

(1961) 
Colletti and Bossart 43 ig Within 3 weeks 

(1964) 
Present series 

Total REZ 37 
CET j 


week later the patient was readmitted to hospital with 
a complete mechanical obstruction which required 
surgical relief. In retrospect, it would have been betier 
to re-explore the abdomen in the first instance. 

We have observed many other patients with some 
of the clinical features already described but they have 
resolved spontaneously. In our view at least some 
of these patients had an incomplete mechanical 
obstruction. 

Four of our 26 patients died, an experience that is 
similar to that reported by other authors in the pasi 
two decades. Becker (1952) reported 10 deaths from 
57 patients, Welch (1959) 3 deaths from 37 patients. 
Miller and Winfield (1959) 3 deaths from 14 pat 
Quan and Stearns (1961) 7 deaths from 33 patients 
and Colletti and Bossart (1964) 10 deaths from 45 
patients. The overall mortality of all these series is 37 
deaths from 212 patients (17 per cent) (Table HE). 

Our interest in the problem of mechanical obstruc- 
tion in the early postoperative period was stimulated 
by 2 deaths in the group of 6 earlv postoperative 
obstructions already reported (Sykes et al. 1974), 
These 6 patients are included in the present series; 
thus there have been 2 deaths in our last 20 patients. 
We attribute this improvement to defining a group of 
patients particularly at risk, to an increased awareness 
of the complication and its non-specific clinica! 


atemis. 


features and to adopting a more aggressive policy of 


early re-exploration. 

Our concern had been that by adopting this polos 
in an ill group of patients we might re-explore 
unnecessarily, but in fact we have explored only 2 
patients who proved not to have a mechanical 
obstruction and these patients were found to have 
multiple intermesenteric abscesses and were greatly 
benefited by drainage of intraperitoneal pus and 
peritoneal lavage. 

Our present policy is to assess postoperative patients 
carefully and repeatedly and to obtain plain. X-ravs 
of the abdomen in the erect and supine positions 


whenever clinical features suggest the possibility of 


small bowel obstruction. We would re-explore patients 


abdominal distension occurs should plain X-rays 


confirm the diagnosis of a mechanical obstruction. 
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SUMMARY 

l. The effect of postoperative peritoneal lavage on 
survival, peritoneal wound healing and adhesion 
formation has been studied in rats both with and 
without fecal peritonitis. 

2. Peritoneal lavage with both Hartmanms solution 
and noxytiolin through an indwelling peritoneal cannula 
resulted in a delay in peritoneal wound healing in the 
absence of fecal peritonitis, There was also an increase 
in the incidence of adhesions. 

3. Induction of a fecal peritonitis followed by operation 
24-3 hours later resulted in 100 per cent mortality 
within 24 hours. This mortality was reduced by 66 per 
cent following peritoneal lavage with Hartmanns 
solution alone, although this resulted in a delay in 
peritoneal wound healing. Peritoneal lavage with 
noxytiolin did not reduce the mortality rate. 


THere is still considerable morbidity and mortality 
following peritonitis. As Browne and Stoller (1970) 
have pointed out, survival rates have improved over 
the past 25 years owing to the introduction of broad 
spectrum antibiotics and modern methods of resusci- 
tation, but this improvement has not been seen where 
the condition results from perforation of the colon 
with fecal contamination of the peritoneal cavity. 
Cardis and Matheson (1968) demonstrated an 
improved survival rate in rats with fecal peritonitis 
following subsequent peritoneal lavage through an 
indwelling intraperitoneal cannula. Browne and 
Stoller (1970) demonstrated that noxytiolin offered 
significant protection when given intraperitoneally to 
guinea pigs with a potentially lethal Gram-negative 
peritonitis, and also that in humans the use of intra- 
peritoneal noxytiolin reduced the morbidity and 
mortality associated with fecal peritonitis. Pickard 
(1972) has recently reviewed the literature on peritoneal 
irrigation in peritonitis and concluded on the basis of 
his review and his own observations that peritoneal 
toilet with noxytiolin at the time of operation followed 
by postoperative peritoneal perfusion is probably the 
most beneficial way to treat the condition. No 
previous study has shown the effect of fecal peritonitis 
and peritoneal lavage on peritoneal wound healing. 
The present study was therefore undertaken to assess 
the effect of these factors on peritoneal wound healing 
.and adhesion formation using Hartmann's solution 
and noxytiolin for peritoneal lavage. 


Materials and methods 

A total of 96 adult male Sprague-Dawley rats weighing 
were divided into 8 groups with 12 animals in each 
group. 

Group 1; The animals were anaesthetized with ether 
and the abdomen was opened through a midiinc 
incision 5 cm long. An area of peritoneum 2 x 
was removed from the abdominal wall on each side oF 
the midline. Haemostasis was obtained by applying 
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pressure with a gauze swab. The abdomen was closed 
in two layers, catgut sutures being placed through the 
musculoperitoneal laver and silk sutures through the 
skin. 

Group II: The animals were subjected to the same 
operation as those in group I with the exception that a 
plastic cannula with additional side holes was inserted 
into the peritoneal cavity via a stab wound in the lefi 
flank. The cannula was removed 48 hours 
operation. 

Group HI: The animals were subjected to the same 
procedure as those in group H but they also had 
peritoneal lavage with Hartmann's solution, The 
irrigating fluid was warmed to 37 C immedi 
prior to infusion and then gently injected intra- 
peritoneally through the indwelling cannula; 20 mi 
were used on each of three occasions immediately 
postoperatively. After each injection the syringe was 
removed from the cannula and the fluid allowed to 
drain out. This procedure was repeated with a single 
injection of 20 ml on a further six occasions. fairiy 
evenly spaced over the next 48 hours. In between 
periods of lavage the cannula was closed with à spigot. 
The cannula was removed 48 hours postoperativeiy 
immediately after drainage of the last lavage. 

Group IV: The animals were treated as those in 
group HI but 0-5 per cent noxytiolin CNoxyfiex, 
Geistlich and Sons) in Hartmanns solution 
substituted for Hartmann's solution. 

Group V: The animals were given an intraperitonea! 
injection of 5 ml of a 25 per cent suspension of feces in 
normal saline. The feces were emulsified in saline, 
filtered through glass wool and brought to 37 C prior 
to injection. The operative procedure, which was 
carried out 21-3 hours following injection, was as 
described in group I. 





aiter 


id H g E v 








* Department of Anatomy, School of Medine. Leods 
LS? 9NL. 


GO 


' 
C. L. Tolhurst Cleaver et al. 


-> 





Fig. 1. Wound surface at 8 days after operation. There is 
complete healing of the mesothelial laver. Note the narrow 
regular silver lines surrounding the cells. Hautchen. 

( x 250.) 


Fig. 3. Parietal peritoneum 3 hours after induction of fecal 
peritonitis. Note the widening and irregularities of the silver 
lines and patches of inflammatory cells. Hautchen. 


( 100.) 





Fig. 2. Wound surface at 8 days after peritoneal lavage with 
Hartmann's solution, The cells resemble subperitoneal 
fibroblasts, and silver lines are absent or incomplete and 
irregular. Hautchen. ( » 250.) 


Group VT: The animals with induced fecal peritonitis 
as described in group V were given peritoneal lavage 
with Hartmann’s solution following operation as 
described for group HI. 

Group VIT: The animals with induced fecal peritonitis 
as described in group V were treated as group IV 
following operation. 

Group VIII: The 
peritonitis as described. in 
peritoneal lavage with 0:125 
(following operation). 

All the animals that survived were killed 8 days after 
operation by exsanguination under ether anaesthesia 
since it has been shown (Raftery, 1973) that peritoneal 
wound healing is complete by this time in normal rats. 
The abdomen was carefully opened through the 
midline incision and the wounds inspected for the 
presence of adhesions. The wounds were then excised 


animals with induced fecal 
group V were given 
per cent noxytiolin 
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Fig. 4. Wound surface at 8 days after peritoneal lavage with 
Hartmann's solution in the presence of fecal peritonitis 
Inflammatory cells occupy the greater part of the wound 


surface. Hautchen. ( « 400.) 


in roro and Hautchen preparations made as described 
by Eskeland (1966) and examined by light microscopy. 
Healing was considered to be delayed if large flattened 
cells resembling mesothelial cells and outlined by 
sharp regular silver lines, indicative of cell to cell 
contact, were not seen over the whole of the wound 
surface (Raftery, 1973), 


Results 

The results are summarized in Table /. The animals in 
group I showed complete peritoneal wound healing in 
8 days (Fig. 1), as has been demonstrated previously 
(Raftery, 1973). Animals with an indwelling cannula 
alone showed no delay in wound healing, whereas in 
animals where peritoneal lavage had been carried out 
wound healing was delayed. In these animals there was 
absence of sharp, complete, regular silver lines around 
the surface cells of the wound and the majority of these 


Table i: SUMMARY OF THE RESULTS 
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Animals with 


adhesions 
Eo Procedure .Mertalty ortality KA Peritonea! 
Group (operation plus) No. of animals No. p^ No. yt healing 
i Operation only 12 0 0 | 8 8 das 
il Cannula i.p. No lavage 12 0 0 6 50 No delay 
iH Cannula Lp. Hartmann's lavage 12 0 ü 9 78 Delay 
IV Cannula i.p. Noxytiolin lavage I? i 8 3 27 Delay 
"UON Fecal peritonitis 12 12 100 — nem = 
VI Fecal peritonitis. Cannula i.p. 12 4 33 5 63 Delay 
Hartmann’s lavage 
“Vil Fecal peritonitis, Cannula i.p. 12 j2 100 — 
Noxyuolin (0:574) lavage 
VHI Fecal peritonitis. Cannula ip. 12 12 100 
es Noxytiolin (0-125°,) lavage 





cells resembled subperitoneal fibroblasts (Fig. 2). On 
some areas of the wound surface a few cells of the 
monocyte/macrophage type were seen. One death 
occurred in the animals perfused with 0-5 per cent 
noxytiolin (group IV). This death occurred 8 hours 
postoperatively and post-mortem examination showed 
a collapsed right lung with a pleural effusion. 
Adhesions to the surface of the wound occurred in 
6 out of 12 animals with an indwelling intraperitoneal 
cannula alone and in 9 out of 12 rats subjected to 
postoperative lavage with Hartman's solution. In 
animals perfused postoperatively with noxytiolin, 
adhesions were found in only 3 of the 11 animals 
which survived until 8 days. In all cases the adhesions 
were few and flimsy and usually involved the omentum. 
Injection of a fecal suspension intraperitoneally 
produced a severe peritonitis within 21-3 hours of 
myection, and following operation without peritoneal 
lavage none of the animals survived for longer than 
24 hours. Examination of the peritoneum covering 
both the parietes and liver in Hautchen preparations 
showed widening and irregularities of silver lines and 
islands of inflammatory cells (Fig. 3) following a fecal 


peritonitis of 21-3 hours’ duration. Following 
peritoneal lavage with Hartmann's solution. the 


mortality rate was reduced by 66 per cent. Of the 
4 animals that died, 3 died at between 12 and 24 hours 
postoperatively and | at 5 days postoperatively. In the 
8 survivors killed at 8 days | had a large pelvic abscess 
and gross adhesions, 4 had widespread adhesions 
involving areas of the peritoneal wounds as well as the 
abdominal viscera and 3 were completely free from 
adhesions. Examination of Hautchen preparations of 
the wound surface not involved in adhesions showed 
delayed healing with groups of inflammatory cells 
occupying the larger part of the wound surface 
(Fig. 4). 

In all the animals subjected to peritoneal lavage with 
noxytiolin, either in 0-125 per cent or 0:5 per cent 
concentration, following fecal peritonitis, death 
occurred within 48 hours of operation. 


Discussion 

The results show that peritoneal lavage in the rat is 
associated with a delay in the healing of peritoneal 
wounds. There are two possible reasons for this: 
8 . i , m ` 

(a) mechanical distension of the abdominal wall due to 


+ 
b 


the lavage, and (+) removal of the cells of the peritonea! 
fluid from the peritoneal cavity. These cells have been 
shown to have a role in the early stages of peritoneal 
wound healing (Raftery, 1973). 

Adhesions occurred more frequently in animais 
which were given intraperitoneal lavage through an 
indwelling cannula and this may have been a reaction 
to the presence of the cannula rather than to the lavage 
itself since they also occurred in animals in which only 
a cannula was implanted and no lavage carried out. 
Injection of a suspension of fecal material produced a 
severe and fatal peritonitis within 24 hours of injection. 
The mortality rate was reduced by 66 per cent follow- 
ing intraperitoneal lavage with Hartmann's solution, 
although noxytiolin failed to reduce the mortality and 
all the animals treated with noxytiolin following fecal 
peritonitis died within 48 hours. It is difficult 
explain why the animals treated with noxvtiolin 
following peritonitis died. A toxic effect of noxytiolin 
seems unlikely for two reasons. First, the total amount 
given was well below the LD., as shown bv Browne 
and Stoller (1970), and secondly the animals given 
peritoneal lavage with noxytiolin in the absence of 
fecal peritonitis showed no obvious ill efl It is 
possible that noxytiolin could have killed the bacteria 
present in the peritoneal cavity with the sudden release 
of large amounts of endotoxin, but this again seems 
unlikely since the fluid was immediately allowed to 
drain out through the cannula and any toxic producta 
would be expected to drain out in it. Also Wright and 
McAllister (1967) have shown that noxvtiolin has a 
protective effect following the administration of 
potentially lethal doses of pure endotoxin to mice. Ht 
possible that the continuous production and remova! 
of peritoneal exudate resulted in hypovolaemia and 
that death resulted from shock due to this, but this is 
unlikely since there was 66 per cent survival in the 
group of animals given peritoneal | with 
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lavage 
Hartmann's solution in the presence of fecal peritonitis. 

An important finding was that adhesions arose 
following the insertion of indwelling intraperitoneal 
cannulas and repeated peritoneal lavage, Although the 
number of animals in each group was small there were 
fewer adhesions at 8 days in the group irrigated with 
noxytiolin than in the group irrigated with Hartmanns 
solution in the absence of fecal peritonitis. [fp is of 
interest to note that Browne and Stoller (1970) 
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observed that in patients with fecal peritonitis given 
intraperijoneal noxytiolin at the initial operation no 
adhesions were observed at the second operation, and 
Pickard (1972) observed that noxytiolin ‘seemed to be 
very effective at detaching fibrinous plagues from the 
bowel wall’. These results suggest that a controlled 
investigation of intraperitoneal noxytiolin in the 
prevention of postoperative adhesions is warranted. 
Peritoneal lavage has been shown to delay peritoneal 
wound healing both in the presence and absence of 
fecal peritonitis and this is probably due to either a 
mechanical effect or to the removal of the inflamma- 
tory cells of the peritoneal exudate before they have 
fulfilled their function of removing fibrin and debris 
from the surface of the wound. Rather surprisingly, 
intraperitoneal noxytiolin has been shown to give no 
protection against severe peritonitis in the rat and it 
has not been possible to provide an adequate explana- 
ton for this. Certainly we do not consider that our 
findings should detract from the chnical results 
obtained using noxytiolin in fecal peritonitis (Browne 
and Stoller, 1970; Pickard, 1972). However, it is 


the patients were also treated with broad spectrum 
antibiotics and also no controls, e.g. the use of an 
equivalent volume of saline or distilled water in place 
of the noxytiolin solution, were used. 

We accept that certain criticisms may be applied to 
the present study. First, there were no bacteriological 
studies of the fecal peritonitis. However, the study was 
primarily concerned with the effects of lavage alone 
and also noxytiolin is an antiseptic effective in vitro 
against all organisms, even those resistant to other 
antibacterial agents (Horsefield, 1967), and therefore 
it was considered that bacteriological studies were 
unnecessary. Secondly, no supportive measures were 
given, e.g. antibiotic therapy and fluid replacement. 
In this context we felt that to give these would have 
invalidated the aim of the study since we were interested 
in the effect of peritoneal lavage alone on survival and 
peritoneal wound healing both in the presence and 
absence of peritonitis. 
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In conclusion, it has been shown that peritoneal 

lavage leads to delay in peritoneal wound healing. 
Peritoneal lavage with Hartmann's solution in' thé 
presence of fecal peritonitis resulted in a 66 per cent 
reduction in mortality, while lavage with noxytiolin 
did not reduce the mortality rate. In animals with 
fecal peritonitis subjected to peritoneal lavage, 
peritoneal wound healing was delayed, but it has 
not been determined whether this was due to the 
mechanical effect of the lavage, to the fecal peritonitis 
or to both. 
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Antral acidification and the gastric secretory response 
to pentagastrin and acetylcholine in dogs* 


M. H. WHEELER, 


SUMMARY 
In 6 dogs with innervated antral pouches (3 with vagally 
innervated fundic pouches and 3 with vagally denervated 
funtlic pouches) gastric secretion was stimulated by a 
range of” submaximal doses of pentagastrin, each 
infused intravenously for a period of 6 hours. 

During the three consecutive 2-hour collection periods 
of each test the antral pouch was perfused with isotonic 


saline of pH 7:0, LO and 7-0 respectively at a rate of 


| ml{min. Neither acid nor pepsin secretion was 
inhibited by antral acidification. When the antral 
perfusion rate was increased to 3 ml/min there was still 


no inhibition of acid secretion from either type of 


fundic pouch. 
In each dog the acid response of the fundic pouch to 
perfusion of the innervated antral pouch with 0:5 per cent 


acetylcholine was significantly reduced when the pH of 


the perfusate was lowered from 7-0 to 1-0. 


The results provide no support for the existence of 


either an antral inhibitory hormone or inhibitory neural 
reflex active against pentagastrin-stimulated | gastric 
secretion in the dog. It would seem that antral inhibition 
of gastric secretion is the result of a diminished release 
or formation of endogenous gastrin. 


WE have recently reported that pentagastrin-stimulated 
gastric secretion in both innervated and denervated 
canine fundic pouches is not significantly affected by 
lowering the pH within the antrum (Wheeler et al., 
1973). This constituted further evidence against the 
existence of an antral inhibitory hormone. There have 
been other reports of findings to the contrary in both 
innervated (Williams and Forrest, 1969) and de- 
nervated fundic pouches (Coelho et al., 1971). 

In our study (Wheeler et al., 1973) there was con- 
siderable variation in the acid secretory responses of 
the dogs with innervated pouches, and the method of 
testing for inhibition was subject to probable varia- 
tions in day to day observations. Therefore, a further 
series of experiments has been performed employing 
a system of testing in which any inhibition of gastric 
secretion due to antral acidification could be observed 
during the course of a single test. 


Materials and methods 

Experiments were carried out in 6 dogs (9-14 kg body 
weight) all with fundic and innervated antral pouches 
(Forrest, 1956). The fundic pouches were vagally 
innervated (mucosal septal) (Hollander and Jemerin, 
1938; Gregory et al., 1942; Thomas, 1942) in 3 dogs 
and vagally denervated (separated) (Heidenhain, 
4879) in the other 3. The pouches were constructed 
and tested as previously described (Wheeler et al., 
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1973). Gastro-intestinal continuity was re-established 
by gastroduodenostomy. 

Secretory tests were commenced 6 weeks after 
operation. Before each test the animals were fasted for 
at least 18 hours, and 48 hours were allowed to elapse 
between tests. Any test in which the animal vomited or 
was excessively restless was terminated and the result 
rejected. 

1. In each dog the maximal acid secretory response 
to pentagastrin was first determined by the administra- 
tion of increasing doses of pentagastrin (Peptavion, 
I.C.I. 50,123), starting at 1:5 ug/kg body weight hr 
given by continuous intravenous infusion. The dose 
was doubled each 75 minutes until a further increase 
failed to produce a higher output than the preceding 
dose (Andersson and Grossman, 1965a). The maxima: 
acid output from the pouch was expressed as the mean 
of the last two 15-minute collections during the period 
in which this maximal response occurred, Each test 
was performed three times in each dog and the mean 
maira output of acid expressed in mEg/15 min. 

2. Ina series of tests to study antral inhibition three 
doses of pentagastrin which gave submaximal acid 
outputs ranging from approximately 10 to 60 per cont 
of the maximal output were selected for each dog. 
These were 0-125, 0:25 and OS ug/kg weight hr 
in the animals with innervated pouches, and 0-25. 
0-5 and lO ug/kg body weight hr^' in those with 
denervated pouches. Each dose of pentagastrin was 
given on four occasions to each animai by continuous 
intravenous infusion into a foreleg vein at a rate of 
3-33 ml/hr for 6 hours, using a slow infusion pump. 

Coinciding with the onset of stimulation, the Lar 
pouch was perfused with isotonic saline, pH 70, for 
a period of 2 hours, then with an isotonic Aus of 
HCl in saline, pH 1-0, for a second 2 hours and hnally 
with isotonic saline, pH 7:0, for the remaining 2 hours. 
The system of perfusion of the pyloric antrum was ihe 
same as described previously (Wheeler et al. 1973); 
a peristaltic pump was employed to ensure à constant 
rate of antral perfusion (1 ml/min). 

During the whole 6 hours of each tes! 
was collected at 15-minute intervals from the 
pouches. The volume was measured in mi 
acidity determined by titration with 0-01- 
hydroxide to pH 7-0. The acid output was calculated 
in mEq/15 min. 

An aliquot proportional to the volume of each > 
minute collection was pooled into 30-minute sam 
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Fig. 1. Acid secretory responses to intravenous infusions of 
pentagastrin in 3 dogs with innervated fundic pouches and 
3 with vagally denervated fundic pouches during antral 
pouch perfusion with (/) isotonic saline of pH 7-0 and 

(/i) isotonic saline of pH 1-0 at a rate of 1 ml/min. Each 
column represents the mean of the second hour outputs of 
acid in each 2-hour collection period obtained from four 
6-hour tests in each animal. (Two animals with denervated 
fundic pouches tested at 0:25 and 1-0 ug dose levels.) 


Table 1: ANALYSIS OF VARIANCE OF MEAN LOG 
ACID AND PEPSIN OUTPUTS IN RESPONSE TO 
PENTAGASTRIN AND ACETYLCHOLINE BROMIDE 


Stimulant F p 


T 
Pentagastrin 


a. Acid output NS 

b. Pepsin output NS 
Acetylcholine 

Acid output 167:7 0-001 


Variation derived in each case from period effect, i.e. 
differences in acid and pepsin outputs over the three 
periods (1, Il and I1) of measurement. 

NS, Not significant (P 0-05). 


for pepsin estimation. The concentration of pepsin was 
determined in 0:1 ml of each pooled specimen in 
duplicate by the method of Klotz and Duvall (1957) 
and expressed in ug of standard ‘Sigma’ pepsin/ml of 
juice. The outputs were calculated in ug/30 min. 

3. A series of control experiments was performed 
to determine that the acid and pepsin secretory 
responses to pentagastrin did not alter during 
prolonged irrigation of the antrum at pH 7:0. Two 
dogs with vagally innervated fundic pouches and 2 
with vagally denervated fundic pouches were used, 
one of the latter being an additional dog not used in 
the antral acidification study. 

The design of these experiments was as above 
except that the pH of the antral perfusate was 
constant at 7-0 throughout the 6 hours of the experi- 
ment. A single dose of pentagastrin, producing 
approximately 50 per cent maximal acid secretion, 
was used for each type of preparation. 
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4. In addition, the effect of antral perfusion at T , 
rate of 3 ml/min was examined in 2 dogs with vagglly 


innervated and 2 with vagally denervated fundic 
pouches. A single dose of pentagastrin, producing 
approximately 50 per cent maximal acid secretion. 
was used for each type of preparation. Collections and 
calculation of acid outputs were as before. . 

5. An additional series of studies was undertaken to 
confirm that a known method (Gillespie and 
Grossman, 1962) of demonstrating the inhibitory 
effect of antral acidification was effective in these dogs. 
On one to three occasions in each dog the innervated 
antral pouch was irrigated with 0:5 per cent acetyl- 
choline bromide at a rate of | ml/min. The system of 
antral perfusion and the general run of the experi- 
ments were identical to those already described. Thus. 
the pH of the antral perfusate for the first 2 hours of 
the experiment was 7:0, for the second 2 hours 1-0 
and for the third 2 hours 7:0. Collections of gastric 
secretion were made at 15-minute intervals and were 
analysed for acid concentration and output as in 
the above studies. Pepsin estimations were not 
performed. 


Statistical methods 

As the acid outputs followed a log normal distribution, 

the logarithms (Gaddum, 1945) of the acid and pepsin 

outputs during the second hour of each of the three 

2-hour collection periods were employed in the 

statistical analysis. These l-hour periods used for 

comparison are subsequently referred to as periods I. 

Il and HI. The initial analysis was to determine if any 

effect of antral acidification was dose dependent.’ 
Differences between fundic pouch outputs during 

the periods I, If and III] were examined over the 

whole range of pentagastrin doses by an analysis of 
variance. 

As no dose dependence was demonstrated the mean 
acid outputs in each of the periods obtained from all 
doses were compared in the main analysis of variance 
(Snedecor and Cochran, 1967). 

Similar methods were used in the analysis of pepsin 
outputs and in that of acid outputs in response to 
acetylcholine. 


Results 
Antral perfusion at | ml/min: acidification studies 
a. Acid: Fig. | shows the mean acid outputs (mEq/hr) 
during periods I, Il and III at each dose of penta- 
gastrin for the innervated and denervated fundic 
pouch animals. The dose of pentagastrin influenced 
the level of acid output but appeared to have little 
eflect on the relationship between outputs during the 
three periods of measurement. An analysis of variance 
of the outputs in these three periods confirmed these 
findings for each dog. The analvsis therefore proceeded 
on the assumption that the dose of pentagastrin did 
not affect the response to antral acidification. 

A ‘split plot’ analysis of variance examined any 


differences in mean acid output over the three periods . 


of collection and hence any inhibition of acid secretion 
following antral acidification. 
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Fig. 2. Pepsin secretory responses to intravenous infusions 
of pentagastrin in 3 dogs with innervated fundic pouches 
and 3 with vagally denervated fundic pouches during 
antral pouch perfusion with (/) isotonic saline of pH 7:0 
and (jj) isotonic saline of pH 1:0 at a rate of | ml/min. 
Each column represents the mean of the second hour 
outputs of pepsin in each 2-hour collection period obtained 
from four 6-hour tests in each animal. (Two animals with 
denervated fundic pouches tested at 0-25 and 1:0 ug 

dose levels.) 


No inhibition of acid secretion occurred in either 

the innervated or vagally denervated preparations 
{Table I). 
(b). Pepsin: Fig. 2 shows the mean pepsin outputs 
(mg/hr) during periods I, Il and III at each dose of 
pentagastrin for the innervated and denervated fundic 
pouch animals. The analysis followed the same lines 
as those employed for the acid outputs. There was no 
significant change with dose of pentagastrin in the 
differences between pepsin outputs over the three 
periods of collection. The mean results for pepsin 
output were also submitted to an analysis of variance 
similar to that performed for acid outputs. There was 
again no suggestion of inhibition in either the 
innervated or vagally denervated pouches following 
antral acidification. 


Control studies 

The mean acid outputs (mEq/hr) and pepsin outputs 
(mg/hr) during periods I, Il and III of the control 
experiments in both innervated and denervated fundic 
pouch animals are illustrated in Fig. 3. There was no 
significant difference between the acid outputs in the 
three periods of measurement for either type of 
preparation. Similarly, there was no significant 
difference between the pepsin outputs in periods I, H 
and HI. 


Antral irrigation at 3 ml/min 

Fig. 4a illustrates the mean acid outputs (mEq/hr) 
during periods I, II and III for the 2 dogs with 
innervated pouches and the 2 with vagally denervated 
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Fig. 3. Acid and pepsin secretory responses to intravenous 
infusions of pentagastrin in 2 dogs with innervated fundi 
pouches and 2 dogs with vagally denervated fundic 
pouches. The antral pouches were perfused throughout 
with isotonic saline of pH 7:0 at a rate of | ml/min. Data 
presentation as in Figs. | and 2. 
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Fig. 4. a, Acid secretory responses to intravenous infusio) 
of pentagastrin in 2 dogs with innervated fundic pouches 
and 2 dogs with vagally denervated fundic pouches during 
antral pouch perfusion with (/) isotonic saline of pH 7-0 
and (i/i) isotonic saline of pH 1-0 at a rate of 3 mi mu 

b, Acid secretory responses to antral pouch perfusion wit! 
0-5 per cent acetylcholine bromide in 3 dogs with 
innervated fundic pouches and 3 dogs with vagally 
denervated fundic pouches. During the three consecutive 
2-hour periods of each 6-hour test the pH of the perfusate 
was 7:0, 1:0 and 7:0 respectively. Data presentation a 

Fig. 1. 


607 


J 
M. H. Wheeler et al. 


pouches. No inhibition of acid secretion occurred 
following. antral acidification at this perfusion rate in 
either type of preparation. 


Acid output following acetylcholine stimulation 

The mean acid outputs (mEq/hr) in periods I, H and 
Hil are illustrated in Fig. 45. The mean log acid out- 
puts were submitted to a similar analysis of variance 
as was performed on the pentagastrin-stimulated acid 
outputs. The overall inhibition in the second period 
was very highly significant (P < 0-001), while there was 
no significant difference between the denervated and 
innervated pouch dogs with respect to the degree of 
inhibition (Table I). 


Discussion 

Lowering the pH within the canine pyloric antrum 
will suppress the acid secretory response to a meat 
meal (Margolus and Harrison, 1956; DuVal et al., 
1961; Williams and Forrest, 1969), to irrigation of the 
isolated antrum with liver homogenate (Woodward 
et al, 1954, 1957) or acetylcholine (Gillespie and 
Grossman, 1962; Rheault et al, 1965) and to 
mechanical distension of the antrum (Woodward et 
al, 1957). As these stimulants of gastric secretion 
release gastrin it is likely that antral acidification 
inhibits gastric secretion by suppressing the formation 
or release of endogenous gastrin. 

An alternative explanation which has received some 
support is that antral inhibition is due, in part at least, 
to the liberation of an antral inhibitorv hormone 
(Harrison et al., 1956; Thompson et al., 1962). Such a 
mechanism exists in the duodenum and will inhibit 
the secretion of acid by both innervated and de- 
nervated fundic pouches stimulated by exogenous 
gastrin (Andersson, 1960; Andersson et al., 1965). 

Any mechanism capable of inhibiting gastric 
secretion. stimulated by the full gastrin molecule 
should also be effective against secretion. stimulated 
by pentagastrin, as this synthetic product possesses 
the same active terminal tetrapeptide and physio- 
logical properties as gastrin (Tracy and Gregory, 
1964). If a similar system existed for the antrum it 
would be expected that antral acidification would 
inhibit pentapeptide-induced secretion from both 
types of fundic pouch. We did not observe this. 

Our findings in respect of denervated pouches 
agree with those previously reported by us with 
pentagastrin (Williams and Forrest, 1969; Wheeler 
et al., 1973) and by others with hog gastrin (Gillespie 
and Grossman, 1962; Rheault et al, 1965). They do 
not agree with those of Thompson et al. (1964) and 
Coelho et al. (1971), who using hog gastrin and 
pentagastrin respectively observed inhibition of acid 
secretion from denervated fundic pouches following 
antral acidification. In the experiments reported by 
Thompson et al. (1964) two doses of gastrin were 
employed and tests were performed in which the pH 
of the antrum was varied either in separate tests on 
separate days or during the course of a single pro- 
longed test. A rate of 3 ml/min was used fer antral 
irrigation as this was believed to be the minimum rate 
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necessary to achieve intimate contact of the perfusate 

with the antral pouch mucosa. On this basis Thompson ` 
et al. criticized the negative findings of Gillespie and’ . 
Grossman (1962) as these investigators employed an 
irrigation rate of only | ml/min. We have examined 
the effect of antral irrigation at both | and 3 ml/min 
and have found no inhibitory effect at either rate. 

The observation that antral irrigation with 0-5 per 
cent acetylcholine produced a secretory response which 
was subsequently inhibited by reducing the pH of the 
irrigating solution to 1-0 confirmed that in our dogs the 
antrum functioned normally, as far as the release of 
gastrin was concerned, and that the antral irrigation 
system was effective. . 

Control experiments in which the antrum was 
irrigated with saline at pH 7-0 for the whole of the 
test excluded the possibility that variations in the 
normal response to prolonged pentagastrin infusions 
may have interfered with. the interpretation. of the 
response to antral acidification. 

The initial determination of the maximal acid 
secretory capacity of each fundic pouch was per- 
formed so that a range of submaximal doses of 
stimulant could be employed during acidification 
studies. It is well recognized that the effect of any 
hormonal inhibitor possessing competitive character- 
istics with respect to gastrin is best demonstrated with 
submaximal stimulatory rates as the inadvertent use 
of high doses of stimulant may overcome this inhibition 
(Grossman, 1970). 

The studies of Olbe (1964) suggested that the 
‘resting’ innervated antral pouch releases small 
quantities of gastrin which might influence the 
secretory response of a fundic pouch to other stimuli. 
If this is so then antral acidification, by reducing this 
subthreshold gastrin release, would effect a diminished 
secretory response of a fundic pouch, as witnessed by 
Thompson et al. (1964). Clearly the case for the antral 
chalone diminishes when this argument is evoked. 
However, Andersson and Grossman (1966) did not 
think that the amount of gastrin released spontaneously 
from the excluded innervated antrum was sufficient to 
increase significantly the response of a fundic pouch to 
gastrin, but was capable of enhancing the response 
to histamine. The absence of an inhibitory effect of 
antral acidification in the present study also lends 
support to the belief that any spontaneous gastrin 
release from the antrum is of insignificant amount when 
pentagastrin is the stimulus of gastric acid secretion. 

Another possible explanation for any inhibitory 
effect of antral acidification is that it acts through a 
neural reflex. Such a mechanism has been suspected 
to function in the duodenum (Code and Watkinson, 
1955; Konturek and Johnson, 1971). Several investi- 
gations lend support to this concept with regard to 
the antrum. These are as follows: 

Il. The maximal acid outputs from innervated 
fundic pouches stimulated by histamine and gastrin 
were elevated by antrectomy (Andersson and 
Grossman, 1965b), and those to histamine and, 
pentagastrin were elevated by selective antral denerva- 
tion (de Castella and Irvine, 1968). 


.* 2. Acidification of the antrum produced recordable 

impulses in vagal afferent fibres (Iggo, 1957); stimula- 
"tion of the isolated nerves supplying the antrum led to 
a reduction of the secretory response to a meat meal 
(Hart et al, 1968). As a result of his studies Iggo 
(1957) postulated the existence of acid-sensitive 
mucosal receptors in the antrum. 

3. Acidification of the innervated antrum reduced 
the secretory response of fundic pouches to penta- 
gastrin but only if their innervation was intact 
(Williams and Forrest, 1969). 

In the present study we failed to demonstrate 
significant inhibition in vagally innervated fundic 
pouches. ‘This result confirms the findings in our 
previous investigation (Wheeler et al., 1973) and that 
reported by Preshaw (1967); consequently no support 
is provided for the existence of a neuronal inhibitory 
mechanism of antral origin active against pentagastrin- 
stimulated acid secretion. 

Acidification of the antrum produced no consistent 
effect upon the output of pepsin from either innervated 
or denervated fundic pouches stimulated by penta- 
gastrin. There is little information on the effect of 
antral acidification on pepsin secretion, but such as is 
available suggests that there is no effect on the pepsin 
response to either sham feeding (Preshaw et al., 1966) 
or a meat meal (Williams and Forrest, 1969). The 
possibility that nervous reflexes of antral origin might 
influence pepsin secretion in the cat was proposed by 
Johnstone (1963) on the basis of finding an elevated 
pepsin response after antroneurolysis. 
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The pattern of bile salt reflux and acid 
secretion in sliding hiatal hernia 


M. K. H. CRUMPLIN, D. W. STOL, G. M. 


SUMMARY 

The role played by gastric fluid refluxed from the 
stomach into the oesophagus of patients with sympto- 
matic sliding hiatal hernia has been evaluated in terms 
of gastric bile salt concentration and acid secretion 
rates. Patients with a peptic stricture had a higher 
basal acid output than control subiects. Approximately 


half of both hiatal hernia groups studied had periods of 


increased total bile salt concentrations either while 
fasting or following a test meal, This would indicate 
abnormal pyloric function in these patients. The quan- 
titative examination of total and individual bile salts in 


solution in gastric juice suggests that a combination of 


gastric acid pepsin and bile may be a major factor in 
the pathogenesis of the clinical responses to gastro- 
oesophageal reflux. Neither total nor individual bile 
salt concentrations found in gastric juice helped to 
differentiate between the specific types of response 
seen in symptomatic sliding hiatal hernia. 


THE principal responses of the oesophagus to excessive 
reflux of gastric contents in patients with sliding hiatal 
hernia are heartburn, oesophagitis and stricture for- 
mation. Clinical experience indicates that while some 
patients present more than one of these factors, in 
most one clinical state predominates. Once a pattern 
of response has been established in a patient, then 
this type tends to persist (Collis, 1970). The nature of 
the fluid refluxed into the oesophagus might be 
expected to play a major role in determining the type 
of response. 

Previous work from these departments (Oesophageal 
Laboratory and Instituteof Child Health, Birmingham) 
has indicated that the degree of pathological response 
in the oesophagus of fasting hiatal hernia patients 
appears to be correlated with an increased gastric 
total bile salt concentration and basal acid secretion 
(Stol et al., 1974). It had not, however, been estab- 
lished whether this combination affects the type of 
the response experienced in patients with sliding 
hiatal hernia. The present study was therefore under- 
taken to assess the pattern of bile salts in gastric 
fluid following pyloric reflux pre- and postprandially 
and their relation to acid secretion and pH in patients 
with varying responses to gastro-oesophageal reflux. 


Patients and methods 

Fifteen control subjects and 23 patients with sliding 
hiatal hernia were studied pre- and postprandially. 
Control subjects were designated group |. Patients 
with hiatal hernia were separated into two groups: 
those with heartburn and oesophagitis, group H, and 
those with a peptic stricture, group HI (Zable T). When 


MURPHY AND J. L. COLLIS” 


considering basal acid output, peak acid output and 
total bile salt concentrations in the fasting state extra 
patients were merged with each group. The number 
of subjects added to the existing groups were 10 in 
group I, 16 in group ll and 15 in group HH. 

All the patients were matched with control sub 
jects as regards sex and to within 5 years for age, All 
the patients were investigated sequentially on admis- 
sion to hospital. Any patient with a peptic ulcer, 
cholelithiasis, hepatic disorder or previous significan! 
abdominal surgery was not included in the study. 

After fasting a double lumen Salem sump tube was 
carefully positioned along the greater curve of the 
stomach using fluoroscopy and a water recovery test. 
Following basal acid collection a standard sub- 
cutaneous pentagastrin test was performed. Ahiquots 
of gastric juice were taken during the fasting period 
and after pentagastrin stimulation for bile salt 
analysis. Later the patient was given a standard 
liquid test meal as recommended by Rhodes et al. 
(1969), and the gastric juice was sampled at intervals 
for 4 hours. 


Table 1: DETAILS OF THE GROUPS 


No. af 
Group patients Age (vr. mean o sabi 
Control | 15 5T-S4 ipd 
Reflux symptoms ii E 54-7. 161 
-- oesophagitis 
iii io 615.145 


Peptic stricture 





Laboratory methods 

Acid secretion 

Acid secretion rates were calculated using 
titration technique. 


a standard 


Bile salt concentrations 

The laboratory methods used for determining bre 
salt concentrations and those of thin layer chromato- 
graphy have previously been described by Stol et al 
(1974). For quantitative individual bile salt concen- 
trations bile salts, after separation by thin layer 
chromatography, were identified using iodine. A 
qualitative control was provided by spraying a 
duplicate plate with H,SO,/CH,OH (1:1 viv) ane 
examining it under ultraviolet light, Recoveries of the 
separated bile salt fractions yielded by these pro- 
cedures are 80+5 per cent for total concentrations of 








—— Yves 
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TBS (mmol litre) 


Group Il 
P < 0-02 NS 


Group 1 Group IH 
Fig. 3. Mean total bile salt concentrations 4 hours after a 
rest meal. 


less than | mmol/litre and 90-- 5 per cent for total 
concentrations of more than 1 mmol/litre. No 
significant difference was found between the recovery 
of taurine conjugates and glycine-conjugated bile 
salts. 


Polyethylene glycol 

Polyethylene glycol in a concentration of 1 g/100 ml 
was added to 4 of the test meals to follow the dilution 
pattern of the marker. Concentrations were measured 
by the improved turbidometric method described by 
Malawer and Powell (1967). 


Results 

Acid secretion 

There was no significant difference in peak acid output 
between any of the groups ( Table II). Basal acid output 
was significantly higher in group IH when compared 
with the control subjects. The scatter of results was 
wide, however, and a considerable overlap occurred 
between the groups (Fig. 1). 


Bile salt concentration 

d. Total bile salts (fasting): Although the difference 
between groups II and HI and the control subjects 
was significant, the overlap between the groups was 
wide (Fig. 2). However, only 2 patients in the control 
group had a total bile salt concentration of more thay 
0-3 mmol/litre. 
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Table H: PEAK ACID OUTPUT (PAQO) b. Total bile salts (postprandial): The results of the 
Na. of gastric bile salt determinations following a test meal 
Group patients PAO (mEqg/hr, mean « s.d.) P were considered in three WAYS. First, a mean con- 


pu"—-—-—-—-—^—-—-——-—-—-—-————————Ó————————————————————————————— ewe thi bret il aa 


i 26 30-7 4-9-7 “~~ centration of all the postprandial samples was calcu- 

H 29 269.79 NS lated for each patient. These values are shown in 
ul 25 ooo PU CE ee NS Fig. 3. Five of the 13 patients in group H and 4 of the 
NS, Not significant. 10 patients in group HI had mean postprandial levels 
above the highest mean level in group |. Sec: 

postprandial bile salt concentrations were considered 

anne Mi NU MBER OF SU BJECTS E AVING BILE by calculating the mean of the total bile salt concen- 
iate E NN tease are trations in each group for each sam ph ng t i me afte: 
the meal. These values are shown in Fig. 4. lt can be 

EN Time after test meal (min) — — seen that bile salt concentrations in normal subjects 


Group 15 30 45 60 120 180 240 fell after the meal, whereas in subjects in groups H and 


0 0 o Jil this phenomenon was not always observed. Thirdly, 
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Fig. 6. Changes in total bile salt concentration and 

polyethylene glycol concentration (PEG) in a patient from 

group II. 


Fasting Max 


Table IV: SYMPTOMS COMPARED WITH GASTRIC 
TOTAL BILE SALT CONCENTRATIONS (TBS) 


TBS:-!1 mmol/litre | TBS-1 mmol/litre 


Symptom No. pA No. n 
Total no. of 8 15 
patients 
Substernal pain 5 63 3 20 
Heartburn 7 88 9 60 
Severe bile reflux » 63 0 
Positive variance & 100 19 64 


with posture 


0-5 mmol/litre at any time after the meal, whereas 
several members of groups H and HHI did so (these 
were not necessarily values from the same patient at 
each time interval). 

c. Individual bile salt studies: No unusual conjugates 
or free bile acids were detected in any gastric specimen. 
All the gastric bile salts appeared to have a similar 
pattern to those found in normal duodenal juice, 
with reference to hydroxylation. With respect to the 
glycine to taurine conjugate ratio, this was markedly 
reduced in the samples with a pH of less than 4:5 


when compared to the ratio found in duodenal bile 


with a normal alkaline pH range (Fig. 5). 


Polyethylene glycol 

The test meals of 4 subjects were labelled with poly- 
ethylene glycol and it was ascertained that in these 
subjects the dilution pattern was similar and pro- 
gressive. As indicated in Fig. 6, postprandial reflux 
of bile with the attending changes of bile salt con- 
centration did not parallel falls in the polyethylene 
glycol concentration. 


Discussion 

Gastric acid pepsin is frequently cited as the only or 
major factor in the pathogenesis of heartburn, 
oesophagitis or stricture formation in sliding hiatal 
hernia (Arroyave et al., 1950; Aylwin, 1953; Flood 
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et al, 1955; Winkelstein, 1957; Tuttle et al., 1960;. 
Casten et al., 1963; Burge and Amery, 1973). Evidence ’ 
has been presented that other agents may be involVed* 
(Marchand, 1955; Palmer, 1960; Cox, 1961; Squire 
et al, 1968; Collis, 1970; Gillison et al, 1971; 
Henderson et al., 1973; Stol et al., 1974). Bile, among 
other substances, is injurious to the oesophagus. 
This has been demonstrated in animal experimenta- 
tion (Cross and Wangensteen, 1951; Lambert, 1962; 
Levrat et al., 1962; Moffat and Berkas, 1965; Gillisop 
et al., 1972; Henderson et al., 1973), postoperatively 
in patients following gastrectomy (Helsingen, 1960; 
Cox, 1961; Kleckner et al., 1972) and in patients with 
achlorhydria (Palmer, 1960; Orlando and Bozymski, 
1973). There is other evidence to show that the effect 
of bile on gastric and oesophageal mucosa is dele- 
terious (Grant et al., 1951; Davenport, 1968; Geall 
et al, 1970; Black et al, 1971; Bedi et al, 1971; 
Safaie-Shirazi and DenBesten, 1973). 

Patients with a duodenal ulcer were excluded from 
the study as it was unlikely that their pyloric function 
would be normal. Having eliminated these patients 
from the series, it is interesting to note that the peak 
acid output was no different in hiatal hernia patients 
and control subjects, as has been shown by Williams 
et al. (1967). 

Previous studies have suggested that there is a 
pyloric motility disturbance in fasting patients with 
sliding hiatal hernia (Stol et al., 1974) and in subjects 
with heartburn (Gillison et al., 1971). This results in 
higher concentrations of gastric bile salts available 
for gastro-oesophageal reflux. Estimates of gastric 
and oesophageal bile salt concentrations were 
obtained in 6 patients. These have indicated that there 
is a decreasing concentration gradient from the 
prepyloric area to 5 cm above the lower oesophageal 
sphincter. The effective oesophageal concentration of 
bile salts in the refluxed gastric fluid will be less than 
that sampled from the stomach. The range of total 
bile salt concentrations found in oesophageal fluid 
so far is 0-0-3 mmol/litre. 

The mean fasting level of gastric bile salt concen- 
trations in normal subjects fell after the test meal. 
This probably represented a dilution and washing- 
out effect by the test meal. Approximately half the 
patients in groups H and III had episodes of pyloric 
reflux, either before or after the meal. This suggested 
abnormal pyloric function in these patients. All the 
patients were tested on only one occasion and this 
did not exclude the possibility of the other members 
of groups H and IH also exhibiting high gastric bile 
salt concentrations if they were tested on a separate 
Occasion. 

The clinical behaviour of the members of groups 
H and HI who exhibited episodic biliary reflux 
(resulting in bile salt concentrations of more than 
| mmol/litre) was compared with that of the rest of 
these groups. A greater proportion of the patients 
with pyloric reflux of bile had substernal pain, heart- 
burn, severe biliary reflux and the variance of symp- 
toms with posture when compared with the subjects 
who did not have such high gastric total bile salt 


* 
* 


concentrations (Table IV). Although the number of 
“stricture patients (group HD was small the peak 
posfprandial bile salt concentration in this group was 
reached at 30-45 minutes and then decreased. This 
did not appear to be the case in group IL. 

The relationship between pH and bile salt con- 
jugates in solution is to be expected (Hoffman and 
Small, 1967). Since the stricture group had a sub- 
stantial basal acid output in view of the mean age of 
the group (63-5 € 14-5 years) it is postulated that in 
periods between meals and at night the combination 
of gastric acid pepsin and taurine conjugates bathes 
the lower end of the oesophagus. It would seem 
possible that the oesophageal mucosa of these 
patients could be unduly sensitive to this combination. 

In conjunction with recent experimental evidence 
(Henderson et al., 1973) increased pyloric reflux of 
bile in approximately half the hiatal hernia patients 
tested suggests that the complex of gastric acid pepsin 
and bile salts is one of the important factors in 
producing the clinical responses to gastro-oesophageal 
reflux in symptomatic sliding hiatal hernia. The 
parameters evaluated do not, however, differentiate 
between the types of response. Further studies are 
being undertaken to determine the sensitivity of the 
oesophagus to physiological concentrations of gastric 
acid pepsin and bile. 
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The features and course of bile vomiting 


following gastric surgery 


M. T. GRIFFITHS* 
SUMMARY 


In a retrospective study 119 (9:1 per cent) of 1311 
patients undergoing peptic ulcer. surgery developed 
postoperative bile vomiting. Patients aged over 60 years 
at operation appeared particularly at risk. The sex 
distribution was equal, Operations that aim at reducing 
acid secretion had a similar incidence of vomiting, 
although the complication was net seen following 
55 simple gastrojejunostomies. Vomiting developed 
within | month of operation in 39 per cent of patients, 
and 57 per cent suffered a significant degree of disability 
for 6-14 years after onset. 
patients underwent reoperation. Aetiological factors 
were gastric outlet obstruction and gastritis due to bile 
reflux; pre-existing constitutional and psychological 
abnormality seldom contributed significantly to the 
syndrome. It is concluded that bile vomiting as a 
persistent and disabling complication of gastric surgery 
demands objective physical and psychological assess- 
ment prior to a decision regarding management. 


THE persistent vomiting of bile is one of the disabling 
complications of peptic ulcer surgery. Attempts to 
relate this symptom to a mechanical aetiology have 


resulted in the description of an ‘afferent loop 
syndrome’ (Wells and Welbourn, 1951; Wells and 


McPhee, 1952; Dahlgren, 1964) and an ‘efferent loop 
syndrome’ (Pulvertaft, 1952; Capper and Welbourn, 
1955; Williams 1967), but the vomiting of pure bile or 
bile mixed with food may occur in the absence of both 
afferent loop and outlet obstruction (Toye and 
Williams, 1965; Van Heerden et al., 1969; Mackman 
etal., 1971). None of the standard operations presently 
in use is free of this problem (Goligher et al., 1968a; 
Williams, 1971). Since the aetiology is frequently 
obscure the term ‘bile vomiting’ used in this report 
describes the vomiting of pure bile or bile mixed with 
food at any time of day, without implying any specific 
pathological abnormality. Because there is consider- 
able disagreement on the importance which should be 
, attached to this complaint a retrospective study was 
undertaken to examine the features of bile vomiting 
in a group of patients under long-term surveillance. 


Patients and methods 

All patients undergoing surgery for peptic ulceration 
in the Gastro-intestinal Unit, Western General 
Hospital, Edinburgh, between 1953 and 1964 were 
included in the survey. Information regarding progress 
.was obtained from the detailed records of the Gastric 
Follow-up Clinic, the duration of follow-up being 
7-18 years. Preoperative, operative and postoperative 

* 


45 


Twenty-four per cent of 


factors were compared between patients. developing 
bile vomiting and the majority who did not develop 
this complaint. Where relevant, statistical comparisons 
were made using the 7* test, with Yates correction for 
small numbers. 

One hundred and nineteen patients (9-1 per cent) 
developed bile vomiting postoperatively in a series of 
1311 patients surveyed, 973 of whom were male and 
338 female (Table 1). Eight patients were excluded 
because of inadequate documentation, leaving 111 for 
detailed examination. Of these, 84 were male and 27 
female. The proportions of each sex developing bile 
vomiting were virtually equal. 





Table I: DETAILS OF THE PRESENT SERIES 
(1953-64) 

Male Fern 
No. undergoing surgery 973 338 
No. with bile vomiting 89 iQ 
No. of patients studied 84 27 
Incidence of bile vomiting (5) 9.2 8.0 


Results 

Type of vomiting 

Of the 111 patients, 74 (66-7 per cent) had vomiting 
of pure bile, and 37, of bile mixed with food. Of 76 
patients (68:5. per cent) who suffered postcibal 
vomiting, 66 belonged to the pure bile vomiting group. 
In 9 patients (8:1 per cent) the symptom occurred on 
rising. No correlation was detected between character: 
istics of the vomiting and operation, complications ar 
probable aetiology. 


Severity 

Fifty-two patients (46:8 per cent) vomited at least once 

a day during a period of disability. In 97 (87-4 per 
cent) the bile vomiting episodes were less than a week 
apart. Fifty-six patients (50:8 per cent) described their 
vomitus as sufficiently profuse to cause distress, a 
Ninety-seven “panen ra BE E bos re need 
nausea, 
distension after 
weakness and e s SD a and 194 (7 “per 
cent) dyspepsia. Patients with severe bile 
suffered on average as long as those AN 
affected (mean duration of symptoms for both ; groups 
was 7 years). 
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Fig. 1. The age and sex distribution of patients with bile 
vomiting compared with that of all ulcer surgery patients. 


Age, sex and ulcer type 

Fig. | shows a comparison of the distribution by age 
and sex of the patients developing bile vomiting with 
the remainder of the gastric surgery group. The fifth 
and sixth decades contain the largest number of 
patients, the proportion of patients developing bile 
vomiting rising with advancing age. Expressing the 
incidence per decade as a percentage, up to the age of 
29 the incidence was less than 1 per cent, between 30 
and 59 years it rose from 3 to 8 per cent and was 20 
per cent when operation was performed on those over 
60 years. The difference in incidence between those 
under and over 60 years is statistically significant 
(y? = 31:3, P £« 0:002). 

The liability to develop bile vomiting was not 
dependent on the site of the ulcer (duodenal ulcer : 
gastric ulcer, 7? —0:36, P» 0:5). 

Nineteen patients (17:1 per cent) who later developed 
bile vomiting vomited preoperatively, whereas 260 
other patients (22-0 per cent) vomited preoperatively 
but did not develop bile vomiting. There is no 
statistical difference between these groups. Thus, 
whether patients vomited bile after operation did not 
depend on whether they vomited as part of their ulcer 
symptomatology. 


Operations performed 

An analysis of the incidence of bile vomiting following 
the various gastric procedures practised during the 
ll-year period must take account of the selective 
policy followed in the Gastro-intestinal Unit (Small 
et al., 1967). In the operative management of duodenal 
ulceration 126 patients with a maximal acid output in 
excess of 50 mEq HCl/hr were treated by a combina- 
tion of partial gastrectomy (usually antecolic Polya) 
with truncal vagotomy. For outputs below this, the 
standard operation was either antecolic Polya 
gastrectomy (706 patients) or, in the latter years of 
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the period, vagotomy with either gastrojejunostomy', 
(215 patients) or pyloroplasty (34 patients). Gasjro- 
jejunostomy alone (55 patients) was reserved for those" 
secreting less than. 30 mEq HCl/hr after maximal 
histamine or peptavlon stimulation. Billroth I 
gastrectomy (97 patients) remained the operation of 
choice for gastric ulcer. The effect of this policy on the 
distribution of operation by sex is indicated in Tablé 
Il, which shows that 36:4 per cent of women were 
treated by vagotomy and drainage and 44:8 per cert 
by gastric resection, whereas 80-2 per cent of men had 
a gastrectomy. Despite this disparity in numbers 
there was no significant difference between the sexes 
in their liability to bile vomiting following a particular 
procedure, or between operations which aim at 
reducing acid secretion. However, no patient under- 
going gastrojejunostomy alone developed bile 
vomiting. 


Postoperative complications 

Postoperative complications which might predispose 
the patient to vomiting later are shown in Table II. 
The percentage incidence of each complication in the 
bile vomiting group is compared with that in the other 
gastric surgery patients, There were no significant 
differences between the groups in the frequency of 
postoperative bleeding or shock, peritonitis or para- 
lytic ileus. Postoperative stomal obstruction occurred 
three times more frequently in the bile vomiting group, 
but this was not statistically significant. A further 15 
patients (13:5 per cent) who developed bile vomiting 
had experienced vomiting before leaving hospital. 
When compared with an incidence of postoperative 
vomiting of 1:9 per cent in patients who did not 
develop bile vomiting the difference is striking (7? = 

48:5, 0:005—- P»0:001) Thus, although proved 
stomal or small bowel obstruction has no relationship 
to subsequent bile vomiting ( Table IH) there is a group 
of patients who vomit before they leave hospital and 
who subsequently become bile vomiters (13:5 per cent 
in this series). 


Time of onset of vomiting and duration 

In Table IV the time between operation and the 
appearance of bile vomiting is shown. Forty-three 
patients (38:7 per cent) complained of distressing bile 
vomiting within 1 month of operation, 85 (76:5 per 
cent) began vomiting within a year, in 23 (20:7 per 
cent) the symptoms appeared between 1 and 6 years, 
and only 3 (2:7 per cent) began vomiting more than 
6 years after operation; 97:3 per cent commenced 
vomiting within 6 years of operation. In 13 
patients (11-7 per cent) the symptoms had settled 
within a year of onset of the bile vomiting, 75 (67-7 
per cent) had suffered for more than 3 years and 41 
(37 per cent) for more than 6 years at the time of the 
survey. 


Psychological assessment 

Thirty-nine patients (35:1 per cent) were referred for, 
formal psychiatric assessment. Of these, 17 patients 
were found to be suffering from an endogenous or 
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. Table If: INCIDENCE OF BILE VOMITING FOLLOWING DIFFERENT OPERATIONS IN MALE AND 
FEMALE PATIENTS 





. ° * Overall 
Male patients Female patients incidence 
GUAE AE rA D EAT EXKL T [hie 
NO. 7 No. with w% of No. we No. with eat vomitin le 
in of bile operative in of bile Operative — mung 
Operation group group vomiting group group group vomiting group No. ^ 
Polya gastrectomy 608 62.5 44 T$ 98 29-0 9 9-2 53 I 
*Billroth | gastrectomy 55 5-7 4 73 42 12:5 3 7-1 7 Ta 
Vagotomy and gastrectomy 116 12-0 19 16:5 li 33 i 9-1 20 18-7 
Vagotomy and gastrojejunostomy 109 11:2 12 11-0 106 31-4 E 10-4 a i07 
Yagotomy and pyloroplasty 17 1-7 3 17-6 17 5-0 Ü $ 3 4g 
Gastrojejunostomy only 21 2:2 9 0 34 10-1 0) Q 0 Ü 
Other 47 4-7 2 4-25 30 8-7 3 10-0 5 6-8 
Total 973 100-0 84 — 3i8 100.0 27. o lil 





Table HI: INCIDENCE OF SOME POSTOPERATIVE COMPLICATIONS FOLLOWING THE ORIGINAL 
OPERATION 

















Patients developing Rest of gastric 
bile vomiting surgery group 
Complication No. pon No. yA Statistical di fere nce 
Stomal or small bowel obstruction 7 6-3 2l 1-8 NS 1 
Vomiting 15 13-5 2 L9 0-005 > P0 O01 | JOQG 
Paralvtic ileus 5 45 13 1:1 NS | 
Peritonitis 3 2:7 41 34 NS 
Bleeding shock 5 4:5 21 1-8 NS 
NS, Not significant. 
Table IV: TIME OF ONSET OF BILE VOMITING 
0-1 mth 1-3 mth 3-6 mth 6-12 mth 1-2 yr 2-4 yr 4-6 vr 6 yf 
No. % NO. $ No. $; NO. X No. X No. S No. € No. oe 
Time of onset 43 38-7 29 26l 6 5:4 7 6:3 8 72 9 Ril 6 54 i 27 
after operation 
Cumulative onset 43 387 72 648 78 702 g5 765 93 837 102 91-8 108 97.1 iiL 100 


reactive depression, usually associated with an Table V: INVESTIGATIONS IN PATIENTS WITH 
anxiety state. In 22 cases no psychiatric abnormality SEVERE BILE VOMITING 


was found. The other 72 patients were not referred Investigation Findings —^ —— No. C 
because no psychological upset was apparent to the Barium meal — Normal 42. $64 
the surgeon. Thirteen out of 17 of the psychoneurotic ioa (71 pene Diss -— b v 
nee ca : . in patients Afferent loop obstruction 10 ide 

group were cured of vomiting by medical or surgical PPE edt etas mathias K dp 
treatment, Stomal ulcer 3 Eh 
Gastric acid output Alkaline reaction b eo 

Investigations studies (68 Achlorhydria le 228 
A barium meal examination was performed in 71 pom > a parts : EE 
" e 4 ä 1 " u^ he Bae BP ERA Pe TC 
patients (64 per cent) (Table V); 42 (56-4 per cent) 22-4-mEq HCl/hr L dod 
showed no abnormality. Of the remaining 29 patients, — Gastroscopy - Normal fA 8p 
9 (12-7 per cent) showed a sliding hiatus hernia, 3 (31 patients) Gee ble reflux |? 419 
(5:6 per cent) a stomal ulcer and 10 (14:1 per cent) Malabsorption e a X. 
demonstrated obstruction of the afferent loop. (33 patients) Fat only 1 9] 
Impaired gastric emptying was noted in a further 8 Fat and vitamin B,, 4 34324 
cases (11:2 per cent). Of 26 patients (33 per cent) who ioa colonization iaa | ed £y deem 
required reoperation, 8 had normal findings on a . (3 Patients) Coliforms in smali bowel 4 — i66 





barium examination, but at operation definite 
pathology (e.g. gastritis, stomal ulcer, obstruction of 
the efferent loop) was discovered in each case, Table VI: PROGNOSIS 6-14 YEARS AFTER ONSET 
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emphasizing that barium meal findings may be OF BILE VOMITING No. 3 
inaccurate. ; ; ; ; : ‘ Symptoms settled 22 19-8 
Postoperative augmented histamine Or insulin- Occasional vomiting 53 409 
stimulated acid secretion studies were performed in Suh disabled 16 ded 
68 patients (61:3 per cent), and 18 (25-5 per cent) were Reoperation 26 LLL A 
» * 


a? 
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Thirty-one patients were examined endoscopically. 
In 13 of the achlorhydric group gastroscopy revealed 
bile in the gastric remnant and in 8 a diffuse hyper- 
aemia and oedema of the gastric mucosa, with acute 
gastritis confirmed by biopsy. Of the remaining 18 
endoscopies, 2 revealed stomal ulcers and the rest 
appeared normal. 

Fifty-eight patients (52-3 per cent) underwent 
investigation for malabsorption or bacterial coloniza- 
tion of the proximal small bowel. Seven patients were 
found to have malabsorption of fat or vitamin Bis, 
and in 4 there was significant growth of coliforms in 
the afferent loop. 


Prognosis 

Of the 111 patients followed up (Table VI), 26 (23-5 
per cent) underwent reoperation and 85 were managed 
conservatively. In 22 patients (19:8 per cent) the 
vomiting settled completely during the follow-up 
period, 53 patients (47-7 per cent) continued to be 
troubled by occasional vomiting, whilst in 10 (9:1 per 
cent) bile vomiting was still distressing (Visick IV). 
Thus, 56:8 per cent of patients who developed bile 
vomiting as a complication of gastric surgery were 
to a varying degree disabled 6-14 years after onset. 
Also, because the 26 patients who had a further 
operation must be included with these patients, in 
only 22 (19-8 per cent) could the bile vomiting have 
been awarded a good prognosis. 


Discussion 

Differences of definition and criteria of severity 
between reported series make it difficult to establish 
an overall assessment of the problem of bile vomiting. 
The series collected by Capper and Welbourn (1955), 
Dahlgren (1964) and Cox (1968, 1970) indicate an 
incidence of 9-14 per cent for all types of bile vomiting 
following various operations, which is in agreement 
with our own figure of 9:1 percent. The wide variability 
in the reported figures is illustrated by the 2 per cent 
incidence of significant vomiting in McKeown's 
(1972) series and by the 26:1 per cent of Nelson (1968), 
both following Polya gastrectomy. 

The correlation demonstrated in our series between 
the incidence of vomiting and advancing age has not 
been noted elsewhere; both Capper and Welbourn 
(1955) and Dahlgren (1964) specifically mention that 
the risk appears unrelated to age at operation. Again, 
there appears to be a majority view that women are 
more susceptible to the development of postoperative 
vomiting (Pulvertaft, 1952; Goligher et al, 1968b; 
McKeown, 1972); yet our evidence indicates that 
despite the effects of a selective policy on the distribu- 
tion of types of operation, men and women are 
equally at risk; this conforms with the findings of 
Dahlgren (1964). 

There is no evidence from the present analysis that 
the development of postoperative bile vomiting 
reflects a constitutional predisposition to vomiting. 
Patients with vomiting as a main preoperative 
symptom were no more liable to vomit than the rest 
of the gastric surgery group. Partial gastrectomy, 
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especially with a gastrojejunal anastomosis, was until *. 
recently considered to carry a higher risk of bile 
vomiting than vagotomy and drainage procedures; it " 
is now clear that vagotomy with gastrojejunostomy 

engenders the same liability (Orr, 1962; Cox, 1968; 

Goligher, 1970). Vagotomy with pyloroplasty, while 

showing a lower incidence of pure bile vomiting (Holt 

and Lythgoe, 1965; Nelson, 1968; Williams, 1971), is’ 
followed by a significant incidence of mixed food 

vomiting (Goligher et al, 1968b; Wastell, 1969; 

Goligher, 1970). The addition of vagotomy to 

gastrectomy may exacerbate the risk (Goligher et al., 

1968a), although this is not a uniform finding (Nelson, 

1968; Palumbo et al., 1970). The freedom of gastro- 

jejunostomy from the problem in our series possibly 

overstates the general situation. The contemporary 

figures for bile vomiting are difficult to establish in 

regard to this operation, which has a diminished 

popularity at the present time. 

The early onset of symptoms after operation, which 
has also been described by Capper and Welbourn 
(1955) and McKeown (1972), suggests some relation- 
ship to early postoperative complications of an 
obstructive type. The development of such symptoms 
is often dismissed as a temporary problem (Torrance 
and Watson, 1969), but it has been stated that 2-5 per 
cent of patients require active treatment for persistence 
of these symptoms (Johnston, 1970; Adson and 
Akwari, 1971). Our figures reveal that over 50 per cent 
of patients suffer significant symptoms for more than 
6 years. The amount of indisposition caused by bile 
vomiting is thus considerable (Dahlgren, 1964). 

The establishment of aetiological factors for this 
unpleasant syndrome has been delayed by difficulties 
in investigation and by the uncritical acceptance of 
psychological factors as causing or exacerbating the 
symptoms (Williams, 1967; Adson and Akwari, 1971; 
McKeown, 1972). The appearance of anxiety or 
depression as a reaction to the symptoms is not 
surprising, vet few patients (7 in our series) were shown 
to be suffering from an endogenous psychoneurosis. 
The frequency of such illness in our patients is no 
higher than the prevalence in a general urban popula- 
tion (Hewetson et al., 1963; Goldberg and Blackwell, 
1970). Whilst psychological upsets may be accepted 
as exacerbating the problem, their presence should not 
distract attention from a possible underlying organic 
cause (Bartlett and Burrington, 1968; Mackman et al., 
1971). 

The principal organic cause of bile vomiting appears 
to be obstruction of the gastric outlet or the reflux of 
bile into the stomach. The importance of outlet 
obstruction is suggested in our series by the high 
incidence of early postoperative vomiting and stomal 
hold-up, the early onset and the frequent finding 
in those undergoing reoperation of obstruction of 
the efferent loop (Jordan, 1971; Williams, 1971). 
Vomiting of later onset may also follow early stomal 
hold-up (Gardner et al., 1964), or may indicate the 
development of a jejunal ulcer (Small et al, 1971).. 
Mechanical obstruction of the afferent loop, for long 
believed to be the cause of the 'afferent loop syndrome" 


- (Wells and Wellbourn, 1951; Stammers, 1961) can 
. rasely be demonstrated radiologically during attacks 
(Auguste et al., 1963; Toye and Williams, 1965). The 
more likely cause of this syndrome is a functional 
obstruction. promoting reflux of bile (Toye and 
Williams, 1965; Van Heerden et al., 1969) into the 
„Stomach. This obviously can occur at any gastro- 
jejunal anastomosis, but might occur even more easily 
if it were a rigid one. It may also follow destruction 
of the pylorus by pyloroplasty (Nelson, 1968; 
Mackman et al, 1971). Alkaline gastric contents 
increase the permeability of gastric mucin to hydrogen 
ions, allowing back-diffusion of hydrogen ions, so 
enhancing mucosal damage (Davenport, 1968; Geal 
et al, 1970; Black and Rhode, 1971) and producing 
an irritable gastritis, which has been demonstrated 
experimentally by Lawson (1972). This could be the 
cause of vomiting in patients with the combination of 
achlorhydria, bile reflux, gastritis on endoscopy and 
normal barium meal findings. Unrecognized in- 
competence of the cardia may be an associated 
factor in predisposing to vomiting in some (Turner, 
1969). 

Vomiting persisting for longer than 6 months on 
medical management should be strongly suspected 
of having an organic basis. Investigations should 
include barium studies and endoscopy. A role for 
psychological symptoms in the aetiology should be 
assessed with caution. Negative investigation does not 
necessarily contra-indicate reoperation, especially 
when symptoms are disabling. 
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The termination of the common bile duct 
N. C. KEDDIE. A. W. TAYLOR AND P. A. SYKES* 


SUMMARY 
Abnormal terminations of the common bile duct, as 
demonstrated by operative cholangiography, occurred 
in 23 per cent of 120 patients with biliary tract disease. 
The importance of this observation in biliary surgery is 
discussed. 


CLAssic anatomical descriptions state that the 
common bile duct enters the duodenum at the 
ampulla of Vater half-way along the medial border 
of the second part of the duodenum. In our surgical 
practice, however, we have noticed a minority of 
patients (23 per cent) in whom radiological studies 
have suggested that the common bile duct terminates 
at an anomalous site, and have been surprised to find 
no mention of this fact in standard anatomical texts 
(Gray's Anatomy, 1973), in texts of surgical anatomy 
(Hollinshead, 1971), in surgical manuals (Maingot, 
1969) or in some special anatomical studies of the 
congenital anomalies of the extrahepatic biliary tree 
(Flint, 1923). 

The exact location of the ampulla is obviously of 
importance to the biliary surgeon, when reliance is 
placed on palpation of the duct to exclude stones 
when performing transduodenal exploration of the 
common bile duct or sphincterotomy, and to the 
endoscopist when attempting retrograde ampullary 
cannulation. 


Present study 

This study presents a review of 120 consecutive 
operative cholangiograms obtained from patients with 
biliary tract disease admitted under the supervision of 
one of us (N. C. K.). 

Fig. | shows the anatomical variations shown by 
radiology in the termination of the common bile duct 
in these patients. 

In 93 patients (77 per cent) the common bile duct 
terminated in the second part of the duodenum (Fig. 
2) as described in anatomical texts, but in 27 patients 
(23 per cent) the termination appeared anomalous. 
The most common variations were termination at the 
junction of the second and third parts in 13 patients 
(11 per cent, Fig. 3) and termination in the third part 
of the duodenum at a point 2 cm distal to the junction 
of the second and third parts in 13 patients (11 per 
cent, Fig. 4). In 1 patient the common bile duct 
passed to the left to join the distal end of the third 
part of the duodenum (Fig. 5). 


Discussion 

As the exact location of the termination of the 
common bile duct is important to the biliary surgeon 
when performing transduodenal exploration of the 


common bile duct, it is noteworthy that in 23 per cen! 
of patients the termination was apparently at an 
anomalous site. In a comparable study Schulenburg 
(1970) described an anomalous papillary position in 
only 61 of 1093 patients, as demonstrated by operative 
cholangiography (5:6 per cent), but failed to specils 
the frequency of each type of abnormal entry. 

In our experience the ampulla is easily accessible 
through a duodenotomy in the second part of the 
duodenum, and it is therefore of interest to discover 
if the abnormal terminations of the common bile duc! 
as shown by radiology are real or apparent. 

There is no doubt that some congenital abnormalities 
of the ampulla do occur. There have been single casc 
reports of termination of the common bile duct in the 
first part of the duodenum (Rosteck, 1959), in thc 
posterior wall of the stomach (Swartley and Weede! 
1935), into a duodenal diverticulum (Eiken and Pock 
Steen, 1961) and into the posterior wall of the 
duodenal bulb (Dochez and Haber, 1960). 

While the supraduodenal part of the biliary tree 
has been the subject of a considerable anatomica! 
study, there have been few anatomical studies of the 
position of the ampulla, and the evidence from the 
small number of studies that has been undertaken 1s 
equivocal. Flint (1923) made no comment on the 
termination of the common bile duct in 200 dissections 
and Dowdy et al. (1962) found no termination distal 


Fig. 1. The site of termination of the common bile duc! as 
shown by operative cholangiography in 120 consecutive 
patients. 
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Fig. 2. An example of ‘normal’ termination of the common 
bile duct in the second part of the duodenum as shown hy 
operative cholangiography 





Fig. 3. Termination of the common bile duct at the 
junction of the second and third parts of the duodenum. 
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Fig. 4. Termination of the common bile duct in the proximal 
portion of the third part of the duodenum. The radio-opaque 
tape marks the junction of the second and third part. 





Fig. 5. Termination of the common bile duct in the distal œ» 
portion of the third part of the duodenum. The radio- 
opaque tape marks the junction of the second and third, 
parts of the duodenum. 


to the junction of the second and third parts of the 
dugdenum in 100 dissections. Lurje (1937), however, 
described the termination of the common bile duct in 
the proximal portion of the third part of the duodenum 
in 16 of 196 cadavers (8 per cent). 

Hadfield (1973), who also noted abnormal 
ampullary positions on operative cholangiograms, 
suggested that the position of the ampulla might vary 
during duodenal peristalsis. To investigate this 
possibility we have reviewed 10 patients during post- 
operative T-tube cholangiography. In 3 patents 
no ampullary movement was seen, and in the 
remaining 7 patients no conclusions were reached 
since the radio contrast material failed to outline the 
distal part of the common bile duct during duodenal 
peristalsis. These observations, although not con- 
clusive, suggest that no significant movement of the 
ampulla occurs. 

In 20 patients a radio-opaque marker has been 
placed across the junction of the second and third 
parts of the duodenum during operative cholangio- 
graphy, and in 3 of these patients (Figs. 4 and 5) the 
ampulla lay distal to this marker, suggesting that these 
terminations were really in the third part of the 
duodenum. In the only one of these cases that required 
transduodenal sphincterotomy (Fig. 4) the ampulla 
was accessible through a second part duodenotomy. 

These studies suggest that although the normal 
situation of the ampulla of Vater is midway along the 
second part of the duodenum, terminations distal to 
this frequently occur. Terminations at the junction of 
the second and third parts (11 per cent) and termina- 
tions in the proximal 2 cm of the third part (11 per 
cent) should be accessible through a standard 
duodenotomy, and difficulty is only to be anticipated 
in the rare instances (1 per cent) of termination in the 
distal portion of the third part. 


Conclusion 

Congenital anatomical abnormalities of the extra- 
hepatic biliary tree are of obvious importance to the 
biliary surgeon, and although those of the supra- 
duodenal portion of the duct have received much 
attention in the surgical literature, we feel that those 
of the termination of the duct have been insufficiently 
stressed. 


The termination of the common bile duct 


Operative cholangiography prior to common bile 
duct exploration should make the surgeon aware 


of abnormal duct terminations. These abnormal 
terminations are another reason why operative 


cholangiography must be performed, for failure to do 
so means that palpation of the retropancreatic bile 
duct may be unreliable if the ampulla is assumed to 
be in its common position. 
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Thyroid function following partial thyroidectomy 
N. J. GRIFFITHS, R. S. MURLEY, R. GULIN, R. D. SIMPSON, T. F. WOODS 


AND DAVID BURNETT* 


SUMMARY 

The main objective of this investigation was to establish 
the incidence of hypothyroidism and recurrent goitre 
following partial thyroidectomy. Accurate measure- 
ments of the thyroid remnants and resected specimens 
have been made in all cases. The postoperative thyroid 
status has been assessed clinically and also biochemically 
by serum thyroxine as iodine, T4 resin uptake, free 
thyroxine index and thyroid-stimulating hormone 
estimations. Serum calcium and phosphorus have also 
been measured and the necessary histological material 
reviewed, 

Postoperative hypothyroidism occurred in approxi- 
mately 11 per cent of previously toxic and 6:5 per cent 
of non-toxic patients, becoming evident in most cases 
within a vear of operation. The T, resin uptake 
measurement following operation in this and previous 
series Suggests that in many patients there is a com- 
pensation process which is maintained by increased 
secretion of thyroid-stimulating hormone. No evidence 
has been adduced that patients who show this compensa- 
tion mechanism are, as some have suggested, in a state 
of ‘subclinical hypothyroidism’ or that they become 
overtly hypothyroid later. 

In this series hypothyroidism was more closely 
related to small remnant size than the presence of 
Iymphadenoid change. A significantly higher proportion 
of patients with small thyroid remnants became hypo- 
thyroid in both toxic and non-toxic groups. Remnants 
of about 8-16 ml ‘cuboid’ volume (roughly 8-16 g by 
weight) have seemed reasonable for our patients. 


Various authors have attempted to correlate thyroid 
status after partial thyroidectomy with the size of the 
remnant left at operation. Taylor and Painter (1962) 
measured the volume in ml after application of a stent 
mould. Murley and Rigg (1968) recorded the ‘cuboid’ 
volume in ml. Michie et al. (1972) and Young and 
Macleod (1972) estimated remnant size in g, and the 
latter authors suggested that as specific gravity 
measurements of thyroid tissue gave a mean of 1-081. 
records expressed in g are comparable to those in ml. 

All the patients admitted under our care for partial 
thyroidectomy over the past 20 years have had recorded 
measurements of the resected specimen and thyroid 
remnants as described by Murley and Rigg (1968). 
The length, breadth and depth of the thyroid remnants 
are measured in cm and the result expressed as 'cuboid' 
volume in ml. Since the remnants are ovoid in shape 
their true volume is rather less than what we have 
called the ‘cuboid’ volume, but for practical purposes 
it is simpler to regard the remnant as being rectangular 
rather than oval in outline. For both toxic and non- 
toxic patients the aim has been to leave a thyroid 
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remnant of ‘cuboid’ volume between 6 and l6 ml. 
Measured remnants of approximately 2:5 x 1:25 % 
1-25 cm are left on each side (8 ml cuboid volume or 
8 g). 


Patients and methods 

One hundred and two patients who had undergone 
partial thyroidectomy at St Albans City Hospital 
between 1956 and 1972 were traced and their thyroid 
status assessed clinically by two of us (N. J. G. and 
R. G.). 

The following biochemical tests of thyroid function 
were done on serum from non-fasting patients: 

T, by column, expressed as ug thyroxine as iodine/ 
100 ml (Burnett et al., 1973); normal range (mean + 
2s.d.) 30-6:6 ug thyroxine as iodine/100 ml. The 
method has been shown to be in good agreement with 
Thyopac-4 (Radiochemical Centre, Amersham) 
(Woods et al., 1973). 

T, resin uptake test (Thyopac-3, Radiochemical 
Centre, Amersham); normal range 92-118. 

Free thyroxine index (FTI) calculated from T, by 
column x 100 divided by T, resin uptake; normal 
range 2:4-7-0. 

Thyroid-stimulating hormone (TSH) (Hall et al.. 
1971) was measured by one of us (R. D. S.). The upper 
limit of normal for serum TSH calculated on 30 
normal adult males and females is 6 wU/ml. 

Serum calcium, total protein, albumin and cho- 
lesterol were also estimated. 


Table I: AGES OF THE PATIENTS IN THE PRESENT 
SERIES 
Time from 
operation to 
follow-up (vr) 


Age at 
operation (yr) 


Age at 
follow-up (vr) 


Patients Mean Range Mean Range Mean Range 
Thyrotoxic* 40 17-61 46 23-78 5:9 1-16 
Nodular 47 18-74 53 24-81 6-2 1-14 

non-toxic 

goitret 
"r= 535. tr= 47. 


The patients included 55 previously thyrotoxic 
patients (7 males and 48 females) and 47 nodular non- 
toxic patients (10 males and 37 females). Details of 
age at operation and follow-up together with the 
time from operation to follow-up is given in Table 1. 
Because of the suspected effects of pregnancy and the 
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.contraceptive pill on TSH levels 4 previously toxic 
and, 3 non-toxic patients were excluded from the 
group with postoperatively raised serum TSH levels. 
These patients were included in the general survey as 
we did not think they represented overt postoperative 
hypothyroidism. 
_ The patients who had previously been thyrotoxic 
had been referred for surgery following preoperative 
preparation; in 51 cases the drug used had been 
carbimazole and 4 had been prepared using potassium 
perchlorate or propyl thiouracil. Two weeks prior to 
surgery all the thyrotoxic patients had been given 
Lugol’s iodine, and | week before operation all anti- 
thyroid drug therapy had been stopped except for the 
Lugol's iodine. Surgery on all the toxic patients had 
been performed by one of us (R. S. M.), leaving 
behind a measured thyroid remnant. 


Results 


Size of thyroid remnant 

A previous paper (Murley and Rigg, 1968) described 
reasonable total thyroid remnants as between 6 and 
16 ml ‘cuboid’ volume. For the purpose of assess- 
ment of the thyroid status of both toxic and non-toxic 
groups these have been further divided into three 
subgroups according to remnant size: (1) less than 
6 ml volume, (2) 6-16 ml and (3) greater than 16 ml. 


Incidence of hypothyroidism 
There were 2 previously toxic patients who presented 
for the first time with clinical features of hypo- 
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(Table Ill, Cases | and 2). One toxic and 2 non-toxic 
patients (Table III, Cases 3, 4 and 5) werg having 
thyroxine prescribed by us (R. S. M. and N. J. G.) 
At previous follow-ups they had been found to bc 
clinically and biochemically hypothyroid. 

During the investigation it was found that 3 toxic 
and | non-toxic patient ( Table I1, Cases 6, 7, 8 and 9) 
had been placed on thyroxine by their general 
practitioner. In the absence of further information it is 
accepted that these patients may have had post- 
thyroidectomy hypothyroidism. 

Excluded from the thyrotoxic group was | patient 
who after two doses of '*!I was still toxic and then had 
had a partial thyroidectomy. Excluded from the non- 
toxic group was | patient who had had a total thyroid- 
ectomy, and another with evidence of hypothyroidism 
prior to surgery who had been operated on for pressure 
symptoms when a large remnant of 53 ml was left. IN 
was felt that if these 3 patients were included our 
figures would not reflect the true incidence of strict!) 
postoperative hypothyroidism following partial 
thyroidectomy. 

The overall incidence of hypothyroidism was 11 per 
cent in thyrotoxic patients and 6:5 per cent in non- 
toxic patients. 


Incidence of hypoparathyroidism 

One patient in this series had persistent postoperative 
hypocalcaemia. He was a 23-year-old man who 
presented with a large nodular non-toxic goitre. A 
remnant of 3-9 ml cuboid volume was left. No para- 





thyroidism (Table II), namely cold intolerance, thyroid tissue was present in the resected specimen 
weight gain, paraesthesiae and hoarseness of voice, Replacement therapy has been necessary since 
biochemical data confirming the clinical findings operation. 
Table Il: INCIDENCE OF POSTOPERATIVE HYPOTHYROIDISM 
Toxic patients Non-toxic patients i 
Group ! Group 2 Group 3 Total Group | Group 2 Group 3 Total 
No % ‘No % NO Y No M No % Ne A No No g 
Total no. of patients 8 45 2 55 15 26 6 47 
New cases of hypothyroidism | 12°5 l 2:2 0 2 3-6 0 0 0 0 
Patients on thyroxine | 12:5 3(3) 6:7 0 4 7-3 3(1) 20 0 0 i 63 
Patients with elevated TSH 2 25 15 333 © 17 309 7 467 7 269 O I4 29:8 
only* a 
Figures in parentheses are patients started on thyroxine by their general practitioner. 
* Patients who were pregnant or on the contraceptive pill are excluded from this group. 
Table HI: DETAILS OF PATIENTS WITH POSTOPERATIVE HYPOTHYROIDISM OR RECURRENT 
THYROTOXICOSIS 
T4* Ta lhyroid 
Age Operation (as iodine resin TSH Cholesterol remnant 
Case (vr) Histology date ugz/l0O mi) uptake (uU/ml) (mg'100 ml) FT! _ (ml) 
I..D. S. 57 Papillary hyperplasia April, 1972 28 120 48 355 2-3 6:58 
2. E. H. 50 Papillary hyperplasia Nov.. 1969 2:7 123 14 260 2:2 I-5 
3. F.' S. 53 Papillary hyperplasia Feb., 1972 7:8 109 20 245 7.3 ü 
&. 345-2 39 Nodular goitre April, 1970 9:4 97 LO 200 9:7 $.3 
5. HE. 54 Nodular goitre April, 1971 5-4 107 1-0 250 5] gi 
6. B. S. 44 Papillary hyperplasia Nov.. 1965 8:8 101 1-6 220 8:7 6 
7.13.9. 60 Papillary hyperplasia June. 1968 6-0 98 M3 285 6:1 7: 
8. D. B. 51 Papillary hyperplasia Sept.. 1970 8:5 118 2:4 208 72 6:0 
9. M. H. 47 Nodular goitre Oct., 1968 $:| 114 5-0 285 4:5 5-0 
» 10. M. S. 43 Papillary hyperplasia May, 1971 6:8 91 1-0 185 TS 6:9 
LI. G. C-C. 35 Papillary hyperplasia Nov.. 1966 5-4 106 1-0 195 5:1 ERU 


* Some of these patients were on too much thyroxine and have subsequently had their dose corrected. 


s* 
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During this follow-up serum calcium was estimated 
in each patient. Non-toxic patients had a mean level 
of 9-9 mg/100 ml (range 9-2-10-5 mg/100 ml), while in 
previously toxic patients the mean level was 9:8 mg/ 
100 ml (range 8:7-10-5 mg/100 ml). 

Although some patients had transient. hypocal- 
caemia in the early postoperative period these have 
not been subjected to the calcium deprivation test 
(Davis et al., 1961). 


Incidence of recurrent thyrotoxicosis 

Two patients (Table HI, Cases 10 and 11) developed 
recurrent thyrotoxicosis following thyroidectomy, an 
incidence of 3-6 per cent. The first case, unique in our 
experience, after initial signs of hypothyroidism 
recurred 3 months after operation. She was treated 
with radioactive iodine and has since become hypo- 
thyroid. The second case is being controlled by 
carbimazole. In both patients reasonable remnants 
were left: 7 ml in the first and 9 ml in the second 
case. 


TSH and remnant size 

Thirty-one per cent of the toxic patients and 30 
per cent of the non-toxic patients had elevated 
TSH (greater than 6 uU/ml, Table III) as the only 


biochemical abnormality. All the investigations weré, 
done on these patients at least | year after surgery. 
From Table HI it can be seen that there is a higher 
incidence of elevated serum TSH in group 1 non-toxic 
patients than in group 2, whereas in toxic patients the 
numbers are approximately equally divided between 
groups | and 2, : 
Fig. | shows the serum TSH values plotted against 
remnant size for both toxic and non-toxic patients. 
Since TSH values are, in our experience, affected by 
pregnancy, the contraceptive pill and thyroxine treat- 
ment, such patients are excluded from this figure. 
From visual inspection of the data it is clear that there 
is not a simple inverse linear relationship between 
serum TSH and remnant size. As the remnant size 
increases so the serum TSH level tends to be within 
the normal range, and conversely the serum TSH 
value is increasingly raised as remnant size diminishes. 
Correlation coefficients for the simple linear relation- 
ship between TSH values and remnant size in the 
toxic and non-toxic groups were not significant. 


T, as iodine, T, resin uptake, FTI and remnant size 

Figs. 2, 3 and 4 show the results of T, as iodine, T, 
resin uptake and FTI in toxic and non-toxic patients 
plotted against the three subgroups based on remnant 
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Fig. 2. T, results from toxic and non-toxic patients 
compared with remnant size group: group | remnant. 
«6 mi cuboid volume; group 2 remnant, 6-16 ml: group 
3 remnant > 16 ml. The horizontal bar in each group 
represents the mean of the results. Normal range shown 
by broken line. 


size. Normal ranges (mean + s.d.) for each test were 
calculated from a group of 537 euthyroid patients of 
the same age and with a similar distribution of males 
and females to the patients in this paper. The 
comparison of various tests of thyroid activity will 
be described in more detail elsewhere. 


TSH and time after the operation 

Fig. 5 shows the TSH values against time from 
operation for the toxic and non-toxic groups of 
patients. The correlation coefficients for the toxic and 
non-toxic groups are —0:34 and —0:38 (005 P> 
0-02 for both groups). 


Lymphadenoid infiltration 

The histological material was originally reported by 
Dr Ivor Pugh and he has reviewed the histological 
slides of all the patients who are now hypothyroid. 
Lymphadenoid change is present in only 3 out of 9 


Thyroid function following partial thyrdidectomy 
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Fig. 3. T4 uptake (Thyopac-3) resulis from toxic anc 
non-toxic patients compared with remnant size group. 


gland specimens of the patients who became hypo- 
thyroid after operation, and in one of these cases 
lymphadenoid infiltration is severe whereas in the 


other two it is only slight, 


Discussion 

Previous studies of thyroid function after ihyroidec- 
tomy have indicated a direct relationship between the 
incidence of hypothyroidism and the size of the 
thyroid remnant (Michie et al, 1972; Young and 
MacLeod, 1972). Taylor and Painter (1962) found 
that larger remnants led to residual toxticiiy, but 
postoperative hypothyroidism was not clearly related 
to thyroid residuum. 

Young and MacLeod (1972) expressed an optimum 
remnant as being 8 ml. In the present series all the 
patients who were on thyroxine and the 2 new ones 
who presented for the first time at this follow-up with 
hypothyroidism had remnants of less than & m! 
(Table II, Cases 1-9). 

Table HI demonstrates that 25 per cent of the toxic 
and 20 per cent of the non-toxic patients with remnants 
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Fig. 4. FTI results from toxic and non-toxic patients 
compared with remnant size group. 


of less than 6 ml became hypothyroid, compared with 
9 per cent of the toxic and none of the non-toxic 
patients with remnants of between 6 and 16 ml. This 
confirms the increased incidence of hypothyroidism 
with a smaller remnant. 

After careful review of the histological material, 
especially in the patients who had become hypo- 
thyroid, we are not able to confirm the close cor- 
relation between lymphadenoid infiltration and 
subsequent hypothyroidism reported by Greene 
(1950). This is all the more interesting because one of 
us (R. S. Mina previous series at the Royal Northern 
Hospital had severe lymphadenoid change reported 
by Dr P. M. Peters in 50 per cent of the patients who 
developed postoperative hypothyroidism (Murley and 
Rigg, 1968). Dr Peters has kindly further assessed the 
material in our St Albans series and is in agreement 
with Dr Pugh's findings. The overall incidence of post- 
operative hvpothyroidism is roughly the same at the 
two hospitals, and though we can offer no satisfactory 
explanation the strikingly different incidence of severe 
lymphadenoid infiltration is worthy of note. 
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Evered and Hall (1972) defined subclinical hypo- *. 
thyroidism as an asymptomatic state in which a 
reduction of thyroid activity has been compensated ° 
by an increased TSH output to maintain a euthyroid 
State. 

Following surgery it has been reported by Odell et 
al. (1967) that there is a transient rise of plasma TSH 
during the first 3 months following surgery with a^ 
gradual return to normal level. Hedley et al. (1971) 
suggested that this represents the response of the 
pituitary inducing the thyroid remnant to undergo 
hyperplasia. 

All the patients in the present study were followed 
up for more than | year after operation, so it seems 
unlikely that the transient rises reported by Odell et 
al. (1967) are contributory to our raised TSH levels. 
It appears that there may be a correlation between 
TSH level and time from operation (Fig. 5). There is 
no simple explanation for this; the initial remnant 
size, a reducing requirement for TSH as the euthyroid 
state is established and the increasing age of the 
patient must all contribute to the relationship. 

In the present series approximately 30 per cent of 
previously toxic and non-toxic patients had elevated 
serum TSH levels as their only measurable biochemical 
abnormality. 

Fig. | shows the relationship between serum TSH 
and thyroid remnant. This is not a simple inverse 
linear relationship, but there is a clear indication that 
the smaller the thyroid remnant the greater may be 
the stimulus required (increased TSH production) to 
maintain the euthyroid state. 

As the incidence of raised TSH levels in toxic 
patients with remnants of less than 6 m! (group 1) and 
those with remnants of 6-16 ml (group 2) is approxi- 
mately equal it is difficult to be certain whether this 
elevated TSH level after surgery indicates an increased 
likelihood of developing hypothyroidism. In the 
non-toxic patients, however, there is a higher incidence 
of raised TSH in group ! (47 per cent) than in group 
2 (27 per cent). It may be that the residual thyroid 
tissue in non-toxic cases requires more stimulus to 
maintain the euthyroid state than in toxic cases where 
the tissue is already hyperplastic. 

The true significance of the duration of elevated 
TSH after surgery would be better understood if 
postoperative levels were measured over a period of 
time in individual cases. 

Fig. 2 shows that the majority of the T, results are 
within the normal range, and when these results are 
given as FTI (Fig. 4) only in the 2 new hypothyroid 
cases with low levels are the results outside the normal 
range. 

Evered et al. (1973) showed an increasing T, resin 
uptake (Thyopac-3) value as their classification. of 
hypothyroid grades moves from subclinical to clinical. 
Murley and Rigg (1968) showed that the T, values in 
their patients were all in the lower part of the normal 
range. (T, resin sponge uptake (Abbot Laboratories, 
Triosorb 125) as used by Murley and Rigg (1968) , 
measured the residual I tri-iodothyronine on the 
resin sponge rather than the amount in the serum; 
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Fig. 5. Serum TSH compared with time after operation. Pregnant patients, those on 


the contraceptive pill and those receiving thyroxine are excluded. 


@. Toxic patients (51). ©, Non-toxic patients (44). 


therefore a low value is equivalent to a high value in 
Thyopac-3 used in this paper.) 

The present study shows that the T, uptake values 
in toxic and non-toxic group | and 2 patients were in 
the upper part of the normal range (Fig. 3). The means 
(+s.d.) are as follows: toxic group 1, 1127 11:2, 
n= 6; toxic group 2, 113-0+ 6:8, n = 36; toxic group 
3. 103-5 + 4:95, n = 2; non-toxic group 1, 111-5 x 3:54, 
n= 10; non-toxic group 2, 1117-473, n= 25; 
non-toxic group 3, 108:2 +669, n = 5. 

With the exception of the 2 new hypothyroid cases 
it is suggested that the T, as iodine and T, resin uptake 
measurements on these patients represent the end result 
of a compensation process, this process being main- 
tained by an elevated TSH. 

A trial of thyroxine has not been undertaken in 
patients whom Evered and Hall (1972) defined as 
being in a state of subclinical (asymptomatic) hypo- 
thyroidism. In the present state of our knowledge it is 
not clear that a raised serum TSH level implies a need 
for thyroid replacement therapy. Indeed, there is no 
evidence that such patients are especially liable to 
become clinically hypothyroid later, although a long- 
term follow-up would provide a definitive answer to 
this problem. 
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Selective catheterization of the thyroid veins for 


preoperative localization of parathyroid tumours 
STEPHEN TOMLINSON, V. R. CLEMENTS, M. 4. G. SMITH, B. E. KENDALL 


AND J. L. H. O:xRIORDAN* 
SUMMARY 


Samples obtained from the thyroid veins as well as from 
the great veins of the neck of 35 patients with primary 
hyperparathyroidism were assayed for parathyroid 
hormone. The overall distribution of the hormone was 
used to predict the location of the parathyroid tumour. 
In 27 patients the site of the adenoma was correctly 
predicted, and in a further 4 the side of the neck in which 
the tumour was to be found was forecast correctly; in 
only 4 patients was the technique unsuccessful. Thus, 
useful information was obtained in 31 of the 35 patients 


studied (88 per cent). Preoperative localization of 


parathyroid tumours in this way is of greater value than 
merely sampling large veins alone, particularly when 
there has been previous exploratory surgery. 


SAMPLING from the jugular and innominate veins and 
assay of the parathyroid hormone content of the 
samples have been shown to be of value in the localiza- 
tion of parathyroid tumours (Reitz et al, 1969; 
O'Riordan et al, 1971; Powell et al., 1973). The 
plexus of veins around the thyroid gland drains into 
the three main veins on each side. The superior and 
middle thyroid veins drain into the ipsilateral jugular 
vein. The left inferior thyroid vein usually drains into 
the left innominate to the right of the midline (i.e. 
the proximal portion of this vein). The right inferior 
thyroid vein may drain into the right innominate vein 
or it may join the left inferior thyroid vein to form a 
common inferior thyroid trunk which usually drains 
into the left innominate vein. Doppman and Hammond 
(1970) showed that the principal venous drainage of the 
thyroid gland is ipsilateral, and since the parathyroid 
glands drain into the thyroid veins it seemed likely 
that by sampling from the thyroid veins in addition to 
the great veins of the neck still further information 
could be obtained preoperatively (Powell et al., 1972). 

Sampling from these small veins ts more difficult 
and time-consuming than sampling from the large 
veins alone, and to justify doing this, it is necessary to 
show that more useful information is provided by this 
technique. Our experience and results of studies in 
35 patients with primary hyperparathyroidism in 
whom selective samples were obtained from both 
large and small veins are reported. 


Materials and methods 

Patients 

For the purposes of this study the results from 35 
_consecutive unselected patients were analysed. Each 
of the patients presented with clinical and bio- 
chemical features of hyperparathyroidism, including 
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hypercalcaemia which was unresponsive to the adminis- 
tration of hydrocortisone in. the hydrocorusone 
suppression test (Dent and Watson. 1968) The 
presence of abnormal parathyroid tissue was confirmed 
at operation in all 35 patients; 23 had inferior 
adenomas and 7 had superior adenomas and 2 tumours 
were mediastinal. Hyperplastic glands were found :n 
2 of the patients and | patient had a parathyroid 
carcinoma. 


Venous sampling technique 

A red Kifa catheter was introduced under loca! 
anaesthesia into a femoral vein by the Seldinger 
technique. It was then passed through the venae 
cavae to the great veins of the neck using fluoroscapy 
to guide its progress. The precise location. of the 
catheter tip was ascertained by an injection of a small 
quantity of contrast medium before each blood sampie 
was aspirated. These were taken at points along the 
internal jugular veins above, between and below the 
sites of entry of the thyroid veins and at intervals along 
the venae cavae. In addition, samples were obtained 
from as many thyroid veins as possible. During the 
procedure when the thyroid plexus was noted to be 
well outlined by an injection of contrast medium a 
further forceful injection was made and radiographs 


were obtained; these venograms showed the site of 


entry of the various thyroid veins into the main venous 
channels and were essential for accurate interpretation 
of the assay results and useful for the localization ol 
thyroid veins which had not already been catheterized 
during the procedure. Blood samples were obtained 
from three or more thvroid veins in 26 patients, and 
samples were obtained from the superior and/or th 
middle thyroid veins on both sides in 28 patients. At 
least one inferior thyroid vein was sampled in 24 
patients, and samples were obtained from two inferior 
thyroid veins in 13 of the patients. In this study there 
were no significant complications; in our total 
experience of some 200 venous catheterizations, 
including those with large vein sampling alone, the 
only important complication has been deep venous 
thrombosis, which occurred in 2 patients investigated 
in this way and has been without sequelae, 


Parathyroid hormone assay 


stored at —20 'C prior to assay, An immunoradio- 
metric assay for parathyroid hormone was used with 
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*^|-labelled antibodies against the hormone as tracer 
(Addison.et al., 1971). A partially purified extract of 
human parathyroid glands was used as a standard and 
the results. were expressed in terms of hormonal 
content of that preparation. The upper limit of normal 
in peripheral blood is 1-0 ng/ml; in some patients with 
primary hyperparathyroidism, however, the concentra- 
tion of circulating parathyroid hormone can be 
within the normal range (O'Riordan et al., 1972). 


Results 
Fig. | shows, as an example, the distribution. of 


hormone in a patient with a right inferior parathyroid 
tumour. It can be seen that there is an obvious peak 
hormone concentration or "hot spot. in the right 
tributary of a common inferior thyroid vein, with two 
other sites of high hormone concentration "pointing 
to the right inferior pole of the thvroid. 

Table I shows the results from the 35 patients in this 
series. In attempting to make a prediction of tumour 
location not only the site of peak concentration but 





Fig. 1. Case 6 with a right lower tumour; note the peak 
hormone concentration in the right tributary of à common 
inferior thyroid vein 








a 





also the overall pattern of hormone distribution was’. 
considered. In this way the tumour site was correctls 
predicted in 27 patients and the side of the tumour in* 
a further 4. Thus, useful information was obtained in 
31 of the 35 patients studied (88 per cent). In the 
remaining 4 cases an incorrect prediction of a single 
adenoma was made. One patient had a right lower 
adenoma when a left upper one had been predicted? 
but in retrospect the hormone concentrations were 
inadequate to justify any prediction. Another paticat 
had widespread recurrent parathyroid carcinoma 
with diffusely clevated hormone concentrations, 
particularly in the left innominate and superior vena 
cava, suggestive. of mediastinal involvement. The 
remaining 2 patients were found to have hyperplasia 
of all four glands but had patterns of hormone 
distribution suggestive of a single adenoma. There- 
fore, in only a single case of the 32 patients where there 
was a solitary adenoma was the technique misleading. 

In making a prediction the pattern of hormone 
distribution was studied in conjunction with the 
venograms that had been taken during the venous 
sampling. This was found to be helpful in interpreting 
the results, and was essential in 3 cases where because 
of anomalies of venous drainage incorrect predictions 
would have been made trom the assay pattern alone. 
Fig. 2 shows the assay pattern of such a case with 
the corresponding venogram, illustrating contralateral 
drainage of a left lower tumour into the left innominate 
vein close to the junction of the innominate veins. The 


D 


Fig. 2. Case 21, with a left lower tumour. à. The pattern of distribution of hormone. ^, The accompanying venogram 
showing the drainage from the left side of the neck to the right half of the left innominate vein where the peak concentratione 


of hormone was found. 
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. Table 1: DISTRIBUTION OF PARATHYROID HORMONE (PTH) AND THE OPERATIVE FINDINGS IN 


Preoperative localization of parathyroid tumours 


35 PATIENTS WITH PRIMARY HYPERPARATHYROIDISM 


Case 





RL, Right lower adenoma. RU, Right upper adenoma. LL, Left lower adenoma. LU, Left upper adenoma 


PTH concentration 


(ng ml) 


Peripheral 


0-36 
06 
(44 


0-2 
0:2 
Os 
0:4 
4-6 
N 
0-2 

25 

I4 
5 


Peak 

20 

I5 
4.5 


Ratio of peak 
to peripheral 
concentration 


5 
I5 


45-12 


Site of peak 


Right innominate 

Low right jugular 

Right innominate 

Low right jugular 

Right innominate 

Right inferior thyroid 

Right inferior thyroid 

Right inferior thyroid 

Right innominate 

Low right jugular 

Right tributary common inferior thyroid 

Low left jugular 

Low left jugular 

Orifice left inferior thyroid 

Left inferior thyroid 

Upper right jugular 

Upper left jugular 

Left middle thyroid 

Middle left jugular 

Upper lett jugular 

Orifice of left inferior thyroid at its junc- 
tion with proximal left innominate 

Orifice of left inferior thyroid at its junc- 
tion with left innominate 

Low right jugular 

Superior vena cava 

Right inferior thyroid 

Common inferior thyroid 

Upper left jugular 

Superior vena cava 


Low left jugular 

Left inferior thyroid 

Left inferior thyroid 

Low left jugular 

Right inferior thyroid 

Junction right and left innominate 


Prediction 


RI 
RI 
RI 


RI 
L1 
LI 
LI 
LI 
RI 
Lt 
[1 
L1 
L1 
Left side 


Left side 


Right side 
Right side 


RI 
KI 
L1 


Mediastinal 
Mediastinal 


RI 


Mediastinal 


KI 
KI 
RI 
RI 
RI 
RI 
RI 
RI 
RI 


RI 


KI 
KI 


H*sperplas 


H* perplas 


RI 


Miedtustini 
M ediastima 





a 


b 


Mg. 3. Case 15, with a left lower tumour. a, The pattern of distribution of parathyroid hormone showing the peak 
concentration in the left inferior thyroid vein. b, The tumour demonstrated by retrograde venography 
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peak hormone concentration occurs at this point and 
without the venogram it would not have been possible 
even to lateralize the adenoma correctly. A similar 
situation occurred in another patient where again a 
left inferior tumour drained via the left inferior thyroid 
vein into the junction of the right and left innominate 
veins. In the third patient the venogram showed that 
the principal drainage of the left superior pole of the 
thyroid was into the left middle thyroid vein where 
the peak hormone concentration. occurred; in this 
case a left superior tumour was correctly predicted, 
but without the venogram a lower tumour would have 
been forecast. In one of the patients of this series 
venography outlined the tumour itself and the peak 
hormone concentration was in the inferior thyroid 
vein draining that particular region of the venous 
plexus (Fig. 3). 

Two of the 35 patients had mediastinal adenomas; 
both were predicted correctly. In the first patient there 
was no obvious elevation of the hormone concentra- 
tion in any of the large or small veins of the neck from 
which samples were obtained; on this basis and in view 
of a previous negative neck exploration the medi- 
astinum was successfully explored. The second patient 
with a mediastinal tumour had marked elevation 
of parathyroid hormone concentrations in the left 
innominate vein and superior vena cava with relatively 
low levels in the veins of the neck. 

In this series 8 of the 25 patients (nos. 28-35) 
previously had had explorations of the neck. One of 
these was subsequently found to have a recurrent 
carcinoma of the parathyroids; in this patient the 
peak hormone concentration was in the left innominate 
vein and superior vena cava, it was suspected that 
there was a mediastinal tumour but when diffuse 
carcinoma was found on re-exploration of the neck, 
the mediastinum was not explored and the patient 
remains hypercalcaemic. In the other 7 patients who 
had previously been explored the site of the tumour 
was correctly predicted. 


Discussion 

Several techniques for preoperative localization. of 
parathyroid tumours have been advocated. Scanning 
of the neck after administration of selenomethionine 
labelled with “Se is unfortunately unable to detect 
with certainty adenomas of less than 2 g (DiGiulio and 
Morales, 1969), and in our experience over half of 
parathyroid tumours are smaller than this. Even with 
advanced computer techniques the resolution of 
selenomethionine scans appears poor (Keeling and 
Todd-Pokropek, 1969). Reports of the success of 
inferior thyroid arteriography have been variable; 
Silinkova-Malkova (1961) only located 10 per cent 
of tumours in this way, while Kunz and Goldsmith 
(1972) reported that they could locate 80 per cent of 
tumours. Doppman et al. (1973) advocated inferior 
thyroid arteriography prior to selective venous 
sampling, the advantage of this being that it gives an 
indication of the direction of blood flow in the veins. 
Using arteriography alone, only half the parathyroid 
tumours were found by Doppman et al. (1973): 
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however, by combining arteriography and venous’, 
sampling localization was achieved in 13 of theip 16 
patients who had previously had operations on the 
neck. A third method which has been used is retro- 
grade venography (Shimkin et al., 1972); this is only 
occasionally successful in outlining tumours. but in 
our experience it is particularly helpful in interpreting 
the results of the venous sampling. i 

The technique of selective venous catheterization 
and radio-immunoassay for the localization of 
parathyroid tumours was introduced by Reitz et al. 
in 1969. Samples were taken from the great veins of 
the neck and upper mediastinum and assayed for 
parathyroid hormone, seeking the site of highest 
concentration corresponding to the venous drainage 
of the tumour. The value of this technique was 
confirmed by O’Riordan et al. (1971), who applied it 
in 29 patients and were able to predict accurately the 
site of the tumour in 13. In a further 6 of these 29 
patients the side of the neck in which the tumour was 
found to be was indicated, though it was not possible 
to say which of the glands on that side was involved. 
Similarly, Powell et al. (1973) reported that they were 
successful in localizing tumours in 56 per cent of their 
patients who had selective catheterization of only the 
great veins of the neck. The technique is potentially of 
greatest value in patients who have had unsuccessful 
exploratory surgery; by assaying samples from only 
the large veins, O'Riordan et al. (1971) were able to 
localize the tumour in 3 and to achieve correct 
lateralization in a further 2 of 8 such patients. Davies 
et al. (1973) achieved a similar success rate, correctly 
predicting the site of the parathyroid tumour in 8 of 
their 13 patients who had had previous exploratory 
operations on the neck. 

With increasing experience it has now become 
possible to enter and sample the individual thyroid 
veins draining the parathyroid glands, and we 
investigated the possibility that this technique might 
provide still further information for the preoperative 
localization of parathyroid tumours, as reported by 
Powell et al. (1972). In all, we have been able 
to predict the site of the parathyroid tumour in 
27 of the 35 patients (77 per cent) who we studied 
in this way, and to say which side of the neck the 
tumour was to be found in another 4 of them 
(11 per cent). 

Overall, about 15 per cent of parathyroid tumours 
affect one of the superior parathyroid glands (Pyrah 
et al., 1966). In this series 7 of our 35 patients had an 
adenoma of the superior gland; of these, 5 were 
accurately localized preoperatively and in the other 2 
patients the side of the tumour was forecast correctly. 
With superior tumours the peak concentration. of 
hormone is generally in the ipsilateral superior or 
middle thyroid vein or in the upper part of the internal 
jugular vein. With tumours of an inferior parathyriod 
gland the peak may be in the lower part of an inferior 
jugular vein or in one of the inferior thyroid veins or 
an innominate vein. Consideration of the anatomy of 
the veins draining into this region and examination 
of venograms has helped in the interpretation. of 
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Preoperative localization of parathyroid tumours 


DAVIES D. R., SHAW D. G., IVES D. R., THOMAS B. M. and 
WATSON L, (1973) Selective venous catheterisa- 


- hormone gradients found in the left innominate 
avein. Previously (O'Riordan et al, 1971) we had 


noted that high concentrations of hormone in the left 
hand side of the left innominate vein are more likely 
to come from a left-sided tumour, but if the peak 
is at the proximal end of the vein it may come from 
either of the inferior parathyroid glands. The explana- 
tion of this is now clear: both the left and right 
inferior thyroid veins can drain into this region, and 
they may do so through a common trunk. If the two 
main tributaries of this trunk can be sampled localiza- 
tion is facilitated. About 5 per cent of patients with 
primary hyperparathyroidism have a tumour within 
the mediastinum (Pyrah et al, 1966); only a limited 
number of such patients have so far had parathyroid 
venous sampling and this has been done after the neck 
has previously been explored. In these patients two 
patterns seem to be emerging: in one group there is a 
peak concentration. of parathyroid hormone at the 
proximal end of the left innominate vein or in the 
superior vena cava. In another group there has been 
no hormonal ‘hot spot’; while this may seem unhelpful 
it has been interpreted correctly as indicating that in 
patients who have previously had their necks explored, 
no tumour has been missed in the neck and it is to be 
found in the mediastinum. 

The technique has been of particular value in 
patients who have had previous exploratory surgery: 
the site of the tumour was correctly predicted in 7 of 
the 8 patients in this series who had had previous 
unsuccessful operations. In such patients the site 
indicated by the results of the venous sampling should 
be explored first, and if a tumour is found further 
exploration is probably unnecessary since such patients 
usually have an adenoma rather than hyperplastic 
glands. By analysing the overall distribution. of 
hormone concentration and relating. this to the 
pattern of drainage of the thyroid venous plexus, 
useful information was obtained in 31 of the 35 
patients (88 per cent) we studied. Sampling of blood 
from the individual thyroid veins as well as the great 
veins of the neck for assay of parathyroid hormone 
seems, therefore, to be of much greater value than 
merely sampling large veins alone, and is to be 
recommended where such facilities are available, 
particularly when there has been previous unsuccessful 
exploratory surgery. 
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Leiomyosarcoma of the foot presenting as 

an arteriovenous fistula 

M. H. THOMAS, E. A. MOLLAND AND D. G. A. EADIE* 

SUMMARY Investigations revealed the following: haemoglobin 154€ 


A deeply situated leiomyosarcoma of the foot is a rare — 7 100 mi. total. white cell count, 6700/ml. and erythrocyte 
sedimentation rate 3 mm hr, A chest X-ray showed a normal 


condition, The clinical presentation of such a case ina Wear size. and the lung fields were clear. A right foot X-ray 
young man was confused with that of a postoperative showed no evidence of bone pathology. A right femoral 
arteriovenous fistula. The patient was treated initially angiogram revealed a highly vascular area in the sole of the 
by local excision of the tumour and later by amputation. 
The criteria for histological diagnosis and assessment 
of malignancy are discussed. 


A PERIPHERAL leiomyosarcoma is a clinical rarity. 
Only 2 previous reports of this tumour occurring in 
the foot have been traced in the literature (Stout and 
Hill, 1958; White, 1971). The case described here is 
of particular interest in that the presentation closely 
resembled that of a postoperative arteriovenous 
fistula, and this was the clinical diagnosis prior to 
surgical exploration. 


Case report 

A 24-vear-old man from Bangladesh presented at the London 
Hospital with a 12-week history of severe pain in the right foot 
which was intensified by weight-bearing. and caused him to 
limp. Two years previously he had sustained an injury to the 
sume toot while playing soccer. An operation was performed 
on the medial aspect of the right foot, leaving à scar 3-8 em in 
length. The indications for surgery and the operative findings Fig. 2. Light photomicrograph of the leiomyosarcoma 





are unknown. His general health was otherwise excellent showing interlacing bundles of smooth muscle cells in a 
On examination his temperature and pulse were normal well-differentiated area. One mitosis is present (arrowed). 
There was a dilTuse, soft, tender, pulsatile swelling on the HE. (© 480.) 


medial aspect of the sole of the right foot. The right foot was 
warmer than the left and distended veins could be seen on the 


dorsum of the foot. which showed evidence of CNCUCSSIS C 
sweating. The posterior tibial pulse was bounding. and 
compression of this vessel produced a rapid decrease in the 
size and pulsation of the swelling. A loud systolic murmur 
could be heard over the whole medial border of the foot. The 
remainder of the clinical examination was normal 





Fig. 3. Electron photomicrograph of the leiomyosarcoma 
showing a differentiated cell (1) containing mvofilaments in 
cytoplasm and basement membrane (arrowed) around part 
of its outline, and more primitive cells (2) containing 
numerous vesicles and mitochondria. Lead citrate and 
uranyl acetate stain. ( - 6666.) 





Fig. 1. Arteriogram showing a highly vascular area in the sole 
of the right foot which is predominantly supplied by the ——— — —— - —— — — ———e 
posterior tibial artery Ihe London Hospital. Whitechapel. London E1 I BB. 
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' right foot which was predominantly supplied by the posterior 


tibial artery. Rapid venous filling was not demonstrated. The 
appearances suggested either an arteriovenous fistula or a 
highly vascular tumour (Fig. 1). 

At operation on 5 March, 1973, a tourniquet was applied to 
the right thigh. A curvilinear incision passing from the right 
medial malleolus along the medial border of the sole of the foot 
was made. The posterior tibial artery was identified and tissue 
dissection following this vessel into the sole led to a large. pale. 
fleshy tumour situated between the second and third anatomical 
layers of the foot. The tumour was in deep relation to the 
eriginal scar, although not attached to it, The extent of the 
tumour was such that it reached the first and second metatarsal 
heads, and in one site had eraded the 
the navicular bone. The bulk of the tumour was removed. 
complete excision being impossible. The wound was closed 
with drainage. 

Light microscopy showed a highly cellular tumour composed 
of interlacing cords of elongated cells with blunt-ended nuclei 
(Fig. 2). In some areas the cells had a iess regular arrangement 
and their nuclei were more rounded, but bizarre forms were 
not seen. Blood vessels were plentiful. although unusual 
vascularity within the tumour was not a feature. A capsule was 
present around the edge of the tumour in one area only; else- 
where the tumour infiltrated into connective tissue—-and in the 
subsequent amputation specimen was seen to have invaded 
through the periosteum of the navicular bone. 

Mitoses were present and numbered up to five or six per high 
power field in some areas. 

Electron. microscopical examination of the material 
confirmed that some of the cells had the characteristic blunt- 
ended nuclei seen with the light microscope. Occasional cells 
had an incomplete zone of basement membrane and focal 
marginal densities; rarely pinocytic vesicles were demon- 
strated: myofibrils suggesting smooth muscle cytoplasm were 
also seen. Other tumour cells had round or oval nuclei. 
numerous mitochondria, small vesicles of smooth-surfaced 
endoplasmic reticulum throughout the cvtoplasm and no 
features to indicate an origin from smooth muscle. Collagen 
was present between the cells (Fig. 3). 

The ultrastructural appearances corresponded to descrip- 
tions of leiomyosarcoma in other sites (Kay and Still, 1969). 
They confirmed the smooth muscle origin. of this tumour. 
whilst the dedifferentiation of many of the cells may indicate 
their malignant. potential. The numbers of mitoses observed 
with the light microscope and the presence of invasion also 
indicated that this was a malignant tumour. 

in view of the malignant nature of the tumour and the 
knowledge that its removal was incomplete it was considered 
advisable, after consultation. with Dr Harold Hope-Stone, 
Consultant Radiotherapist, to amputate the right leg below the 
knee. The patient’s postoperative progress was uneventful 
following this operation. Examination of the amputated 
specimen confirmed the previous incomplete removal of the 
tumour. 

The patient is now fully ambulant 6 months after operation, 
and the chest X-ray remains clear. 


Discussion 
The clinical distinction between an arteriovenous 
fistula and a highly vascular tumour was not immedi- 


ately obvious in this case. In retrospect there were a 


number of features which did not fit entirely with the 
diagnosis of a fistula, namely, the absence of venous 
pulsation and of the classic machinery murmur and, 
on the arteriogram, some delay in the venous phase. 
A congenital arteriovenous malformation seemed 
unlikely, with no local gigantism and no ischaemic 
changes or local bone pathology. The history of a 
previous operation on the right foot made a post- 
operative arteriovenous fistula a possible diagnosis. 
Although the precise indication for the first operation 
was uncertain, it was as a result of the trauma 
* 


undersurface of 


Leiomyosarcoma of the foot 


sustained. The patient vigorously denied the possi- 
bility of having a tumour removed or bidpsied and 
i. That this 
was a recurrent sarcoma seems unlikely. 
Leiomyosarcomas of the uterus, alimentary tract 


and retroperitoneal tissues are well recognized. 
Similar tumours of the peripheral soft tissues are 


rare. A review by Stout and Hill (1958) indicated that 
superficial soft tissue leiomyosarcomas occur in the 
subcutaneous tissues. In the 2 other reported cases in 
the foot, one was in the subcutaneous tissues and the 
other deep to the plantar fascia. 

Unlike benign letomyomas of the extremities 
which have a predilection for the extensor surfaces, 
possibly reflecting an origin from arrectores pilorum 
muscles, leiomyosarcomas do not. Their ubiquity 
suggests that primitive mesenchymal cells or the walis 
of blood vessels, probably veins, may be the likely sites 
of origin (Stout, 1937; Auger, 1951; Magner and Hili, 
1961). Sarcomatous change may occur in a benign 
leiomyoma (Neuman, 1952). The presence of a capsule 
in one part of the tumour indicated that such change 
could have occurred in this case. 

The histological diagnosis of leiomyosarcoma and 
the prognostic significance of the microscopic 
appearances have been the subject of controversy for 
many years. Evans (1920) first stressed the importance 
of the number of mitoses. Stout and Hill (1958). in 
their review of superficial soft tissue. leiomyosarco- 
mas, stated that if mitoses were found at an average 
rate of one or more in every five high power fields, the 
tumour is almost certainly malignant, and if ten or 
more are found in ten high power fields the chances 
of a cure are reduced to a minimum. Taylor and 
Norris (1966), when studying uterine leiomvosarco- 
mas, also concluded that ten mitoses per ten high 
power fields indicated certain malignancy, Although 
these statements have been questioned (Silverberg. 
1971) most pathologists accept this 
malignancy (Taylor and Norris, 1972), 

In the case reported here up to six mitoses per high 
power field were seen; this together with the loca) 
invasion indicate that the tumour was certainly 
malignant. 

The treatment of choice is radical surgical excision 
(Phelan et al, 1962) Radiotherapy is used for 
inoperable lesions and as an adjunct to surgical 
excision. In most cases the response to radiotherapy is 
poor. Improvement, aithough not cure, has been 
reported using chemotherapeutic agents (Jenkins and 
Subbuswamy, 1972). 
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Organization of valve pocket thrombi and the anomalies 
of double thrombi and valve cusp involvement 


SIMON SEVITT* 


SUMMARY 

Organization and resolution were studied histologically 
in 48 valve pocket thrombi from femoral veins. The 
great majority were essentially single structures and the 
overlying cusps were normal and uninvolved, Thrombus 
adherence to the distal part of the vein wall in the pocket 
is followed by cellular and vascular invasion and 
progressive organization. At the same time many 
thrombi continue to grow by proximal addition, whilst 
others regress fully to fibrous intimal plaques. Central 
fibrinolytic changes are frequent. Focal organic frag- 
mentation following endothelial cell surfacing is not 
uncommon and is a potential cause of thrombus 
detachment. 

Eight thrombi differed in that 5 were anchored to 
part of the cusp and 4 had a double structure resulting 
from two demarcated thrombotic events, One thrombus 
showed both features. In 3 thrombi with anchored cusps 
scarred intimal remnants of old thrombosis were present 
nearby, In 3 double structures recent thrombus had 
heen laid down on organizing or organized thrombus, 
whilst the fourth was unique in that one part. was 


composed solely of a large mass of platelets. The role of 


endothelium-induced fibrinolysis in preventing cusp 
adherence and of intact. endothelium in preventing 
second thrombi are discussed. 


VALVE cusp involvement in organization is often 
referred to as a cause of post-thrombotic venous 
insufficiency, but it has received little pathological 
attention. The few reports on the structure of valve 
pocket thrombi have mainly dealt with early events 
(Paterson and McLachlin, 1954; Paterson, 1969; 
Hume et al., 1970; Sevitt, 1974), but this paper is 
concerned with organization and resolution including 
the effects on valve cusps, and the anomaly of double 
thrombi within a single pocket not hitherto described. 


Materials and methods 
The report concerns 48 femoral vein valve pocket 
thrombi from 39 subjects, which were the basis of à 
previous study on nidus structure and growth 
(Sevitt, 1974). They were found at necropsy during 
examination for thrombi of the deep veins of the lower 
limbs (Sevitt and Gallagher. 1959, 1961), and the 
sources were common femoral veins (19 thrombi). 
deep femoral veins (16 thrombi) and the proximal parts 
of superficial femoral veins (13 thrombi). The opened 
vein was excised proximal and distal to the thrombus, 
most specimens were pinned on to cork-board before 
fixation in neutral formol saline and the majority were 
divided in the midline along their length, thereby 


providing longitudinal sections of thrombi undisplaced 
within valve pockets. One or both halves 
embedded in paraffin wax and sections were stained 
by standard methods to obtain details of fibrin, 
platelets, nucleated cells, collagen and haemosiderin. 
Some thrombi were sectioned serially, Phe seres 
included 5 thrombi from 5 subjects in which arterio 
graphy had been carried out at post-mortem through 
the injection into the common femoral artery of a 
suspension of barium sulphate (Micropaque) dyed 
with Prussian blue, as previously described (Sevii 
1964a, 1973b). The medium was readily visible histo- 
logically and filled vessels down to capillaries of about 
20 or 30 u diameter but did not penetrate veins. 


were 


Results 

The thrombi ranged from 2 to 25 mm long and varied 
from recent structures without cellular invasion fo 
ones virtually replaced by fibrocollagen. Each had 
formed behind only one of the two cusps of the valve; 
some were restricted to the pocket area but many 
extended beyond it. Most of the thrombi narrowed 
distally and the apex of the thrombus was usually 
located a little proximal to the apex of the packet. The 
degree and extent of cellular invasion were divided 
into five grades: 7 thrombi without cellular invasion 
and 7 with slight and restricted invasion (+ 3 referred 
to respectively as recent and relatively recent throm). 
13 with invasion (+ +) of a part, 19 with much fibro- 
cellular organization (+ + +), and 2 thrombi largely 
collagenized (+ +++). Most thrombi were singie 
structures and most valve cusps were normal and 
uninvolved. However, 8 thrombi differed in thai 5 
were anchored to part of the cusp and 4 had a double 
structure. One showed both features. The anomalies 
were among the 32 thrombi with + + or 
organization. Thrombus structure, growth. ageing and 
organization require prior consideration. 


Structure, growth, ageing and organization 
Most recent and relatively recent valve pocket torom 
have two main regions, viz. restricted red areas 
situated distally in the pocket and in contact with ihe 
vein wall (Fig. 1) and larger white or variegated 
regions comprising most of the thrombus lengih 
(Fig. 2), often covering the inner surface of the red 
arca (Fig. 1). Intimal endothelium seemed intact and 
normal at non-adherent areas. 

Red areas are the earliest sites of adhesion and 
cellular invasion and are likely to be the oldest paris 
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Fig. 1. Recent valve pocket thrombus. Red area (triangular- 
shaped) adheres to the vein wall (right); it is covered by 
propagated laminated thrombus facing the valve cusp, and 
propagated thrombus also extends proximally. Note, the 
valve cusp is free and normal. Picromallory (PM). ( © 30.) 


of the thrombus. They are dominated by red cells 
with a fibrin structure and are usually relatively 
circumscribed. 

White areas represent subsequent propagated 
growth. They are characterized by a laminated 
Structure and contain many columns of closely 
approximated platelets bordered by narrow fibrin 
rims (platelet-fibrin units)—the building blocks of all 
growing thrombi (Fig. 2). Between them lie red cell 
zones often infiltrated by polymorphs which can be 
numerous, as in Fig. 2. 

Propagated growth was frequent and often con- 
siderable, and increasing thrombus length was 
closely related to the degree and extent present. 
Propagation was seen in 13 of the 14 recent and 
relatively recent thrombi, and also in 21 of the 25 
thrombi with + + or + + + organization which had 
been longitudinally sectioned. Thus, organization of 
the oldest part was often associated with further 
growth both proximally and on the inner surface. 
However, propagation was absent in one very recent 
thrombus which had a wholly red structure, in 3 
thrombi with + + + organization and in the 2 thrombi 
extensively replaced by fibrocollagen (Fig. 3). 

Ageing of thrombi: Thrombi begin to change soon 
after they are formed. Probably the earliest changes 
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Fig. 2. Part of the proximal (growing) part of the valve pocket 
shown in Fig. I. Ht contains many circumscribed collections 


of platelets closely rimmed by fibrin (pale foci) — platelet 


fibrin units. PM. (~ 120.) 


are a degeneration of polymorphonuclear leucocytes 
and migration of endothelial cells over the thrombus 
surface. Further changes include foci of central 
softening, fibrocellular organization and organic 
fragmentation. 

Central softening of one or more parts is very 
frequent in all venous thrombi (80-90 per cent). 
including small valve pocket ones. The lesions are 
zones of fibrin loss often from 0-1 to 3mm in 
diameter (Fig. 4). Two kinds are distinguished 
histologically, one showing a scarcity of nucleated cells 
and the other an abundance of polymorphonuclear 
leucocytes (Fig. 5). The affected areas are often 
strikingly free of fibrin, but sometimes the fibrin rims 
which normally bind platelet masses are seen in the 
process of lysis. Lysis of fibrin in cell-rich regions may 
be associated with clear zones around individual 
leucocytes and often with local liquefaction necrosis. 
The genesis of fibrin lysis in cell-poor zones is unclear 
but anoxic changes may be responsible. 

Organic fragmentation is a cellular process which 
breaks up parts of the periphery of a thrombus into 
small fragments lined by endothelial cells and reduces 
the size of the thrombus (Fig. 6) (Sevitt, 1973a). It is 
preceded by the migration of an endothelial cell laver. 
over the surface and cellular invasion of the thrombus. 


Valve pocket thrombi 





Fig. 3. Organized femoral valve pocket thrombus blending 
with the vein wall (below). Note the darkly stained 
haemosiderin and the thin unaffected valve leaflet (above) 


PM. ( » 24.) 


It was observed in 12 of the 48 thrombi (25 per cent), 
probably an underestimate since it was often focal 
and patchy, In 11 thrombi a peripheral strip, often 
near the zone of attachment, was affected. Usually the 
area was small and restricted (Fig. 6), though it 
involved one thrombus extensively. In 5 thrombi it 
also affected the zone of anchoring which it appeared 
to be undermining, and in 2 of these the small attached 
zone had loosened considerably and the thrombus 
seemed in danger of detachment (Fig. 7). Thus, 
organic fragmentation may be a cause of embolism. 
Organization: Valve pocket thrombi are mural 
structures and the major mechanism of resolution ts 
fibrocellular reduction. This progressive process 
begins in the oldest part of the thrombus and extends 
from there. Without further growth much of the 
thrombus becomes organized, as was found in 3 
thrombi, the process culminating in a slightly raised 
fibrous intimal plaque, as found in 2 others (Fig. 3). 
With further growth outside the pocket into an 
elongated tubular mass other intimal fibrous thicken- 
ings, ridges, bands and strings may ultimately develop 
or occasionally multiple coarse trabeculated deformities 
(Sevitt, 1973a, b). 

Adherence to the vein wall is fibrinous at first and 
usually affects the mural aspect of the distal thrombus 
(red area) near the apex and often the apex as well 


Fig. 4. Valve pocket thrombus with pale zones ol 
fibrinolysis bounded by dark-stained fibrin. Free valve 
cusp on left. Phosphotungstic-acid haematoxylin (PTAH 
( x J2°$.) 


(Fig. 1). Subsequent cellular anchoring involves the 
migration from the vein wall of cells and capillars 
sprouts, the latter forming capillaries and the forme: 
maturing to fibroblasts, histiocytes and macrophage 

Parts of the thrombus also become surfaced by a 
single layer of flat cells beginning near the zone o! 
attachment, which indicates that the migrating cells 
are derived from intimal endothelium bordering the 
attached area. This starts early since it was found in 
thrombi without cellular invasion. Surfacing 
invade the thrombus and have the potentials of fibro 
vascular organization and organic fragmentation (rr 
supra). Thus, organization proceeds [rom anchored 
and unattached areas, though that derived Irom the 
former is generally more important. Cell migration 
and differentiation extend within the thrombus 
the zone of anchoring often seems to increase though 
this may be due to shrinkage of the thrombus. The 
original constituents progressively disappear and are 
replaced by fibrocollagen, and during this process 


celis 


and 


much of the fibrin becomes condensed into thick 
hyaline bands and foci of phagocytosed haemo 


siderin appear. 

Platelet phagocytosis by mononuclear celis is offen 
seen but it is relatively minor. The main way whereby 
platelets disappear is uncertain. Degenerative changes 
in platelets have been observed in platelet fibrin 
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Fig. 5. Fibrinolvtic softening associated with considerable Fig. 7. ^pical attachment of à salve pocket thrombus 
polsmorphonuclear leucocyte infiltration. Note the residual being undermined and loosened by local organic 
fibrin strands undergoing Iysts. Free valve cusp on left. fragmentation, PM, ( 40.) 


Proximal part of one of the double thrombi. PM. ( - 48.) 





Fig. 6. Focus of peripheral organic fragmentation involving 
the proximal part of the double thrombus shown in Fig. 
13. Vein wall on left. Toluidine blue. ( 88.) 


units; in some the platelet component seems to 
disappear by a non-cellular process, the structures 
apparently becoming transformed into wholly fibrin 
foci (Sevitt, 1974). 

The thrombus surface becomes covered by fibro- 
collagen, and collagen strands sometimes extend 
inwards. The vein wall becomes thickened, especially 
at its attachment, where it is often infiltrated by foci 
of polymorphs, lymphocytes. histiocytes and red cells. 





staining) barium sulphate distending the vasa venarum in the 
i : d : vein wall (left) and capillaries in the thrombus periphery, 
With progressive fibrosis the thrombus becomes — Thick section (50 4). HE. (- 48.) 


644 


Fig. 9. Part of this valve pocket thrombus is adherent to 
part of the valve cusp which remains thin and unscarred. 


Thrombus is being organized at the zone of anchoring 


where capillary channels have formed. PM. ( 


48.) 
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Valve pocket thrombi 


smaller and elastic fibres appear; the base begins to 
blend with the vein wall, and the protuberant structure 
is progressively reduced to a slightly raised (Fig. 3) o1 
unobtrusive fibro-elastic plaque. 

During the process the vasa venarum become 
prominent as if proliferating. Injection studies showed 
a filling of vasa venarum with barium sulphate. and 
also of capillaries within 3 of the 5 organizing throm) 
studied by this means (Fig. 8). The communications 
between vasa venarum and thrombus vessels indicate 
that many of the latter are derived from the vasa I» 
cellular ingrowth at the anchored zone. Howeve: 
some or many of those derived from vasolormatiye 
cells invading from the surface endothelium probably 
remain blind, though others may anastomose will 
functioning thrombus capillaries. The results are in 
accord with more general experience of vaculanzation 


of deep vein thrombi and their fibrous residue 


(Sevitt. 1973h). 


Valre cusps 

The valve cusps were free, unattached and with a 
normal thin avascular fibro-elastic structure in. the 
great majority of thrombi (Figs, 1, 3. 4 and 5). Only in 
5 thrombi had attachment occurred and this was bs 
fibrous anchoring: cusp adhesion was small and local 
in 2, relatively restricted in a third and more extensive 
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* Fig. 10. u, Anomalous valve pocket thrombus attached to a fibrous band crossing the sein. Valve cusp is folded through 1R 
h. The thrombus dislocated from the pocket and attached to part of the leaf has been turned upside down. PM. 1 10-5 | 
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Fig. 11. a. ^nomalcus valve pocket thrombus associated 
with local scarring of the vein wall. The large proximal part 
projects into the vera in a beak-like fashion, b. A fibrous 
band crosses the thrombus, focally anchors it to the vein 
wall (left) and valve cusp (right) and divides the thrombus 
into two distinct parts. Valve leaf remains thin. thougk the 
proximal end is foldzd downwards. Elastica and 

Van Gieson (EVG). (6 11.) 








Fig. 12. Double valve pocket thrombus with valve cusp adherence. à shows a small elongated fibrosed (thrombus) nodule 
anchored to the valve cusp (below and left), and from it a larger recent laminated thrombus extends proximally, The vein 

wall (right) is thickened and shows intimal fibrosis which is probably the end product of a third thrombus. PM. (- 10.) 

h shows details of the old collage sizing fibrous nodule adherent to the cusp. The latter seems shortened and a little thickened * 


except proximally. EVG. ( - 18.) 
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-in the other 2. Despite fibrous attachment, 3 cusps 
remained thin, avascular and normal, but parts of the 
*otMer 2 had become slightly thickened by fibrosis, 
mainly along the anchored part where capillaries had 
formed within the cusp. Only | cusp seemed shortened. 
In | thrombus focal cusp attachment was associated 
with local formation of capillary channels in the 
‘thrombus though the cusp itself seemed avascular 
(Fig. 9). Anchoring in 3 others was associated with 
extensive fibrocollagenous invasion of the thrombus. 

Three thrombi were not adherent to the vein wall. 
In one the vein showed a narrow intimal rim of fibrous 
thickening suggestive of an old episode of thrombosis. 
This was one of the double thrombi (ride infra). 
Scarred remnants of old thrombotic events were 
present in and near the other two. In one (Fig. 10a) a 
fibrous band crossed the vein and part of it had 
become adherent to and deformed the cusp. The 
thrombus seemed to lie outside the pocket. However, 
serial sections showed that the proximal two-thirds 
of the cusp had been folded distally through 180 so 
that its inner surface with the thrombus attached faced 
the lumen (Fig. 105). Through this distortion the 
thrombus had been turned upside down. The true 
proximal third. of the cusp including the attached 
zone and the unattached termination had become a 
little thickened by fibrosis; capillaries had formed in 
the attached part. and these communicated with an 
extensive capillary network. within the fibrosed part 
of the thrombus nearby. 

Fibrous distortion also involved another thrombus 
(Fig. Va). A strong fibrous partition heavily infiltrated 
with haemosiderin crossed the thrombus obliquely to 
the vein wall; it was focally anchored to the vein and 
the cusp, thereby dividing the thrombus into defined 
distal and proximal parts (Fig. 115). The smaller distal 
part was within the pocket but the larger part projected 
proximally and medially in a semi-bulbous beak-like 
fashion beside a scar in the vein wall nearby (Fir. | 1a). 
The cusp was anchored only at the junction of its 
middle and distal thirds and only to the fibrous band 
within the thrombus. Elsewhere it was free, though it 
had become folded distally under the projecting part 
of the thrombus. It was structurally normal except for 
slight haemosiderin deposition at 
attachment. 


Double thrombi 

Forty-four of the 48 thrombi were essentially single 
structures though many were organizing distally and 
also possessed proximal extensions from recent growth. 
In 4 thrombi, however, two thrombotic events were 
well demarcated and these are termed ‘double’ 
thrombi. One was among the 13 thrombi with + + 
organization and 3 among the 19 with + + 4 
organization. 

In 2 structures recent thrombus had been deposited 
on the proximal end of the organizing part. In one 
(Fig. 12) a distal collagenized thrombus nodule 
5 mm long was attached only to the valve cusp (ride 
supra), and from its proximal end projected a recently 
formed elongated laminated thrombus 2:0 cm long. 





the focus of 


Valve pocket thrombi 


"YET 
Fig. 13. Double valve pocket thrombus. Older organizing 
elongated thrombus on the left attached only to the apes 
of the pocket (below). The recent laminated part has been 
deposited on the surface of the old thrombus fucine the 
valve leaf (right), PM. ( 40.) 


This contained many platelet fibrin units and formed 
the main length of the whole structure. In the other 
the distal organizing part was 2mm long; it was 
enclosed by a fibrous rim to which was attached the 
5-mm-long proximal extension. A narrow zone of new 
coagulum had also been deposited on the inne: 
surface of the fibrosing part which was anchored by 
its apex to the distal end of the pocket. Its fibrin hac 
become condensed to hyaline bands. The newer par: 
was not organized, and though capped by materia 
containing platelet-fibrin units it was heavily infiltrates 
by polymorphonuclear leucocytes, especially in thi 
central half where fibrin lysis was marked (Fiv. 5) 

In the other two double structures, a second 
thrombus had formed on a longer surface of the tirs 
one. In one the older part was a narrow structus 
about 5 mm long, highly fibrosed, especially distal! 
where it was anchored to the apex of the pocket, and 
most of it was surrounded by a thin fibrous rim (CF is 
13). Attached to its inner surface was à more recenti 
formed laminated thrombus equal in leneth to the 
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older part. It was separated from the overlying cusp, 
Parts were heavily invaded by polymorphs, and 
platelet-fibrin units were defined only proximally. A 
small periphera strip of older thrombus at the junction 
with the new part had been broken up through organic 
fragmentation (Fig. 6). In sections away from the 
midline the dis:al two-tairds of the older part were 
less organized and tended to blend histologically with 
the new part. 

The fourth couble thrombus was exceptional in 


that one part was a relatively large crescentic mass of 


pale-staining material made up entirely of platelets 
(Fig. 14). The other part had a mixed laminated 
Structure. The platelet component faced the lumen. 
The platelets were highly compressed, possibly fused 
in places, except in one fecus where they were slightly 
separated. Macrophages were absent. Both parts 
were attached to the vein by a fibrous hinge con- 
taining much phagocytosed haemosiderin: both were 
extensively invaded by ‘ine fibrous bands and the 
unattached surface of the platelet part was covered 
by a thin fibrous capsule. The mural aspect of the 
laminated part was lavered by recent coagulum 
containing many small but well-defined platelet 
fibrin units of relatively recent origin. The two parts 
must have formed at different times. 


Discussion 
Valve cusp invelvement by thrombi has not been 
studied pathologically, and double thrombi within 
valve pockets do not seem to have been previously 
reported, 

The great majority of the thrombi were separated 
from the cusps by a narrow cleft similar to that found 
in most occlusive venous thrombi (Sevitt, 1973a). How- 
ever, the low overall frequency of cusp involvement 


(10-4 per cent) may underestimate the incidence’, 
of attachment, which was by fibrous anchoring, and 
the 5 thrombi concerned were among the 21 with part’ 
showing + + + or greater organization (24 per cent). 
The infrequeney of attachment indicates a particular 
role of valvular endothelium whereby adhesion to the 
thrombus is inhibited, thereby preventing cellular 
anchoring. Conversely, previous damage to the’ 
intima could underlie the fibrous anchoring of cusps 
in a minority of thrombi. . 

Gross evidence of old thrombosis was present in 3 
of the 5 thrombi anchored to part of a cusp: scarred 
vein walls nearby in 2 cases (Figs. 10, 11) and an old 
fibrosed remnant in a third (Fig. 12). The old episodes 
seem likelv to have been causal in the first two, but 
not in the third where the cusp was anchored to the 
older of the 2 thrombi (Fig. 12). An even earlier 
episode of thrombosis possibly represented. by 
intimal fibrosis may have been responsible in this case. 
The cause of the cusp adherence in the other 2 is 
uncertain. 

The sparing of most valves requires an explanation. 
Deep vein thrombi removed at necropsy contain some 
plasminogen (Sevitt, 1964b), and its activation to 
plasmin might occur through a tissue activator 
derived from venous endothelium (Todd, 1959, 1960) 
or through a humoral activator. Utilizing Todd's 
histochemical technique, Astrup et al. (1971) showed 
that the fibrinolytic-activating power was particularly 
strong in endothelium of valve cusps, greater than in 
endothelium of the vein wall. This would help to 
explain why most cusps remain free. Humoral 
fibrinolytic activation would also prevent cusp 
adherence, though it would antagonize thrombo- 
genesis by inhibiting fibrinous adhesion to the vein 
wall of the early thrombus nidus. 





Fig. 14. Double valve pocket thrombus. Unique structure of a large (pale-staining) crescentic muss ef platelets (above) 
attached to a laminated mixed thrombus (below). Both are attached to the vein by a fibrous hinge (right) and are infiltrated =. 


hy fibrocollagen. PM (© 17.) 
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The great majority of valve pocket thrombi were 
essentially single structures. In 3 double structures 
recent thrombus was demarcated from older fibrosing 
or fibrosed thrombus nodules, having been deposited 
at the proximal ends in 2 cases (Fig. 12) and on the 
inner surface in the third (Fig. 13). The histologically 
defined temporal relationship suggests that the older 
episode had predisposed to subsequent thrombosis. 
This is in accord with other evidence of repeated 
venous thrombosis, such as the frequent deposition of 
new thrombus on older organizing thrombus, and the 
finding of organizing and non-organizing thrombi in 
different veins in the same section (Raeburn, 1951; 
Gibbs, 1957; Sevitt, 1973a). Subsequent thrombosis 
may result from the same factors which had pre- 
disposed to the earlier episode, such as venous stasis 
and advancing age, but specific predisposition is likely 
to arise from local factors. Venous scarring is probably 
important, and the deposition of thrombus on 
collagen is consistent with the in vitro effects of 
collagen in aggregating platelets (Zucker and Borelli, 
1962) and activating the intrinsic coagulation process 
(Niewiarowski et al., 1965). This presupposes, how- 
ever, that collagen had been exposed to the flowing 
blood through breaching of endothelium, and raises 
the possibility that endothelium lining old venous 
thrombi or scarred veins is qualitatively less efficient 
than normal endothelium in preventing thrombo- 
genesis. This should be amenable to experimental 
investigation. 

One part of the fourth double thrombus (Fig. 14) 
was a unique circumscribed mass composed entirely 
of compressed platelets and organizing elements. A 
pure platelet structure is exceptional in venous thrombi 
though not uncommon in parts of arterial thrombi. 
Both parts of the thrombus were being organized, and 
on these grounds it is not possible to decide which had 
formed first. However, the internal location of the 
platelet part suggests that it was the later episode. 
The absence of fibrin in the platelet mass suggests 
that the platelet aggregation responsible for the 
structure may not have been mediated by local 
thrombin formation. Consequently, another 
mechanism of platelet clumping such as exposure of 
collagen or ADP release may have been at work. The 
preservation. of the platelet mass, the absence of 
platelet phagocytosis and indeed the absence of 
infiltrating mononuclear phagocytes are also note- 
worthy, especially as the latter were prominent in the 
fibrous hinge nearby. These aspects draw further 
attention to current ignorance about the mechanisms 
of platelet disappearance in thrombi. 
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Prostatectomy and deep vein thrombosis 


in Sudanese patients 


M. A. HASSAN, E. A. RAHMAN AND I. A. RAHMAN* . 
SUMMARY intravenously, A Pitman 235 isotope localization 


One hundred and four Sudanese patients who had 
undergone the operation of prostatectomy (trants- 
vesical or retropubic but not transurethral) in Khartoum 
Civil Hospital were investigated for evidence of post- 
operative deep vein thrombosis (DVT) by the use of the 
‘fibrinogen test. Of these 104 patients, 10 had 
evidence of DVT, i.e. an incidence of 9:6 per cent. This 


reported from Swedish and British hospitals, and 
further confirms our previous findings that the incidence 
of postoperative DVT in Sudanese patients is signifi- 
cantly lower than in European patients. 


WirH the introduction of the radio-isotope (*I- 
fibrinogen): scanning method for the detection of deep 
vein thrombosis (DVT) knowledge has accumulated 
about its incidence in various groups of patients; in 
particular, those over the age of 40 and undergoing a 
variety of operations. The operation of prostatec- 
tomy (transvesical and retropubic) has been reported 
to be associated with a high incidence of DVT. This 
paper reports the results of a study, using the !?I- 
fibrinogen test, of the incidence of DVT in 104 
Sudanese patients undergoing the operation of 
prostatectomy. 


Patients and methods 

One hundred and four patients admitted to Khartoum 
Civil Hospital for routine prostatectomy were selected 
for this study. Of these, 93 patients underwent trans- 
vesical and 11 retropubic prostatectomy. All the 
patients were operated on in the supine position. 
Seventy-seven of these operations were done under 
general anaesthesia and 27 under spinal anaesthesia. 
None of the patients had varicose veins or gave a 
history suggestive of venous thrombosis or pulmonary 
embolism. The range and mean figures for age and 
preoperative stay in hospital are given in Table I, both 
for the whole series and for the two subgroups of 
patients operated upon under either general or spinal 
anaesthesia. 

The '5I-fibrinogen test was used for the detection of 
any radio-isotopic evidence of deep vein thrombosis 
in the lower limbs (Negus et al., 1968). The radio- 
iodinated human serum fibrinogen was supplied by the 
Radiochemical Centre, Amersham, England. On the 
day before operation each patient was prescribed 
150 mg of potassium iodide to be taken orally in three 
divided doses daily for 3 weeks. After operation each 
patient was given 100 aCi of "*Tin 1-0 mg of fibrinogen 
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counter was used to record counts over the pre- 
cordium and over marked points on the medial aspect 
of each thigh and calf with the legs elevated to about 
I5: to avoid venous pooling (Kakkar et al, 1970). 
Counting of radioactivity was started on the day of 
the operation and continued daily for at least 7 days 
and in the majority of cases for 10 days. 

The diagnosis of thrombus formation was made 
when there was a sustained rise of 20 per cent or more 
in the mean percentage uptake of radioactivity be- 
tween any one point and either an adjacent point on 
the same limb or an equivalent point on the other 
limb (Pai and Negus, 1971). 


Table 1: AGE AND PREOPERATIVE STAY IN 
HOSPITAL 


Preoperative 
Age stay in 
(vr, mean hospital (d. 
i s.d.) mean : s.d.) 
Total no. of patients (r= 104) 68:7 « T4 24-5 15-2 
Patients operated on under 69-0 . 7-0 23:9: 3-3 
general anaesthesia (n = 77) 

Patients operated on under 67.7 ; 80 IRO 18-4 


spinal anaesthesia (7 == 27) 


—— É———Á—————— GE E te 


Table H: TYPE OF PROSTATECTOMY COMPARED 
WITH THE INCIDENCE OF DVT IN 104 SUDANESE 
PATIENTS 








DVT 
Type of prostatectomy No. of patients No. p? 
Retropubic ii EN m 
Total 104 10 9%% 
Results 


There was no significant difference in age or pre- 
operative stay in hospital between the two subgroups 
of general and spinal anaesthesia. Ten of the 104 
patients studied developed DVT, ie. an overall 
incidence of 9-6 per cent. All 10 patients had under- 
gone transvesical prostatectomy (Table H). In only 2 
patients was there clinical evidence of DVT. In none 
of the patients was thrombus formation detected in 
the first 48 hours after operation. [n 2 patients it was 
detected on the third day, in 3 on the fourth, in 
another 3 on the fifth, in 1 on the sixth and in another 
on the seventh postoperative day. In all 10 patients 





* Department of Surgery, University of Khartoum, P.O. Box 
102, Khartoum, Sudan. 


- thrombus formation was detected in the calf (8 in the 
right and 2 in the left calf). In 1 patient thrombus 
formation was also detected in the thigh. This patient 
plus another one with thrombus in the calf died 
suddenly on the seventh and eighth postoperative days 
respectively. In neither of these patients was an 
«autopsy examination performed, but the clinical 
picture was compatible with massive pulmonary 
embolism. 
Discussion 
In a previous study (Hassan et al., 1973) we have 
reported a low incidence of postoperative DVT in 
100 Sudanese patients who underwent a variety of 
operations. The present study is confined to patients 
who underwent the operation of prostatectomy (trans- 


vesical or retropubic). This makes the material 
in this study more homogeneous and therefore 


comparison with other similar series becomes more 
meaningful. 

There is general agreement that a striking difference 
exists between the incidence of DVT following endo- 
scopic resection and that after retropubic or trans- 
vesical prostatectomy. Unlike endoscopic resection 
which is said to be associated with a low incidence of 
DVT the operation of transvesical or retropubic 
prostatectomy has been described to be associated 
with a high risk of postoperative DVT. Information 
to this effect. regarding transvesical prostatectomy 
has mainly been reported by Swedish investigators. 
Becker et al. (1970), using phlebography for the 
diagnosis of DVT, reported an incidence of 21 per 
cent in 187 patients who underwent the operation 
of transvesical prostatectomy. As regards the inci- 
dence of DVT following retropubic prostatectomy, 
Nicolaides et al. (1972), using the 'I-fibrinogen test, 
reported an incidence of 47-6 per cent in 21 patients, 
and Gordon-Smith et al (1972), using the same test, 
reported an incidence of 28 per cent in 32 patients. In 
the present study the incidence of DVT (Table II) was 
found to be 9-6 per cent, i.e. significantly lower than 
the incidence reported in the literature whether by 
phlebographic studies (21 per cent) or by the radio- 
isotope-scanning test (ranging from 28 to 47:6 per 
cent). 

AS spinal anaesthesia was used in 27 of our patients, 
it might be argued that this could have been partially 
responsible for the relatively low incidence of DVT 
in this series. However, of the 77 patients operated on 
under general anaethesia, 8 developed DVT, an 
incidence of 10 per cent (Table HD. The length of 
preoperative stay in hospital has been described by 


Table Hi: TYPE OF ANAESTHESIA COMPARED 
WITH THE INCIDENCE OF DVT IN 104 SUDANESE 
PATIENTS 





DVT 
Type of anaesthesia No. of patients No. po 
General 77 8 10-04 
Spinal 27 2 7-4 





There is no significant difference in the incidence of DVT 
between the two groups. 
* 


Prostatectomy and deep vein thrombosis 


some workers (Sripad et al, 1971) to be a possible 
factor affecting the incidence of postoperative DVT. 
In the present series the average preoperative stay 
was 24-5 days (s.d. + 15:2). Many factors contributed 
to this very long preoperative stay in hospital, e.g. 
the poor general condition of the patient, the unavail- 
ability of blood for transfusion and in some patients 
the staging of the operation of transvesical prostatec- 
tomy. In spite of this long preoperative stay the 
overall incidence of DVT was relatively low, No 
statistical correlation could be demonstrated between 
the length of preoperative stay in hospital and the 
incidence of DVT. The position of the patient during 
operation could not be responsible for this relatively 
low incidence as all the operations were performed 
with the patients in the supine position. 

The 2 deaths in this series are of great interest. H 
is widely stated that death from pulmonary embolus 
is virtually unknown in African patients, vet there is 
strong a priori suspicion that these 2 patients died 
from this cause. 

Another striking finding is that neither in this study 
nor in the previous one reporting on Sudanese patients 
was there any evidence of DVT in the first 48 hours 
after operation, in contradistinction to studies from 
Europe, where in more than half of the patients with 
DVT such evidence was detected during the first 48 
hours postoperatively. At the present time we are 
unable to explain why this is so. One might speculate 


formation during the actual operative procedure or 
in the very early postoperative phase do not operate 
to the same extent in our patients. This study has. 
however, further confirmed the relatively low incidence 
of postoperative DVT in Sudanese patients. The 
reason for this still remains obscure. It is possible that 
its further exploration might throw some light on the 
aetiology and perhaps the prevention of DVT, 
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THE pulse is often as strong a sign of the state of the constitution as any 
other action that takes place in it, though it is not so always; but as the 
pulse has but one circumstance attending it, that we can really measure, 
all the others being referable to the sensation or feeling of the person who 
is to judge of it, the true state of the pulse is not easily ascertained. The 
knowledge of the soft, the hard, and the thrill, are such as can only be 
acquired with accuracy by the habit of feeling pulses in these different — | 
states, and by many is not to be attained; for simple sensation in the minds 
of any two men is seldom alike. Thus, we find, it happens with respect to 
music; for what would be disagreeable and not in harmony to one ear, 
which is nice, and accustomed to the harmony of sounds, will not be so to 
another. 


JOHN HUNTER (1828) A Treatise on the Blood, Inflammation and 
Gun-shot Wounds. London, Sherwood, Gilbat, and Piper, p. 401. 
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The ultrasonic detection of incompetent 


4perforating veins 


STANLEY SCOTT MILLER AND ANDREW V. FOOTE* 


SUMMARY 

Of the methods of detecting incompetent perforators in 
current use, only two, clinical and ultrasound, are easily 
performed and lend themselves to routine use in the 
ward or outpatients’ department. The ultrasound 
method has a higher degree of accuracy than the clinical 
method, requires little in the way of additional equip- 
ment or training and provides a very useful method of 
pre- and postoperative assessment of the varicose leg as 
well as a method for the study of the natural history of 
the disease. 

In a pilot study of 100 limbs 28 incompetent perfora- 
tors were discovered in 36 ‘normal’ limbs. A detection 
rate of 82 per cent in 165 marked sites was noted in 
limbs with varicose veins. Greater numbers of perforators 
were found in association with skin changes and 
previous operation than in uncomplicated varices. In 15 
of 64 limbs with varicose veins no incompetent leg 
perforators were detected. 


ALTHOUGH the ideal method of treatment of all cases 
of varicose veins, whether by operation, sclerotherapy 
or a combination of both, has not vet been defined, 
most surgeons are agreed that the accurate detection 
of the sites of incompetent perforating veins in the leg 
is an essential prerequisite to successful treatment 
(Cockett and Jones, 1953). Thus, it has been demon- 
strated that where there has been difficulty in localiz- 
ing incompetent perforating veins, persistent and 
recurrent varices are more likely (Sherman, 1949; 
Myers, 1957). Almost all venous ulcers have been 
found to be associated with incompetent perforating 
veins (Halliday, 1967), and Fegan (1967) emphasizes 
the importance of restoring the efficiency of the calf 
pump by the permanent obliteration of the damaged 
perforating veins when dealing with limbs which are 
the seat of chronic venous insufficiency with oedema 
and ulceration. 

Clinical methods of perforator detection have long 
been regarded as unreliable. In the cases with 
multiple incompetent perforating veins causing calf 
pump dysfunction, oedema is common and fascial 
defects difficult to detect. Many other methods of 
detection have been tried, including venography 
(Townsend et al, 1967), thermography (Beesley and 
Fegan, 1970; Patil et al., 1970), fluorescein injection 
with ultraviolet light scanning (Chilvers and Thomas, 
1970), but no single method has been found to give 
results which are very much better than simple clinical 
examination, and it is debatable, therefore, whether 
their attendant disadvantages of cost, risk or 


discomfort to the patient and time involved are 
justifiable. 

To some extent the problem can be resolved with 
the use of the compression sclerotherapy régime 
(Fegan, 1967), when missed perforators can be 
detected and injected on the patient's further visits. 
Nevertheless, the advantages of a system which would 
allow the precise evaluation of the varicose leg. 
followed by a carefully planned procedure at the 
outset, are inescapable. There should be a greater 
likelihood of success at the first attempt with a higher 
standard of long-term results. Accurate localization 
of the perforators facilitates their individual ligation 
through small separate incisions, avoiding long 
incisions placed in skin which is on occasion fibrosed, 
oedematous and ulcerated. 

With this purpose in mind a simple method was 
developed for the detection of incompetent per- 
forators using an ultrasonic blood flow detector 
(Foote and Miller, 1969). 


Ultrasonic scanning technique for the detection of 
incompetent perforators 


1. The Doptone 
The Doptone ultrasonic blood flow detector (Smith 
Kline Instrument Co.) emits ultrasound at 5 MHzand 
employs the Doppler shift phenomenon whereby a 
frequency shift occurs in reflected sound from a 
moving object. 

Ultrasound is projected into the tissues from a 
probe, which also detects reflected ultrasound. When 
of blood its frequency is altered. The change in 
frequency is converted into an audible signal, the 
pitch of which is directly dependent on the velocity of 
flow past the probe, Venous flow is heard as a low- 
pitched blowing sound, phasic with respiration, while 
arterial flow is high-pitched and pulsatile. 


2. Ultrasonic scanning for incompetent perforators 
The basis of the technique is to produce movement of 
blood through the incompetent perforators so that 
these can be detected by the Doptone. 

The patient lies comfortably in bed. Light rubber 
tourniquets applied at the boundaries of the segment 
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Fig. 2. Positions of incompetent perforators are marked on 
a leg diagram together with details of gross varices, 
dermatitis and ulceration. 


disultrasonic probe held lightly at right angles to the 
skin surface (Fig. 1). 

At each point in the scan the observer firmly and 
abruptly squeezes the foot or calf below the segment 
being examined by the probe. This increases deep 
venous pressure and flow, resulting in the ejection of 
blood through the incompetent perforators. On 
release of the pressure, blood flows in the reverse 
direction, from superficial to deep. These events are 
detected by the Doptone as a low-pitched to-and-fro 
sound, the nature of which is quite characteristic. The 
rate of foot er calf compression should be adjusted 
so that venous and arterial sounds do not regularly 
overlap. 

During the scan several areas are encountered where 
arterial sounds are clearly heard. It has been our 
experience that these areas are worthy of particularly 
diligent search. At operation a tiny artery is sometimes 
demonstrable in association with a perforating vein. 
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Once a perforator has been ‘found’ and checked for `. 
manipulatory artefacts an indelible skin mark is mgde , 
at the site. The positions of the suspected perforators 
are charted on the leg diagram (Fig. 2) together with 
information about gross varices, dermatitis and 
ulceration. 

At operation the marks are explored through 
2-3-cm long incisions. Any superficial varices 
encountered are ligated as the incision is deepened 
vertically down to the deep fascia. A limited but 
meticulous dissection at the level of the deep fascia is 
carried out, and the perforator when found is ligated 
and divided. The gap in the deep fascia is closed by a 
single suture. Only a limited amount of undermining 
is carried out or required since, as a rule, the 
perforator is found within a 2-cm radius around the 
mark. 


Evaluation of the accuracy of the ultrasonic technique 
One hundred limbs were examined in a preliminary 
series ( Table I). Of these, 36 were clinically normal in 
patients who had neither a personal nor a family 
history of varicose veins, phlebitis, deep venous 
thrombosis or other vascular disorder in the legs. In 
the 36 clinically normal cases 28 incompetent perfora- 
tors were ‘detected’ above the ankle. A fairly 
constant perforator was frequently found immediately 
below the medial malleolus. 

Sixty-four limbs in patients with symptomatic 
varicose veins were examined. In 15 of these no 
incompetent communicators were discovered in the 
legs. All had saphenofemoral incompetence by the 
Trendelenburg tourniquet test. The operation in these 
cases was limited to high saphenous ligation and 
stripping of the long saphenous vein from the ankle 
to the groin. 

In the remaining 49 limbs one or more incompetent 
perforating veins were suspected (range l-11) and 
explored. Seventeen of the limbs were the subject of 
gross varicose dermatitis, pigmentation or healed 
ulceration and 11 had been operated on previously 
elsewhere. Altogether 165 sites were marked and 
explored, and communicating veins were discovered 
at 135 of these. No fascial defect or perforating vein 
was found at 30 of the explored sites. This represents 
a detection rate of only 82 per cent overall, but there 
is no doubt that the accuracy was increasing with 
practice towards the end of this pilot study. 

A further 8 sites in the thighs of 6 cases were 
explored because on clinical grounds it seemed 
probable that further communications existed above 
the knee in these cases. Four communicators were 
found and ligated. Doptone scanning of the superficial 
veins of the thigh was found to be time-consuming 
and liable to errors due to the nearby large vessels. It 
was abandoned early in the series. 

It is not sufficient, however, to consider only the 
accuracy of the technique in terms of the percentage 
of the sites explored that are found to be positive. A 
technique may give a high percentage of ‘positives’ 
but a low ‘yield’ in terms of the number of perforatogs 
found per limb examined. It is more meaningful, 
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Table 1i: RESULTS OF THE PRESENT SERIES 


e Group 
Normal 


Long saphenous incompetence only 

Varicose veins and ulceration/eczema 

Varicose veins and previous operation 

Varicose veins, previous operation and ulceration/eczema 
Varicose veins without complications 


Total varicose veins with perforators 
otal varicose veins 


Incompetent perforating veins 


Limbs Perferators Perforators Perforator 
examined suspected found per limb 
16 IR " 0-78 
(suspected) 
15 0 G 9 
17 73 60 X4 
4 13 i4 a SO 
7 28 24 3-43 
2 79 &1 2 18 
49 165 135 à 7h 
64 165 135 oni 


Table H: COMPARISON OF THE RESULTS OF DIFFERENT METHODS REPORTED IN THE LITERATURE 


Perforators 


No. of Perforators found Mean perforators 
Author Method limbs suspected (operation) per limb 
Townsend et al. (1967) Combination 46 156 104 226 
Clinical 112 72 1-56 
Venographv 109 96 2-08 
Beesley and Fegan (1970) Combination 32 197 70 2-18 
Clinical 90 46 1-44 
infrared 102 40 1-25 
Phlebography 67 34 1-06 
Chilvers and Thomas (1970) Combination 27 56 32 P93 
Fluorescein 54 80 DAS 
Patil et al. (1970) Combination 62—66 129 &4 ESS 
Clinical 83 50 78 
Thermography 9] 79 1-23 
Foote et al. (1971) Ultrasound 30 106 94 3. [3 
therefore, to compare the ultrasonic technique with — entity—23-4 per cent in this series; (5) ulcers and other 


other methods of detection on the basis of the number 
of perforators actually found at operation per limb 
examined. In Table H such data have been extracted 
from recent publications by courtesy of the authors. 
The highest result for any single technique is given by 
the ultrasonic method, with a yield of 3-13 perforators 
per limb. 


Discussion 

The technique described is simple, safe and painless, 
requires only one portable piece of apparatus for its 
application and can usually be completed in approxi- 
mately 15 minutes per limb. The localization is 
sufficiently precise to allow exploration of the limb 
through a limited number of small incisions, a fact 
which may have its greatest importance in limbs 
bearing dermatitis, previous ulceration, oedema, 
excessive adiposity or the scars of previous operations, 
i.e. the limbs which pose the greatest clinical problems. 
Though actual incompetence of the perforators was 
directly proved by transection at the time of explora- 
tion on only a few occasions (Turner-Warwick test), 
this test was invariably positive. It would be difficult 
to explain the biphasic nature of the Doptone sound 
on any other basis. The reproducibility and simplicity 
of the method lend themselves to studies of the 
natural history of the vascular disorder in cases 
treated with or without surgery. Already in this pilot 
series there is a strong suggestion that (a) long 
saphenous incompetence may exist as a primary 


skin changes are associated with a relatively high 
number of incompetent perforators, but (e) over two 
incompetent perforators per limb may be present 
without these complications; (d) large numbers of 
perforators are frequently found with recurrence of 
varices following previous operation. 

Combination of precise localization of perfora- 
tors by ultrasonic scanning with compression 
sclerotherapy offers itself as a possibility worthy of 
investigation. 
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The discovery of penicillin 


IN 1928 he agreed to contribute an article on the staphylococci to a vast 
undertaking—4 System of Bacteriology—to be published by the Medical 
Research Council. Some time before this, his colleague, Merlin Pryce (now 
Professor Pryce) had, while working with him, devoted a certain amount 
of study to some abnormal forms, mutants, of these microbes. 

Pryce went to see Fleming in his little laboratory, where he found him, 
as usual, surrounded by innumerable dishes. The cautious Scot disliked 
being separated from his cultures before he was quite certain that there 
was no longer anything to be learned from them. He was often teased about 
his disorderly habits. He was now to prove that disorder may have its uses. 
With his rough humour he reproached Pryce for obliging him to re-do a 
long job of work, and, while speaking, took up several old cultures and 
removed the lids. Several of the cultures had been contaminated with 
mould—a not unusual occurrence. **As soon as you uncover a culture dish 
something tiresome is sure to happen. Things fall out of the air." Suddenly, 
he stopped talking, then, after a moment's observation, said, in his usual 
unconcerned tones: "That's funny . . ." On the culture at which he was 
looking there was a growth of mould, as on several of the others, but on 
this particular one, all round the mould, the colonies of staphylococci 
had been dissolved and, instead of forming opaque yellow masses, looked 
like drops of dew. 


ANDRÉ MAUROIS (1959) The Life and Work of 
Sir Alexander Fleming. London, Cape, pp. 124-125. 
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You may convince yourself that- 
eyeless needled sutures are aluxury 
But canyeuconvince Linda? 





Whocan justify the cost? 


Eyeless needled sutures have helped^ 
minimise Linda's Appendicectomy 
incision scar and the effect, in later life 
will be appreciated. However, justificatio 
on a straight pound for pound, penny for 
penny basis is almost as hard to cost 
as skill. 





MINIMAL TRAUMA 


ETHICON swaged needle draws a single 
strand suture through tissue easily. No dull or 
broken needles. no frayed or torn sutures and 
no large eye or double strand to pull through 
triable tissue. 





SUPER SMOOTH PASSAGE 


ETHICON super-smooth needles pass 
easily. with minimal resistance through the 
toughest tissue. You get a sharp new needle 
every time. 
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here are certain undisputed facts. 


‘With ETHICON* eyeless needled sutures, you can count 
1 getting a new sharp needle every time. 

You wont be wasting the valuable time required by skilled 
rsonnel for the preparation of an eyed needle from one 
yeration to another. You'll have less risk of needle breakage 

fraying and torn sutures. 

These are advantages which are hard to put in straight 
iancial terms. 


ETHICON eyeless needled sutures in cuticular work 
ve time...reduce inventory... minimise trauma. 


ETHICON SLIM BLADE 


A needle with an elongated cutting blac 
providing the smooth controlled penetratio 
plastic surgeons so much desire when working 
on skin. Extended flats incorporated into th 
body ensure stability in a needle holder. 





ETHICON STRAIGHT CUTTING 
NEEDLES (Sims) 

A range of stainless steel straight cutting 
needles. The points are precision-honed ti 
penetrate more easily and needles are 
tempered for optimum strength and flexibi 





' Theperfect needle matched | 
tothe perfect suture. 


Choose trom 8 tried and tested 
suture materials, each designed for 
specific surgical tasks, each securely 
swaged to a needle of your choice. 

ETHICON eyeless needled 
Sutures are supplied in easy to use 





sterile packs. Absorbable and non- 
absorbable, materials made to the 
most exacting standards, assuring 
you of dependability you can count 
on, case alter case, day after day. 
year alter year. 
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Penetrating injuries of the heart 
RUDRA RASARETNAM AND A. T. S. PAUL* 


SUMMARY 

Thirty consecutive patients with penetrating cardiac 
wounds were treated surgically during a period of 6:5 
years. There were 6 deaths, giving a survival rate of 80 
per cent, Delay in undertaking repair was associated 
with a friable myocardium. Cardiac arrest, either before 
or during operation, occurred in 5 patients, 4 of whom 
subsequently died. Left ventricular wounds were 
associated with a higher mortality than those affecting 
the right ventricle. Perforating cardiac injuries had a 
mortality of 43 per cent in comparison with 13 per cent 
for penetrating injuries. Coexistent intraperitoneal 
injuries were present in 4 patients, 2 of whom underwent 
successful repair. 


THE management of penetrating cardiac wounds has 
alternated between conservatism and an aggressive 
surgical policy favouring exploration and repair. Such 
wounds have been recognized since ancient times, but 
were then thought to be necessarily fatal. In 1604 
Cabriolanus reported the autopsy finding of a healed 
cardiac wound in a man who had been hanged. Some 
years later Morgagni demonstrated that rapid accumu- 
lation of fluid in the pericardial sac caused death by 
compression of the heart. Napoleon’s surgeon, Baron 
Larrey, suggested that drainage of the pericardial 
fluid in such cases could be life saving (Ballance, 1920). 
In 1896 Rehn for the first time successfully sutured a 
stab wound of the heart, and 11 years later he collected 
a series of 124 such cases from the literature, 40 per 
cent of whom recovered. The operative mortality has 
gradually declined, and recent reports from American 
hospitals quote rates as low as 15 per cent (Boyd and 
Strieder, 1965; Beall et al., 1966; Wilson and Bassett, 
1966). 

Thirty consecutive cases of penetrating cardiac 
injury treated by operation are analysed in this paper. 


Clinical data 

Between July, 1967, and December, 1973, 30 cases of 
penetrating heart wounds were treated by one unit at 
the Accident Service of the Colombo General Hospital. 
Twenty-two were direct admissions to this hospital, 


Table I: TYPE AND NUMBER OF WOUNDS 





No. Died 
Gunshot 2 0 
Bamboo spike l 0 
Stab injury 27 6 
| wound 15 RÀ 
à wounds i i 
3 wounds 5 Í 
4 wounds 4 | 
« 8 wounds l 0 
17 wounds I i 


while 8 were transferred from other hospitals for 
definitive treatment. Twenty-nine patients were alive 
at the time of admission, | of whom had a cardiac 
arrest soon afterwards. Another patient was admitted 
in cardiac standstill, AH 30 patients. underwent 
thoracotomy, | in the treatment bay and the remainder 
in the operating theatre, 3 of these being transported 
into the theatre immediately after admission. Seven- 


cS 


teen patients were admitted in a state of shock. 


Age and sex incidence 
There were 28 men and 2 women, with an age range 
of 21-62 years, and a mean of 30:3 years. 


Mechanism of injury 

Stab wounds were the commonest cause, being 
present in 27 patients. In all of them the cardiac 
injury was via a thoracic wound. Two patients had a 
low velocity missile injury, and 1 had impaled himself 
on a bamboo spike. The number of stab wounds 
varied between | and 7 (Table F). 


Anatomical site of injury 

Twenty-three patients had precordial wounds, 5 had 
wounds in the left chest situated more laterally and 2 
were in the right 3rd and 4th intercostal spaces 
respectively. One patient had 2 entrance wounds in 
the left chest, both of which caused myocardial injury 
although only one of these had luminal penetration. 


left ventricle. 


Table H: SITE AND TYPE OF CARDIAC WOUND 


Right ventricle X 
Penetrating $311 
Perforating Raby 

Left ventricle ig 
Penetrating i he 
Perforating aD) 





Figures in parentheses indicate deaths. 


Twenty-three patients had penetrauing 
while 7 had perforating wounds, the exit wound in cach 
case being in the same ventricle as the entrance wound. 
One patient had penetration of the interventricular 
septum but no exit wound (Table H). Left ventricular 
injuries carried a higher mortality (28 per cent) than 
those in the right ventricle (12 per cent). Perforating 
injuries were associated with a much higher mortality 
than penetrating wounds. 


injuries, 
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Clinical presentation and diagnosis 

The times interval. between injury and admission 
varied between 10 minutes and 4 hours for the patients 
admitted directly to Colombo General Hospital, and 
between 3 and 23 hours for those who were transferred 
from another hospital. Some of the latter had had 
intravenous infusions of normal saline before being 
transferred. Tachycardia, hypotension, raised jugular 
venous pressure and muffled heart sounds were the 
main clinical signs on which diagnosis was based. 
After any penetrating chest injury, however, tachy- 
cardia is commonly present, and on its own was of 
little value in diagnosis. The intensity of the heart 
sounds was similarly unreliable. Seventeen patients 
had a systolic pressure of 80 mm Hg or less ( Table HD., 
and 9 had elevated jugular venous pressures. The effect 
of transfusion of saline or blood was to cause a rise in 
the jugular venous pressure in 14 of the 21 patients 
who were admitted with normal values, in 3 cases 
there was no rise and 4 patients underwent immediate 
exploration. These latter cases had small quantities of 
pericardial blood at the time of operation in com- 
parison with the patients with raised jugular venous 
pressures. The systolic. blood pressure rose with 
transfusion in 10 cases, was unchanged in 7 and there 
was a fall in 7. Six had no further measurements since 
they underwent immediate operation. 

The association of tachycardia, hypotension and a 
raised jugular venous pressure makes the diagnosis of 
cardiac tamponade almost certain. However, the 
presence of only two of these signs, or even isolated 
systemic hypotension after adequate resuscitation, or 
a raised jugular venous pressure on its own should be 
sufficient to bear in mind the possibility of cardiac 
injury. Where there was free drainage from the peri- 
cardial to the pleural sac there was a lesser likelihood 
of tamponade, and consequently the jugular venous 
pressure remained normal. 

Chest X-rays have been unhelpful in the diagnosis 
and are no longer taken in precordial injuries in which 
cardiac lesions are suspected (Elkin and Campbell, 
1951; Lucido and Voorhees, 1964). 


Associated injuries 

Concomitant lung injuries were common. Bilateral 
lung injuries occurred in 2 patients. Four patients had 
intraperitoneal lesions affecting the liver, duodenum, 
pancreas and right kidney. The renal injury was 
caused by a second stab in the right lower chest with 
diaphragmatic penetration and was unsuspected, 
resulting in the death of the patient 3 hours after 
cardiorraphy. One patient with liver injury was 
explored through the diaphragm. The other intra- 
peritoneal lesions were successfully treated by laparo- 
tomy and repair. 


Operative details 

Twenty-eight patients were explored through a left 
anterolateral thoracotomy, and 4 of these patients 
had a laparotomy as well. The 2 patients who had 
stab injuries in the right chest close to the sternal 
border were explored through right anterolateral 
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incisions, and had right ventricular wounds sutured. 
Two laparotomies were negative. Trans-sternal 
extension was not required in any case. 

Most of the patients had tamponade due to blood 
clot and fluid blood. The clot was situated anteriorly 
and inferiorly in the majority, while in a few it was 
posteriorly placed, Separation of the clot resulted in 
brisk bleeding which, however, was easily controlled 
by digital pressure. In a few cases haemorrhage from 
the cardiac wound had ceased. The cardiac wound 
was then sutured with interrupted linen thread 
sutures. Where the injury lay alongside the coronary 
vessels, repair was by means of interrupted mattress 
sutures under-running the blood vessels. The posterior 
and inferior surfaces of the ventricles were easily 
accessible when a left thoracotomy was made, and 
repair of perforating wounds was not difficult. 

In the earlier cases there was a considerable delay 
before operation was undertaken, but latterly we have 
resorted to earlier exploration whenever the possibility 
of cardiac injury was suspected. Sodium bicarbonate 
is now administered routinely, 100 Eq being given 
where possible prior to operation and a further 100-- 
200 mEq during the operation (Stewart, 1965). 


Results 

All 30 patients were explored and repair effected. 
Where operation was undertaken early there was 
generally no difficulty in the placement of sutures, but 
in 3 cases where there was a considerable delay the 
cardiac muscle appeared to be very friable and tended 
to tear when sutures were tied. Pericardial buttresses 
were then used, but | of these patients was reopened 
twice for bleeding from the left ventricular wound. 
There was | immediate operative death, and 5 patients 
died between 3 hours and 5 days postoperatively. One 
of these patients was admitted with cardiac arrest and 
never regained consciousness. A 50-year-old woman 
had poor cardiac output and at post-mortem was 
found to have fatty infiltration of the myocardium. 
A 23-year-old man developed pulmonary oedema 
24 hours after operation which was refractory to 
treatment. At post-mortem examination atheromatous 
plaques were present in the right coronary and left 
anterior descending coronary arteries. Although the 


Table HH: SYSTOLIC BLOOD PRESSURE ON 
ADMISSION 








Blood-pressure (mm Hg) No. Died 
0 7 3 
0--60 3 Q 
61-80 7 
81-100 ; 0) 
ol 5 2 





Table IV: INTERVAL BETWEEN ADMISSION AND 
OPERATION 


Time No Died 
0-30 min H1 4 
3)--60 min 3 $ 
61-120 min a Ü 
121-240 min 7 I 
241 min-12 hr 4 ü 
H hr- 3 | 
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patients undergoing immediate operation had a higher 
mortality rate than the others (Table IV) these were 
thé more severely injured patients. 


Post-traumatic ventricular aneurysm 

This is a rare complication after penetrating cardiac 
injury, but occurs not infrequently after myocardial 
infarction and occasionally after myocardial con- 
tusion. Two cases were encountered in this small series; 
she first was a 23-year-old man who underwent cardi- 
orraphy in 1967 for a gunshot injury of the left 
ventricle. He presented again in 1971 with dyspnoea 
on effort and chest pain and was found to have a 
bulge in the cardiac silhouette which moved para- 
doxically. Angiography and repair were advised but 
the patient left hospital against our advice. Although 
unproved this was probably a true aneurysm of the 
left ventricle. The second case was a 48-year-old man 
who presented with stable vital signs and a stab injury 
in the Sth left interspace in the anterior axillary line. 
At the time of admission, which was 15 minutes after 
injury, a pansystolic murmur was also heard over the 
precordium and was loudest in the 4th interspace. As 
he had had a previous diagnosis of mitral incompetence 
the murmur was attributed to rheumatic heart disease. 
Chest X-ray (Fig. 1) showed a ground glass density in 
the left chest, with a circular density in the medial 
part of the left chest which was incorrectly diagnosed 
as a lung contusion and left haemothorax. The blood 
pressure dropped to 80 mm Hg systolic 6 hours later 
and in spite of adequate transfusion did not return to 
normal. The jugular venous pressure was raised 
occasionally, until 4 days later it was found to be 
raised 2cm, although it dropped to normal with 
inspiration. When explored with a presumptive 
diagnosis of clotted haemothorax he was found to 
have a pseudo-aneurysm of the left ventricle and a 
chronic adhesive pericarditis of unknown aetiology. 
Repair was achieved with difficulty on account of the 
friable nature of the myocardium, and he underwent 
two further explorations within the next 36 hours for 
continued bleeding. He died 7 days after admission 
from extensive pneumonia. The systolic murmur was 
no longer heard after the first operation. Post-mortem 
examination confirmed the operative findings to- 
gether with mild thickening and shortening of the 
mitral valve cusps. 


Pathological physiology of tamponade 

Cohnheim (1889) thought that the establishment of 
slight tension within the pericardium imposed an 
obstacle to the entrance of blood from the vena cavae 
into the heart, resulting in a lowered systemic pressure. 
Repeating these experiments, Starling (1897) showed 
that with successive injections of oil into the peri- 
cardium there was an initial rise in pressure in the 
great veins while the systemic arterial pressure showed 
little change until at a certain point there was a sudden 
fall in the systemic pressure associated with continued 
rise in the venous pressure. He postulated that the 


Systemic pressure was initially maintained by an 


increase in vasomotor activity due to cerebral anaemia 
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Fig. 1. Pscudo-aneurysm of the left ventricle 


consequent upon the lowered output 
'hindrance of diastolic expansion of the ventricles 
More recently, Isaacs et al. (1954) confirmed 
Starling's hypothesis and elaborated on the physio 
logical disturbance that occurs in acute cardiac 
tamponade, They found that the rise in intraper: 
cardial pressure with increasing amounts of fluid o1 
air injected into the pericardial sac was small initially 
until a critical volume had accumulated. Further 
injections into the pericardial sac then caused a sharp 
rise in intrapericardial pressure. With 
volumes in the pericardium, the mean atrial pressure 
rose, while the effective filling pressure (mean atrial 
pressure less the pericardial pressure) tended to fall 
The stroke work of the ventricles followed the fal! in 
effective filling pressure of the ventricle rather than 
the increasing atrial pressure. As the intrapericardial 
pressure entered the steep part of its curve 
increment of fluid into the pericardial sac caused a 
greater reduction in effective filling pressure. [he 
stroke volume of the ventricles showed a gradual and 
progressive fall with increasing tamponade, but the 
mean arterial pressure remained stable for à while and 
then fell quickly. Measurement of pressures in both 
the right and left atria and in the vena cavae and the 
pulmonary veins showed no veno-atrial 
gradients either with or without tamponade. Increas 
ing the blood volume by infusion increases the mea) 
atrial pressure, and hence in mild and moderate 
tamponade there would be an increase in the effective 
filling pressure, accounting for the rise in 
arterial pressure. However, in severe tamponade 
venous infusion had little effect on cardiac output 
the rise in effective filling pressure was minimal 


caused by 


increasing 
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pressure 
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explains the varying clinical responses of patients with 
cardiac tamponade to transfusion. Positive pressure 
ventilation increases both the intrapleural and intra- 
pericardial pressures, and will therefore have a 
deleterious effect by reducing the ventricular filling. 

These findings were confirmed by Martin and 
Schenk (1960), who showed that in the phase in which 
the arterial pressure showed only slight depression 
there was, however, a significant fall in cardiac out- 
put. The systemic arterial pressure is initially main- 
tained by a rise in peripheral resistance, which is most 
marked when the arterial pressure also begins to fall. 
The fall in blood pressure is often dramatic and 
heralds impending circulatory collapse. 

In the healthy individual there is an alternation of 
thoracic volume with normal respiration. In deep 
inspiration the increased negative — intrapleural 
pressure is transmitted to both pulmonary veins and 
left atrium, but does not affect them equally. The 
relatively thin-walled pulmonary veins show a slightly 
greater fall in pressure, so that there is a small decrease 
in the normal pressure gradient between the two 
structures. This results in reduced ventricular filling 
and hence a fall in the systolic arterial pressure, which, 
however, seldom exceeds 10 mm Hg. In the presence 
of tamponade the increased pericardial pressure 
inhibits the transmission of the negative intrapleural 
pressure to the left atrium, so that during inspiration 
there is a relatively large fall in pulmonary venous 
pressure in comparison with that in the left atrium. 
Golinko et al. (1963) demonstrated in the dog with a 
closed chest that there may even be a reversal of the 
pulmonary venous-left atrial pressure gradient 
during inspiration in the presence of tamponade. 
Ventricular filling is greatly reduced, causing a fall in 
stroke volume and systolic pressure. In severe 
tamponade, however, pulsus paradoxus was not seen, 
possibly because the pulmonary veins, being already 
grossly distended, were incapable of further expansion 
(Golinko et al., 1963). 

The effect of sympathomimetic drugs in mild and 
moderate tamponade is to increase both stroke 
volume and arterial pressure by increasing myocardial 
contractility; in severe tamponade the results were 
poor (Binion et al., 1956). 


Discussion 

The management of penetrating wounds of the heart 
is primarily a clinically oriented problem. Diagnosis 
depends on a high index of suspicion. With precordial 
wounds the possibility should rank high, but entry 
wounds as far out as the axillary line have been 
associated with cardiac penetration. Two distinct 
clinical syndromes may result. Accumulation of 
blood within the pericardium results in tamponade 
with lowered cardiac output. The arterial pressure 
may in the early stages be normal, but provided that 
the loss from the vascular compartment is not 
excessive there will be an associated rise in jugular 
venous pressure and tachycardia. Cerebral hypoxia 
may produce restlessness that is easily mistaken for 
alcoholic intoxication, On the other hand, where there 
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Is any appreciable blood loss, either into the pleural 
cavity by free drainage from the pericardial sac or from 
other injuries, the depleted blood volume makes the 
signs of tamponade occult. These latter cases are 
associated with more severe degrees of hypotension. 
The response to transfusion, by increasing the effective 
filling pressure, is to increase the stroke volume and 
cardiac output, but the effect is usually only transient, ' 
and definitive treatment must be undertaken at this 
stage. The complete Beck's triad of low systemic blood 
pressure, raised venous pressure and distant heart 
sounds is seldom present at the time of admission, 
but the incidence rises with transfusion. We have 
noted considerable observer variation in the classifica- 
tion of the intensity of heart sounds in the environ- 
ment of a busy accident service, and place little 
reliance on it as a sign of cardiac tamponade. On the 
other hand, a persistent or increasing tachycardia after 
rapid transfusion, associated with a rising venous 
pressure and a rise in arterial pressure of a lesser order 
than would be expected from the clinical signs, makes 
it possible to arrive at a definite diagnosis shortly 
after admission. Persistent hypotension should raise 
the possibility of haemorrhage into the pleural sac, 
as Occurred in 2 patients in this series. Two unusual 
cases in whom there was pre-existing adhesive peri- 
carditis caused difficulty in the diagnosis. 

The management of cardiac tamponade still gives 
rise to controversy although an increasing number of 
clinicians are once more resorting to early repair. 
Dissatisfied with mortality rates of 30-40 per cent in 
the 1940's, Blalock and Ravitch in 1943 reported the 
successful treatment of 3 out of 4 patients by peri- 
cardiocentesis. Similar good results by aspiration were 
reported by Ravitch and Blalock (1949), Cooley et al. 
(1955) and Isaacs (1959). Aspiration of as little as 
12 ml of blood from the pericardial sac produced a 
dramatic improvement in the clinical state. Reviewing 
a series of 197 cases. Beall et al. (1966) performed 
pericardiocentesis almost as soon as the diagnosis was 
made. Of 126 patients treated primarily by pericardio- 
centesis, there was an overall mortality of 14 per cent, 
but this included 15 patients who required subsequent 
thoracotomy. Although there may be considerable 
improvement after aspiration, the manceuvre may 
provoke further bleeding and lead to a recurrence of 
tamponade. The common occurrence of clotted blood 
in the pericardial sac may account for the high 
incidence of negative pericardiocentesis in some series 
(Ransdell and Glass, 1960; Naclerio, 1964). Although 
pericardiocentesis was attempted in only 4 patients in 
this series, the frequent occurrence of anterior and 
inferior located clots makes it likely that the pro- 
cedure would have been a failure as a therapeutic 
measure. 

There is a swing again towards early thoracotomy 
and cardiorraphy, and survival rates as high as 85 per 
cent have been reported. Only a minority of patients 
with penetrating heart wounds reach hospital alive 
(Parmley et al., 1958; Roy and Pollock, 1964), and it 
is possible that they represent the less severely injured, 
cases. The size of the cardiac wounds in this series 
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varied between 1:25 and 3-75 cm, and digital pressure 
was sufficient to control haemorrhage until the 
sutures were placed. 

Cardiac arrest occurring either preoperatively or 
during operation has an adverse effect on the outcome. 
In this series 2 patients had preoperative and 3 had 
intra-operative cardiac arrests; all 5 were successfully 


' resuscitated and returned to the intensive care unit. 


However, 4 of them died within 48 hours. Perforating 
tardiac wounds had a mortality of 43 per cent in 
comparison with 13 per cent for penetrating injuries. 
The 3 patients with perforating wounds who died did 
so after apparently successful repair; fatty infiltration 
of the heart, coronary atheroma and an unrecognized 
stab wound of the right kidney were the causes of 
death in these patients. Two of the 4 patients with 
coexistent intraperitoneal wounds survived. 

Advances in anaesthesia have made it possible to 
explore all cases of cardiac injury, including those in 
shock, with safety. The main advantage of operative 
treatment over pericardiocentesis is that it eliminates 
the possibility of recurrent bleeding and delayed 
tamponade. Late exploration was associated with a 
friable myocardium which made repair difficult. 

Post-traumatic aneurysms are rather uncommon 
findings. True ventricular aneurysms have been found 
more consistently with gunshot injury and are 
probably due to the more extensive area of myocardial 
contusion around the actual penetrating wound. 
Pseudo-aneurysms are, however, distinct rarities, 
occurring mainly after stab wounds. About half the 
reported cases have been asymptomatic, and chest 
pain, dyspnoea, evidence of cardiac failure together 
with abnormalities in the cardiac silhouette have been 
reported in the others. The subject has been recently 
reviewed and successful repair achieved in all the cases 
when undertaken with cardiopulmonary by-pass 
(Morales et al., 1973; Symbas et al., 1973). 

Although good results have been reported following 
conservative treatment of penetrating heart injuries 
by pericardiocentesis, because of the sudden rapid 
deterioration that may occur in some of these cases 
and the fatal outcome as result of failure to get them 
into the operating theatre in time, the consensus of 
opinion today appears to be early thoracotomy in all 
suspected cases (Robicek, 1973; Symbas et al., 1973). 
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The value of gastrostomy in the surgery 


of aortic aneurysms 


TOM MORRIS, JOHN BOUHOUTSOS AND PETER MARTIN* 


SUMMARY 

Á retrospective study was made of the progress of 205 
patients after operation for abdominal aortic aneurysm 
with special reference to the method of gastric decom- 
pression used. Forty-six patients had a gastrostomy, 
and their mean length of stay in hospital was 8 days less, 
a highly significant difference. 


A PROLONGED paralytic ileus 1s common after opera- 
tions on aortic aneurysms, and gastric decompression 
by either a nasogastric tube or gastrostomy is required. 
Both methods have advantages and disadvantages. 
A nasogastric tube is quickly and easily passed with- 
out extending the duration of the operation, and the 
gastro-intestinal tract is not opened, avoiding in 
theory at least an increased risk of wound or graft 
infection. The disadvantages of a nasogastric tube 
include discomfort to the patient, oesophageal 
stricture, laryngeal ulceration (Farris and Smith, 
1956) and impairment of coughing resulting in chest 
infections (Grant et al., 1962). In addition, a naso- 
gastric tube does not always function very efficiently 
unless accurately positioned, a manceuvre which may 
often need repetition. It does not drain freely into a 
bag so that repeated aspirations may be necessary, in 
which case swallowed air remains in the stomach 
and perhaps passes into the bowel between such 
aspirations. 

A gastrostomy 1s an additional operation, though a 
small one. A further objection is that infection of the 
gastrostomy wound may occur, though we have not 
found this important, and it has not increased the 
incidence of infection in the main abdominal wound, 
as Hamer et al. (1969) found. The advantages of a 
gastrostomy are that it is more comfortable for the 
patient (Miller et al., 1972), it causes no laryngeal or 
oesophageal complications and the tube can be 
allowed to drain freely into a bag, thus keeping the 
stomach empty' of fluid and swallowed air, and if a 
Foley catheter is used there is no doubt that the tip 
of the tube is in the stomach. 

For some time a gastrostomy has been used at the 
Hammersmith and. Chelmsford Hospitals for gastric 
decompression after operations for aortic aneurysms. 
This study was therefore undertaken to determine 
whether the incidence of postoperative complications 
was altered compared with patients whose stomach 
was drained with a nasogastric tube. 


Patients and methods 


The case notes of 253 patients whose aortic aneurysms 
had been grafted between 1957 and 1972 were studied. 
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Of these, 96 were operated on for ruptured aneurysms 
and 157 for uncomplicated aneurysms. Forty of the 
former cases and 8 of the latter died within 6 days and 
were excluded, leaving 205 cases to be studied. Forty- 
six patients had gastric decompression by gastrostomy 
and the rest by a nasogastric tube. All the patients 
with a gastrostomy were operated on after 1968 and 
the rest before 1968. All had been under the care of 
one of us (P. M.) and the operative procedure was 
fairly uniform. In some of the more recent patients 
with a gastrostomy vagotomy and pyloroplasty had 
been performed at the same operation because of the 
presence of a peptic ulcer (Bouhoutsos et al., 1973). 

The gastrostomy tube was a large bore Foley 
catheter, except in one instance when a Burns- 
Menzies tube was used. Each was ‘ink-welled’ into 
the stomach with three purse string sutures and the 
stomach was sutured to the abdominal wall around 
to prevent leakage. The main wounds were all closed 
with two layers of catgut and deep tension sutures. 

By studying the medical and nursing notes the 
incidence of complications was found. The incidence 
of chest infection proved clinically and radiologically 
was noted, together with the death rate from this 
complication. Paralytic ileus lasting for more than 
4 days was recorded as a complication, and evidence 
of graft infection was sought. Wound infection, 
dehiscence and later incisional hernia were noted and, 
in view of the findings of Hamer et al. (1969), the 
incidence of venous thrombo-embolism and dysphagia. 
The incidence of these complications in gastrostomy 
and nasogastric patients was compared, as was the 
mean time spent by each group between operation and 
discharge from hospital. 


Table I: INCIDENCE OF CHEST COMPLICATIONS 
Gastrostomy Nasogastric y^ 


Total no. of patients 46 159 

Chest infection 22 100 1:363 
Severe bronchopneumonia 3 28 1:434 
Died 1 16 1-71 
Results 


There were 46 gastrostomy and 159 nasogastric 
patients and the incidence of complications was as 
follows. 


Chest complications (Table I) 
One hundred (63 per cent) of the 159 patients with a 
nasogastric tube had clinically and radiologically 


* Hammersmith and Chelmsford Hospitals. 


, proved chest infections, 28 (28 per cent) of which 
progressed to severe bronchopneumonia and 16 died. 
Of' the 46 gastrostomy patients, 22 (48 per cent) had 
chest infections of which 3 (14 per cent) developed 
bronchopneumonia and | died. 


* 


Paralytic ileus 

There were 4 patients with ileus lasting for more than 
4 days in the nasogastric group, and none in the 
gastrostomy group. 
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Wound complications (Table 11) 
In 17 (11 per cent) of the nasogastric patients the 
wound burst, but this did not occur in any of the 
gastrostomy patients. At follow-up 1-4 months’ later 
l6 (10 per cent) of the nasogastric patients had a 
ventral hernia (including 5 who had had previously 
burst abdomens). None of the gastrostomy patients 
had ventral hernia. Altogether 28 (18 per cent) of the 
nasogastric patients had a burst wound, a ventral 
hernia or both compared with none of the gastro- 
stomy group. 

Wound infection occurred in 2:5 per cent of patients 
in each group (4 nasogastric and I gastrostomy 
patient). 


Total complications and stay in hospital (Table IT) 
Some patients had more than one complication, for 
example 5 who had a burst abdomen had a ventral 
hernia, and some with chest infection had a burst 
abdomen. When all the complications in each group 
were added together, excluding death, it was found 
that the nasogastric group had 141 complications, and 
the gastrostomy group had 23. If deaths are included 
in the figures the difference is even more significant. 
The mean time between operation and discharge 
from hospital for the nasogastric group was 27:5 + 


Table H: INCIDENCE OF WOUND COMPLICATIONS 


Gastrostomy Nasogastric Significance 








Total no. of 46 159 
patients 
Burst abdomen 0 17 4/5 4:927 0-01 
« P~ OOS 
incisional hernia 0 16 4^ 448 0-01 
c P0405 
Burst abdomen Ü 28 y^ 8: 0001 
or incisional cO P001 
hernia 
Infection | 4 es TQ ps ro 


Table I: INCIDENCE OF TOTAL NUMBER OF 
COMPLICATIONS AND LENGTH OF STAY IN 
HOSPITAL 


Gastro- 

stomy Nasogastric Significance 
Total no. of patients 46 159 
Total no. of com- 24 137 yis= 8 840-001 


plications includ- ~ Pe Ol 
ing deaths 


Total no. of com- 23 141 43-628 P= 


plications exclud- 0-01 
ing deaths 
Mean postoperative 19:4 : p3 275 01-04 r= 48 P< 0-001 


hospital stay (d) 


€——————————————ÓáÓ e (E RR 
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1-04 (s.e.) days, and for those with gastrostomy 194 + 
1-3 days. ` 


Venous thrombosis and pulmonary embolism 

As well as the complications already mentioned, we 
studied the incidence of venous complications but did 
not include them in the analysis of total complications. 
Of the nasogastric group, 18 (11-3 per cent) developed 
a deep vein thrombosis and 6 of these had pulmonary 
emboli of which 2 were fatal. Six (13-6 per cent) of the 
gastrostomy group developed deep vein thrombosis 
and 3 of these had pulmonary emboli. none of which 
was fatal. 

Hamer et al. (1969) reported dvsphagia in 22 per 
cent of gastrostomy patients compared with 2 per cent 
of nasogastric patients, but they could ofer no 
explanation of this. One of our gastrostomy patients 
developed dvsphagia which was relieved after removal 
of the tube. It is interesting that in Hamer s series ali 
the gastrostomy patients had a Burns-Menzies tube. 
and our patient with dysphagia also had this type of 
tube. The remainder of our patients had a Foley 
catheter gastrostomy. 


Peritonitis 

This complication did not occur in either group. 
Graft infection 

None of the gastrostomy patients had an infected 
graft compared with 6 of the nasogastric group. 


Discussion 

Compared with the gastrostomy group the nàáso- 
gastric group had a higher incidence of every type of 
complication, except wound infection which was the 
same in each group. Barnes and Williams (1967) 
concluded that there was no increased incidence oF 
infection in. vertical wounds if a gastrostomy was 
placed well away from the main wound, and the 
identical incidence of wound infection in. our two 
groups supports this view. Barnes and Williams found 
a higher incidence of chest infection in patients with a 
gastrostomy than in those with a nasogastric tube bui 
they did gastrostomies selectively in. patients with 
chronic respiratory disease. In fact, their figures when 
analysed showed no statistical difference between the 
two groups (y? = 3-2). 

We found a much lower incidence of wound 
dehiscence and incisional hernia in the patients with a 
gastrostomy, which is related to the more effective 
gastric decompression achieved by a gastrostomy» 
draining continuously into a bag. in addition. 
excessive air swallowing is less likely than when z 
nasogastric tube is used because of the discomfort 
associated with the latter. 

A possible risk of a gastrostomy in the presence of 
an aortic graft is graft infection. This has noi 
happened in any of our 46 patients with a gastro- 
stomy. The aneurysmal sac was always closed over 
the graft and the omental apron drawn down before 
the gastrostomy was made. The site of the gastrostomy 
was carefully isolated with packs and care was taken 
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not to soil the peritoneum. Six of our 205 patients 
developed graft infection and all of these were in the 
nasogastric group. 

Finally, we found the mean length of stay in hospital 
of gastrostomy patients was 8 days less than in the 
nasogastric patients, a difference due to the more 
uneventful recovery of the patients with gastrostomies. 

It is only during the past 6 years that we have 
replaced nasogastric by gastrostomy drainage, and it 


might be that increasing experience of the surgery of 


aortic aneurysms had some bearing on the lesser 
incidence of complications with the use of the latter 
method. 
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The fate of elderly amputees 
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P. L. HARRIS, FRANCES READ, ANNE EARDLEY, D. CHARLESWORTH, 
JOHN WAKEFIELD AND R. A. SELLWOOD* 


SÜMMARY 
The results of amputation of the lower limb in 75 
elderly atherosclerotic patients are presented. Less 
than 50 per cent of the patients survived for more than 
6 months after operation. The average time spent in 
hospital after the operation was 57:6 days. When the 
present study was started only 26 (35 per cent) of the 
patients were still living. Seventeen of the survivors 
were using artificial limbs to some extent. 

A plea is made for special rehabilitation units which 
could provide the progressive care that these patients 
need. 


THE number of major amputations of the lower limb 
carried out for occlusive arterial disease increases 
each year. Of 4559 new patients who attended limb- 
fitting centres in England in 1970, 3176 were suffering 
from arteriosclerosis and most were over 60 years old. 
These elderly patients make heavy demands on the 
hospital service and the social and welfare services. 
The Tunbridge Report (1972) indicated that in 
general these demands are not being met adequately 
and criticized the medical profession for their lack of 
interest and appreciation of the importance of re- 
habilitation. The present study was carried out to 
determine the special problems associated with 
amputation in a group of elderly atherosclerotic 
patients. 


Patients and methods 

Seventy-five patients with peripheral vascular disease 
had major amputations of the lower limbs at the 
University Hospital of South Manchester between 
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No. of patients (72) 
tO 
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20 40 60 80 100 
Age (yr) 
Fig. 1. Age distribution of 75 patients undergoing 
amputation, 
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January, 1967, and December, 1972, The hospital 
records were reviewed for details of their chnical 
history and treatment. By September, 1973, only 25 
(33 per cent) of the patients were still living. Details 
of the present status of the survivors were obtained 
from their general practitioners, social workers and 
physiotherapists. One patient died during the course 
of the study, but sufficient information had been 
obtained for inclusion in the analysis of the survivors. 


Table I: INCIDENCE OF CONCOMITANT DISEASE 














Males Females Total 
ine [n 4 (uc TM 
Concomitant disease No. "",; No. “, No " 
Diabetes 7 ded 6 I8 L3 Lea 
Previous myocardial IR 42:9 9 2774 127 G6 
infarction 
Previous cerebrovascular 4 9:5 6 Ea iD 13 
accident 
Table I: TYPE OF AMPUTATION 
Type of amputation No. i 
Mid-thigh 56 DR 
Through-knee or Gritti-Stokes is TE: 
Below-knee tá I2: 
Total number of amputations RI OU 


on 75 patients 





Patients 
The mean age of the 75 patients at the time of ampu- 
tation was 69 years (Fig. 1). There were 42 males (56 
per cent) and 33 females (44 per cent). The mean age 
of the females (73-4 years) was nearly a decade 
greater than that of the males (65-4 years). There was 
a high incidence of previous myocardial infarction 
(Table 1), which was more common in men (43 per 
cent) than women (27 per cent). The incidence of 
diabetes was similar in both sexes (17-18 per 
cent). 

Forty-nine patients had had a lumbar sympathec- 
tomy before amputation (65:3 per cent), and 22 
undergone major arterial reconstruction (2973 per 


Fi 


cent). The most common amputation was at mid- 


x 
- 
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seven patients (9 per cent) had had major amputations rate remained high in patients who were discharged E 


of both legs. (Fig. 3), and 6 months after operation less than half , 
were still living. The commonest causes of death 
Mortality (Table IV) were bronchopneumonia (34 per cent) and 


One-third of the amputees died before discharge 
from hospital; in patients over 80 the mortality was 
60 per cent (Fig. 2). There was no death in hospital 
after below-knee amputation; the incidence after 
through-knee amputation was 50 per cent and after 
mid-thigh amputation 37 per cent. 

Only 1 of the 13 diabetics died. Previous myo- 
cardial infarction did not affect the mortality signifi- 
cantly—37:5 per cent died (Table III)—but the risks 
of operation were greatly increased in patients who 
had had a previous cerebrovascular accident: 7 out 
of 10 of these patients died in hospital. The mortality 
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Fig. 2. Effect of age on operative mortality. 
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Fig. 3. Actual and expected survival curves for 75 patients 
undergoing amputation. The actual survival curve from 2 years 
onwards (shown as a dotted line) 1s subject to imprecision 
because only 8 patients survived this period of time. The 
expected survival curve was calculated using the Bell-Case 
(1971) Interpolated Life Tables (Cohort), England and Wales, 
1841-1970. As the mortality in the North-west of England 

is known to be higher for most ages than that of England and 
Wales as a whole, the tables have been corrected so that they 
apply specifically to the North-west. 
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myocardial infarction (26 per cent). 

Patients who had had a below-knee amputation 
had the lowest mortality and the shortest stay in. 
hospital, mainly because their disease was less 
advanced than in patients who had had more proximal 
operations. Mobility is greatly improved if the kne® 
Joint can be preserved, and this should be the opera- 
tion of choice whenever possible (Romano and 
Burgess, 1971; Robinson, 1972). 


Time in hospital 

Patients who survived the postoperative period spent 
an average of 57-6 days in hospital (range 14—420 
days). After a single mid-thigh amputation the mean 
time in hospital was 51 days, and after a below-knee 
amputation it was 47-7 days. Patients with through- 
knee amputations fared worst: their average stay 
was 104 days. 


State of rehabilitation of the survivors 

By September, 1973, there were 25 surviving patients 
available for further study. Their mean age at the 
time of amputation was 65:1 years (range 43-86 
years) and the average time since amputation was 
21-2 months (range 10-68 months). There were 14 
men and 11 women. Sixteen had had amputations 
at the mid-thigh level, 3 through-knee and 3 below- 
knee. Three patients had had bilateral amputations: 
in 2 cases one side was at mid-thigh level and the 
other through-knee, and the third had had a mid- 
thigh amputation of each limb. 

These 25 patients were followed up as a pilot study 
for a projected long-term project. The full survey will 
involve interviews with a large number of amputees, 
but ın the preliminary study the numbers were small 
and the information obtained from indirect sources; 
the findings must therefore be treated with caution. 


Table III: EFFECT OF CONCOMITANT DISEASE ON 
OPERATIVE MORTALITY 
Mortality 
Concomitant disease (no. of patients) 


Diabetes (n = 13) I 
Previous myocardial infarction (n = 27) 10 
Previous cerebrovascular accident (n — 10) 7 


Table IV: CAUSE OF DEATH (TO SEPTEMBER 1973) 








Mortality 

Cause of death No pA 
Bronchopneumonia 17 34 
Myocardial infarction 13 26 
Cardiovascular accident 7 14 
Heart failure 6 12 
Pulmonary embolus 2 4 
Gas gangrene 2 4 
Mesenteric infarction 1 2 
Septicaemia 1 2 
Haemorrhage from infected graft I 2 
Total 50 100 





Mobility 

Twenty patients were said by their general prac- 
titioners and physiotherapists to be able to get about 
to some extent with the aid of appliances, but 4 of 
these were confined to the house, and 2 others could 
move only with great difficulty. Only | patient 
appeared to be completely bedridden: she was 87 
years old, blind and deaf. 

Seventeen of the 25 survivors were known to be 
Asing artificial limbs to some extent. Four needed 
only sticks to help them to walk, but the others were 
still using crutches, a walking frame or a wheelchair 
as well. This seemed to indicate that a substantial 
proportion were only wearing, not walking on, their 
prostheses. However, subsequent interviews have 
suggested that the different walking aids are often 
used as alternatives in certain circumstances. For 
example, one woman was using crutches while her 
artificial limb was being adjusted at the limb-fitting 
centre; one man habitually walked ! or 2 miles 
during the day on his limb, and then took it off when 
he was relaxing in the evening and used crutches 
instead; another woman was taken to the shops in a 
wheelchair because it was too far for her to walk, 
although she managed well with her limb for short 
distances. 

Of the 6 patients who did not use an artificial limb, 
4 were limited to a wheelchair, 1 was bedridden and | 
below-knee amputee got about using a tripod stick. 


* 


Local authority services 

Twenty-one patients had returned to their own 
homes after discharge, 2 were in old people's homes, 
| in an old person's flat and | in a psychiatric hospital. 
As far as the general practitioners knew, only | 
patient had contact with a social worker after leaving 
hospital; she occasionally went on trips organized by 
her local social services department. Three patients 
had a home help, | had a district nurse, | had both 
and | used the laundry service. It is possible that 
other patients are receiving services of which the 
family doctors are unaware. 


Discussion 
The mortality rate after all types of emergency 
surgery is high in patients over 70 (Carp, 1951; 
Cutler, 1956; Limbosch, 1956; Bolt, 1960; Ryan, 
1960; Wilder and Fishbein, 1961; Griffiths, 1972). 
These patients have a reduced physiological reserve 
and many have coexisting cardiovascular disease, 
pulmonary disease and malnutrition. The results of 
this study indicate that the mortality after amputation 
is still appallingly high. A marked lack of volition 
was observed in many of these patients and this, 
together with their physical frailty and postoperative 
pain, contributed to immobility and inability to co- 
operate with nurses and physiotherapists; con- 
sequently hypostatic pneumonia was common and 
was the principal cause of death. 

Particular problems arise from the fact that ampu- 
station is a traumatic operation, especially for patients 
whose health is poor. The elderly amputee is bound 
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to require more individual attention and encourage- 
ment than many other patients, but a busy general 
surgical unit is not the most appropriate place for 
this type of rehabilitation. For ward staff the physica! 
and psychological burden of looking after these 
patients can become overwhelming, particularly as 
they often require a prolonged stay in hospital, There 
are two reasons for prolonged hospitalization: first, 
wound healing is frequently delayed and, secondly. 
there is often difficulty in finding suitable accommo- 
dation after discharge. Many of these patienis arc 
frail and either live alone or with an equailv frau 
spouse, and sheltered housing in the community is at à 
premium. Hospitals are often faced with the problem 
of housing patients who are physically ready for 
discharge but who have nowhere to go. One of the 
patients in the present study who had a perfectly 
healed below-knee amputation and who was other- 
wise in good health occupied an acute surgical bed 
for 4 months because no other accommodation 
could be found. A lengthy period in hospital may be 
desirable, in that amputees often need time to adjust 
to such a disability before they feel ready to return 
to normal life, but that it should take place in an 
acute surgical ward is harmful: to the patient, because 
his needs are not being met, to potential patients, 
whose condition is worsening while they wait for a 
bed, and to the staff, who feel frustrated that their 
work is not progressing. 

An ideal solution would be for the patient to mose 
from the general surgical ward to a residential 
rehabilitation unit as soon as the stump is Sealed. 
Emphasis could then be placed on helping the 
amputee to come to terms with his disability, on 
assessing how best he can achieve mobility and on 
generally preparing him for coping at home, so that 
he can be reintegrated into society (Chilvers and 
Browse, 1971). The present study showed that most 


limb, albeit in differing degrees and in varying com- 
binations with other aids. This suggests that there 
are several possible methods of mobility, and that in 
many cases it is difficult to predict how mobile the 
patient will eventually become. A specialist rehabili- 
tation unit would allow the necessary time and re- 
sources to provide a comprehensive service lor each 
individual. 

There would still be an urgent need, however, for 
more long-term provision to accommodate amputees 
who, for one reason or another, cannot return to their 
own homes. Many of them will be elderly people, and 
there would be a danger that the blockage of beds anc 
concomitant frustration would be operating again 
at a later stage. If the rehabilitation umt were full. 
patients could not be moved out of the surgical ward, 
and the problem would still be unsolved. 

We would hope that a residential rehabilitatioo 
unit would provide an opportunity for better hanson 
between the various departments involved in the care 
of the amputee: doctors, nurses, physiotherapists. 
social workers and appliance staff. Better teamwork 
is essential to deal with the diffuse vet interrelated 
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problems which these elderly amputees face (Vitali, 
1970; Weaver and Marshall, 1973). In our hospital 
liaison seemed poor: there was evidence that much 
information was available within the hospital which 
was not always passed on to others involved with the 
patient. More active co-operation between the 
departments concerned with amputees would be of 
benefit to all concerned, not least the patients. 
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Digestive Surgery 
Edited G. Grassi and G. D'Onofrio. 241 « 172 mm. Pp. 1096 + 
xxi. Ilustrated. 1973. Padova: Piccin Medical Books. L.35 000. 


Tuis book reports the proceedings of the Ist World Congress 
of the ‘Collegium Internationale Chirurgiae Digestivae’ held in 
San Remo in 1971. It contains a wealth of information, much 
of which has subsequently been published more fully in 
specialist gastro-enterological journals. The papers. some in 
French, cover the range of gastro-enterology including sections 
on transplantation and the teaching of digestive surgery. 

As a reference book this will be highly regarded as an indica- 
tion of current therapy in different parts of the world. The 
inevitable delay between the meeting and publication need not 
detract too seriously from its reference value. It is principally a 
book for the medical library rather than the surgeon's personal 
library. 

C. G. CLARK 


Management of Emergencies in Thoracic Surgery 

John Borrie, MBE. ED, ChM. FRCS. FRACS, Dunedin, New 
Zealand. Second edition. 241 x 165 mm. Pp. 478 xii. Hlus- 
trated. 1972. New York: Appleton-Century-Crofts, $17. 


FouRTEEN years have passed since this excellent book first 
appeared. during which the scope of surgery in chest and 
cardiovascular trauma has been greatly extended, so that it is 
now expected to be part of the service of any major hospital. 
The guidance and wisdom with which Mr Borrie has continued 
to illuminate this often-frightening subject will be the saving of 
many lives. Not only the injured but those with serious urgent 
complications of major chest operations are often in immediate 
and dire need of skilled rescue and further special care; these 
patients are also well provided for in this attractive, readable 
and admirable book. It should continue to be a favourite with 
the surgical teams of the English-speaking world. 


H. H. G. EASTCOTT 


Extrasystoles and Allied Arrhythmias 

David Scherf. New York, and Adolf Schott, London. Second 
edition. 248 « 191 mm. Pp. 1041 © xiv, with 400 illustrations. 
1973. London: William Heinemann Medical Books Ltd. £16. 
EXTRASYSTOLES are far and away the commonest cause of 
cardiac irregularity in normal people. and their incidence ts 
even greater in the presence of organic heart disease. These 
facts alone would justify a monograph on the subject, but 
there are other aspects to this apparently mundane clinical 
finding which turn the justification into a necessity. For 
example. a fascinating feature is the "fixed coupling interval 
of extrasystoles. This means that extrasystoles occur at almost 
the same time interval from the preceding beat; from which one 
is forced to conclude that the previous normal beat in some way 
determines the production of the extrasystole. 

Fortunately. we now have available the second edition of the 
standard work on this subject. ‘Scherf and Schott’ was first pub- 
lished in 1953, and as the authors point out in the preface to 
this edition the many advances during the past 20 years have 
resulted in the production of almost a new book. With its 1041 
pages and 400 illustrations it covers every conceivable aspect of 
the subject, ranging from the electrophysiological basis of 
impulse formation to a table summarizing the views of eleven 
insurance companies as to whether extrasystoles should be a 
reason for loading the premium for life insurance. 

The longest section of the book, occupying 246 pages, is con- 
ferned with "Extrasvstoles, Drugs and Electrolytes’ and this 
chapter includes detailed accounts of the effects of many 
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anaesthetic agents. Another chapter is concerned with "Effects 
of Temperature, Hypoxia, Hypercapnia and Hyperventilation, 
so there is plenty of interest here for the anaesthetist and sur- 
geon. Probably many academic departments of anaesthesia will 
find this a verv useful book for their library. 


AL HO’ EMAA 


Acute Ureterie Obstruction. A Clinical and Radiological Stud 
P. M. Bretland, MD, DMRD, FFER, Lt.-Col. RAMC (Retired 3. 
London. 216 © 140 mm. Pp. 219 ^ xv. Hlustrated. 1972. London: 
The Butterworth Group. £5.20. 


Tuis volume is the result of a radiologist's inquiry inte some of 
the unexplained radiological and clinical problems which are 
associated with ‘renal colic’. 

A comprehensive review of the literature is followed by a 


discussion of the nature and basis for renal pain following 


ureteric obstruction. These detailed and careful observations 
are based on an impressive radiological survey of a large per- 
sonal series, and the conclusions reached undoubtedlv provoke 
further thought on this topic. In the hypothesis of renal colic 
there is no reference to lymphatic drainage as a possible 
explanation for the spontaneous remission of renal pain in ihe 
continuing presence of obstruction. 

The bibliography is full. although it is unfortunate that the 
date of publication did not allow reference to some of the more 
recent valuable contributions to our knowledge of ureteric 
function and physiology. 


J. FE. R. WITHYCOMBE 


Complications and Legal Implications of Radiologie Special 
Procedures 

Thomas F. Meaney. Anthony F. Lalli and Ralph dJ 4ifuii. 
Cleveland, Ohio. 254 « 178 mm. Pp. 207 «: x. Hlustrated, 1973. 
London: Henry Kimpton. £8.30. 


ONE of the penalties to be paid for the advances in medicine is 
that diagnosuc procedures, no less than therapeutic ones, incur 
an increasing risk of complications and attendant ligation. 
The hazards are not exclusively those of the actual manipula- 
tive methods, and an operator using an impeccable technique 
may nevertheless find himself the victim of imperfect materials. 
e.g. guide wires or catheters. contrast media or unpredictable 
patient reactions. 

Increasing sophistication of modern intravascular contras 
media has by no means eliminated such reactions, which range 
from minor discomfort to severe hypotensive collapse and even 
death. Moreover. the severe reactions can rarely be anticipated. 
for example. by pretesting; they are not entirely dose-dependent 
and in the absence of a scientific explanation there are noi 
always specific remedies available. 

Ansell’s work in the United Kingdom has shown the 
reactions to be commoner in allergic subjects, but the presen: 
authors reject an ‘allergic’ theory of causation and suggest that 
more often they are psychogenically mediated. Phe severa! 
limitations and contra-indications and factors influencing 
choice of contrast media are well set out. 

The incidence of complications due to manipulative causes. 
torn arteries, subintimal stripping, vascular spasm or a mis 
directed bronchographic injection bears a close inverse relation- 
ship to the skill and experience of the operator. The risks of 
lung aspiration biopsy and renal puncture are thought to he 
small. The book is widely informative with sections on repara- 


complications, all based on practical experience. Great stress 
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is laid on the ensuring of informed patient consent, though the 
consent forms proposed are somewhat elaborate. The contents 
of what the Americans call ‘the emergency cart’ might have 
been more exactly specified but there are few omissions in a 
work which is worthy of study by all who undertake the more 
sophisticated radiological procedures. 

T. LODGE 


A Manual of Lower Extremities Orthotics 

Edited Miles H. Anderson, Los Angeles. 286 = 229 mm. Pp. 536 
E. Ilustrated. 1973. Springfield. Il: Charles C. Thomas. 
$19 50. 


Tuis manual is an excellent illustration of the various skills 
which are necessary to make orthotic appliances. The first 138 
pages deal with surgical footwear, and the reviewer feels that 
many of these practices are elementary and over-illustrated. 
The illustrations dealing with elevations are misleading and do 
not show the amount of pitch that is necessary to enable the 
patient to walk correctlv. Several other surgical adaptations are 
dealt with in great depth, but it is doubtful if this is practical 
because many of the shoes which are available today for 
orthopaedic adaptation do not lend themselves to the altera- 
tions as illustrated. Dealing with materials, there is no mention 
of some of the modern plastics, such as Plastazote in three 
densities, that have been in use and proved satisfactory for 
elevations and arch supports. 

The section on shoe inserts, casting and fabrication is well 
illustrated and described, and the making and tracing of 
measurements for the below-knee orthosis are also very well 
described. The detailed description of aligning and assembling 
orthotic appliances is clearly illustrated, but very few of the 
methods shown are used in England. One of the main omissions 
is that there is no mention of concealed appliances using up-to- 
date plastics. 

Appendix A on new nomenclature is an excellent plan. which 
when complete should be used throughout the world, but it is 
obvious that this will take some considerable time to imple- 
ment. The new approach to patient analysis is also a weli- 
devised procedure, and the important chapter dealing with 
tracing and measurements is excellent. 

This American manual will be of use to certain teaching 
schools dealing with orthotics. Many of the subjects covered, 
such as the Swedish knee cage, are very well described and 
illustrated, and this will be a good reference book for students 
in their preliminary training. This manual should be followed 
by a similar one dealing with more advanced orthoses. 


W. H. FUCK 


Spinal Cord Injuries: Comprehensive Management and Research 
Sir Ludwig Gattmann, Stoke Mandeville. Aylesbury, Bucks. 
234 « 197 mm. Pp. 694 + xiii. 1973, Oxford: Blackwell Scientific 
Publications, £16. 

Tuis volume represents the distillate from the personal experi- 
ence of Sir Ludwig Guttmann extending over some 30 years 
with more than 4000 paraplegics and tetraplegics. The sub- 
title Comprehensice Management and Research is an apt one. 
for in the 694 pages of text, every aspect of spinal cord injury. 
its pathophysiology and management is described, as is much 
original investigation. 

Sir Ludwig's influence together with that of the late Dr 
George Riddoch in pioneering the development of special units 
for paraplegic care is now universally known and is confirmed 
by the impressive list of foreign countries who have followed 
their lead. It is surprising to recall that despite centuries of 
battle surgery, this first major specialized unit in the country 
was inaugurated as recently as 1944. 

The merit of Sir Ludwig's personal methods of ‘conservative’ 
management is persuasivelv, sometimes fiercely, argued and his 
view of the extremely restricted place for surgery. whether it be 
spinal fixation or decompressive laminectomy, is emphasized. 
His results amply justify his claim. Out of 3000 cases, the 
mortality rate deriving from the cord injury was only 11-4 per 
cent, and the number of those who returned to work varied 
from 69 to 84 per cent, as recorded in various publications 
over the vears. 
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The description of the care of the genito-urinary tract 
occupies nearly a fifth of the book, as befits a system which is 
of prime importance in the early stages and whose malf&ne- 
tioning is by far the commonest cause of death later on. The 
author shows statistically that the best method of bladder care 
from the start is intermittent catheterization done by a medical 
officer: an excellent principle which, alas, is so difficult to 
follow other than in a paraplegic unit. 

The author's statement that the best treatment for the para- 
plegic derives from his immediate transfer to a spinal unit 
would be endorsed by everyone. but it is advice unhappily 
difficult to follow owing to shortage of beds, as those who 
initially admit these unfortunate patients are only too familiar 
with. 

This is an essential book of reference for all those who work 
with paraplegics and will long stand as a fitting tribute to the 
inspiration of Sir Ludwig and his co-workers who now con- 
tinue the tradition at Stoke Mandeville. 

VALENTINE LOGUE 


Les Pieges de la Chirurgie Vasculaire. 1. Artéres des Membres 
Jacques Descotes, Lyon. Second edition. 279 « 216 mm. Pp. 216, 
Hlustrated. 1973. Paris: Expansion Scientifique Francaise. 97F. 
Tur English translation of the title of this book is ‘Pitfalls in 
Vascular Surgery’. This is volume | dealing with the arteries 
of the limbs. It is written in French but one hopes that there 
will soon be an English translation of this, the second edition. 
Nevertheless, even as it stands it can be particularly recom- 
mended to vascular surgeons as the numerous illustrations, 
drawings and diagrams are so clear and explicit that simply 
‘looking at the pictures’ conveys the message. 

The book represents the personal experience of a well-known 
vascular surgeon at Lyon, France. It is not an encyclopaedic 
presentation of all aspects of the subject but more simply a 
collection of reasoned thoughts and well-illustrated advice 
on surgical technique in vascular surgery. It is divided into five 
parts dealing with basic arterial surgical techniques, the surgery 
of chronic obliterative disease, the surgery of chronic non- 
obliterative disease, emergency surgery and a final part on 
anaesthesia and anticoagulant therapy. In each case J. Descotes 
discusses the pitfalls of the established classic techniques and 
describes his modification or alternative techniques to avoid 
these pitfalls based entirely on his personal experience of treat- 
ing 3200 patients with peripheral vascular disease. Some of the 
techniques may be controversial but the author explains clearly 
his reasons for adopting them. 

For its size this volume might be considered expensive at £9 
(approximately), but it is well presented and written, easy to 
read and beautifully illustrated. lt contains numerous hints on 
technique which the practising vascular surgeon will find most 
helpful. 

GEORGES JANTET 


Organ Preservation 
Edited David E. Pegg, London. 241 « 165 mm. Pp. 286% xiv. 
1973. Edinburgh: Churchill Livingstone. £5. 


ORGAN preservation has gained momentum in the past 5 years. 
Although the results from renal transplantation have improved 
in this time, they can almost certainly be improved further by 
using only well-preserved kidneys which will function immedi- 
ately after transplantation. The knowledge and technology to 
do this are now available but are not widely appreciated by 
those involved in this field. 

There are several important aspects of organ preservation 
which need to be considered with the aims of immediate organ 
function in mind. These include reducing the adverse effects of 
warm ischaemic damage, medium-term perfusion preservation, 
predicting the viability of organs before transplantation, and 
very long term preservation by sub-zero storage. 

This book contains a number of papers which supply the 
answers to some of these problems. For example, warm 
ischaemic damage can only be prevented or ameliorated by 
pretreatment of the donor or by continuous machine perfusion. 
By the same token, in the absence of warm ischaemia. con- 
tinuous perfusion is probably unnecessary for preservation ub 
to 48 hours. The beneficial effects and drawbacks of using 
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albumin, plasma protein fraction, cryoprecipitated plasma and 
hvperbaric oxygen experimentally and clinically are described 


* 2 
and’ each method explained. There are several papers on the 


problems and advances in sub-zero storage which will bring the 
uninitiated up to date and serve to expand the knowledge of 
those already in this field. Organ viability, an important sub- 
ject which has been the Cinderella of preservation for too long. 
is discussed in six papers covering a wide range of topics such 
as perfusion characteristics of suspect organs to the measure- 
ment of lactic dehydrogenase and tissue energy-rich phosphates. 

Although the papers predominantly cover the kidney, the 
liter and heart are not left out. Problems of liver preservation 
by infusion, ‘squirt’ perfusion and continuous perfusion are 
also dealt with. 

A feature of the book is that an informed and helpful dis- 
cussion follows each chapter with a general discussion at the 
end covering experimental design, organ donors, donor pre- 
ireatment. wash-out solutions, continuous perfusion. hyper- 
baric oxygen and the prediction of viability. 

This book can be recommended to all of those interested in 
organ transplantation or preservation. The book will bring 
the reader up to date and spell out the existing problems in 
various methods of preservation. In addition. there are many 


suggestions about future avenues of research which will 
interest the specialist in this field. 
P. OR. OF. RELL 


Clinical Tests of Gastric Function 
Alastair M. Connell, Cincinnati. 216 = 133 mm. Pp. 117. 1973. 
London: Pitman Publishing. £1:50. 


PROUT measured gastric acid in. 1823, von Leube introduced 
the test meal in 1871 and it is therefore surprising that there is 
no definitive monograph on the complex and controversial 
field of gastric function tests. Before Professor Connell took up 
the Chair of Medicine and Physiology at Cincinnati he was at 
the Medical School in Belfast, and he supervised the gastric 
function tests there. With this experience he has produced a 
clear. concise, simple introduction to the subject. and even if 
alimentary exocrinologists may disagree with some of his 
opinions and conclusions all can enjoy reading it. 

There is a short historical introduction, after which methods 
of measuring basal. maximum and insulin-stimulated secretion 
are discussed, followed by the use and interpretation of these 
tests in the unoperated patient as well as after gastric surgery. 
There are also chapters on tubeless tests and gastric emptving. 

Do not be put off by the lurid cover. the IBM Baskerville 
type and the unjustified right-hand margins. It may not look 
like a medical text. but for £1:50 one has an attractive soft-back 
of 117 pages with 26 figures and 9 appendices detailing tech- 
niques. All medical libraries and every gastro-enterological 
physician and surgeon should buy it. 


J. H. BARON 


Principles of Bone X-ray Diagnosis 
Edited George Simon, MD, FRCP. FFER, London. Third edition. 
287 « 224 mm. Pp. 232 (xix, with 343 illustrations. 1973. 


No one is better equipped to enunciate and illustrate the 
principles of radiological teaching than Simon. Diagnosis is 
approached from the aspect of the main feature, e.g. increased 
bone density, periosteal reaction, local or general translucency, 
alterations in bone architecture, changes in joint width. and 
there is a clear correlation between the salient features and the 
pathological or clinical diagnosis in each condition. Du Boulay 
has included much original material in his interesting section 
on ‘A transradiant area in the vault of the skull’. 

The text with clear chapter and paragraph headings is con- 
cerned very properly and almost exclusively with descriptions 
of the radiology and the illustrations are good. In the selection 
of material there are inevitably some omissions. chiefly of the 
various types of dwarfism in children, and the description of 
battered baby injuries might have been expanded. but it would 
be very hard to find fault with this excellent teaching book. 
The orthopaedic surgeon will find it a most useful guide in a 
potentially difficult field. 

T. LODGE 
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Cystourethrography. A Radiographic Atlas 
Marjorie Hertz, Israel. 267 < 191 inm. Pp. 280 « ix Hlustrated. 
1973. Amsterdam: Excerpta Medica. $46. 


Tuis book attempts to meet the need for an atlas of the normal 
and abnormal radiographic findings in the bladder and urethra. 
It gives a particularly good account of the female urethra and 
its variants, including the so-called "distal urethral stenosis. 
and shows very clearly the ease with which urine washes into 
the vagina during micturition (which makes one wonder just 
where the 'M.S.U." has actually been before it gets into ihe 
specimen Jar). However, on the male urethra the author is corn- 
fused by a want of understanding of the anatomy of ihe part: 
she repeatedly labels the bulb as the membranous urethra and 
so, not surprisingly, confesses to difficulty in identifying ibe 
external sphincter (though her radiographs show b quie 
clearly). A visit to the urological operating theatre woukl have 
enabled her to see this sphincter quite clearly either at gendo- 
scopy or urethroplasty, and would also have taughi her ih 
difference between the bulbar and membranous parts af the 
urethra. Hence her account of trauma and its consequences is 
confused and sometimes incorrect. 

Reflux and diverticula are reasonably well dealt with. though 
one could wish for clearer radiographs of ureterocele and some 
mention of see-saw reflux. There is no assessment of dauble- 
contrast cvstography. and vers little on the subject of bladder 
cancer, though in Britain this accounts for the majoris 
of admissions to some urological units, and cwstographs is 
essential in planning radiotherapy. Only one technique of 
cysto-urethrography is described where a large volume 
of Hypaque is introduced; but the use of viscous Umbraci 
gel contrast medium gives certain advantages and shouid hase 
been dealt with. 

The place of urethrography in the emergency management 
of ruptured urethra is not mentioned, nor the value of 
cystography in injuries of the bladder. The section on stress 
incontinence is muddled and would be of inte value io the 
gynaecologist or urological surgeon. an omission which ihe 
author explains by the lack of cases referred to her department. 

The book in short represents a collection of radiographs anc 
a commentary based on a somewhat limited and specialized 
experience. [t may be of some interest to radiologists, for its 
collection of rare oddities makes interesting reading. hut as a 
textbook it cannot be recommended. The text is nicely printed 
but many of the radiographs are pale and spottv. There is 2 
useful list of references and a sensibly short index. 
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Basic Surgical Techniques 

R. M. Kirk, London. 184 = 121 nun. Pp. 768. 1975, 
Churchill Livingstone. 11:50. 

THis paperback book should be read at the very outset oi a 
surgical training. lt is not a textbook of operative surgery. H 
describes in great detail the basic manual techniques ¢ 
gery. for example. there are more than 30 pages of description 
and over 50 line drawings describing the tying of Surgical 
knots. 

Most of the information in this useful little book | 
acquired by practice and experience during the firs) 
surgical training. Nevertheless, a little time spent in reads 
should enhance a young surgeons appreciation of 
manual techniques and should make him more perceptive of 
them during his earlv training. 
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Chirurgie der Gegenwart. Volume 1 

Edited Rudolf Zenker, München, Frans Dencker, Aurit 
(Schweiz), and Wilhelm Schink, Köln. 267 - 195 min, Pp 
Hlustrated. 1973. München: Urban & Schwarzenberg. No n 
giren. 








Tris is the first volume of a new multi-volume loose-loaf igxi 
book of surgery. Volume 4, dealing with traumatic s. 
has been previously reviewed in this journal. The pr 
volume lists no less than twenty-five chapters in ihe indes 
only six of these chapters are actually included in ihe Jooss 
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cover. It is; however, noteworthy at this stage to realise that 
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these chapters have been written in the past few months and 
the speed of publication deserves praise. 

The first chapter, written by a lawyer, deals with the legal 
aspects of surgery and discusses this thorny problem in detail. 
Many references to the German legal svstem are given. There 
follows a chapter on local anaesthesia which contains much 
basic pharmacology as well as useful guide lines. A further 
chapter deals with acute blood loss while the other two chapters 
cover the fundamental principles of organ transplantation and 
of surgical pathology. 

The book is beautifully printed but contains few iliustrations, 
and it is difficult to judge this major new work until at least 
some of its volumes have appeared completely. The editors 
must, however, be congratulated on accepting the concept of 
such a loose-leaf reference work so that all the material that 
is in it is really up to date. 


H. B. ECKSTEIN 


Outpatient Surgery 

Edited George J. Hill Hl, MD, St Louis. 254 » 179 mm. Pp. 1079 
+ weil, with 509 illustrations. 1973. London: W. B. Saunders 
Company. £11:90. 


OUTPATIENT and day surgery has gained great impetus since its 
start from the enthusiasm of American surgeons. To a greater 
or lesser degree it is accepted and practised almost everywhere. 
It is here to stay and will no doubt develop, and anyone who 
makes a direct contribution to this must be encouraged. 

This book opens with descriptions of the organization of 
the outpatient and operating room facilities and is followed 
by a chapter on anaesthesia. Too often a minor outpatient 
procedure can become a major postoperative catastrophe 
when preoperative outpatient assessment is inadequate, and 
while the point is made, it cannot be overstressed in a book 
addressed to students, house officers and young surgeons. 

Each of the following 27 chapters covering the whole range 
of surgery is written by an expert in his field, including ENT. 
ophthalmology and plastic surgery. It can be truly said that no 
one is left out and that there is something for everyone in this 
book. Each chapter is authoritative and concise, but the British 
reader may well be misled by the term 'outpatient surgery' and 
expect an exclusively practical book on the procedures that 
can be carried out on outpatients as day cases as we understand 
the term here. In fact this book reads as a textbook of surgical 
management. In some chapters descriptions of methods are 
short but adequate. In others they are deficient and replaced by 
a short and dogmatic discussion of the authors’ views on 
management much of which is less than can be obtained from 
the standard texts. 

At the end of each chapter there is a list of references. The 
majority of these are American. It is suggested that a book 
addressed to any well-informed audience should avoid this 
defect and should. present an adequate and up-to-date cross- 
section of the best papers written on the subject. 

The argument against the inclusion of specialized subjects 
like ENT, ophthatmology and plastic surgery compressed into 
a single chapter is that it is insufficient for the man who is 
training in that speciality and sometimes just too much for the 
others. It is debatable whether much of real value can be offered 
in so short a space. The descriptions are clear and interesting. 

The editor and his team of authors are to be congratulated 
on an imaginative approach. This book will in parts make 
interesting reading to the practising general surgeon. It is not 
the one book for an isolated surgeon nor is it the one book on 
outpatient surgery for British practice at least. as all the matter 
has been covered equally well and often better in the standard 
surgical texts alreadv available in England. 

JOHN HADFIELD 


672 


Cardiovascular Surgery 1972. American Heart Association 
Monograph, Number 41 
Edited John Hines Kennedy. 279 « 210 mm. Pp. 227. 1973. New * 


York: The American Heart Association Inc. $5.00. 


Tuis review monograph from the American Heart Association 
is a collection of the cardiac surgical papers presented to the 
American Heart Association in Dallas, 1972, and consequently 
represents an excellent survey of surgical activities in that field 
across the United States. Just over a year has elapsed since they» 
were delivered, but this does not represent an undue delay in 
publication nor have there been any remarkable changes in 
attitudes on surgical techniques since they were given. x 

The papers are all of high quality and come from the main 
open-heart centres in America. The subject matter is divided 
broadly into three groupings: on congenital heart problems of 
the Fallot type. valve replacement and a large section is 
devoted to the rapidly expanding application of surgery to 
coronary artery disease. 

Current activity in the prosthetic valve replacement field is 
directed towards doing away with the need for anticoagulants 
and with straightforward coronary surgery; established 
attempts are now being made to treat the effects of the acute 
infarct. Of interest is the number of papers on infection, which 
emphasize the new hazard for self-administered intravenous 
injections in drug addicts. 

DONALD ROSS 


An Aid to Clinical Surgery 

Peter R. Scott, MBBS, RFCS, RFCS (Edin.) FRACS. FACS, 
Melbourne. 240 « 188 mm. Pp. 324% x, with 60 illustrations. 
1973. Edinburgh: Churchill Livingstone. £2-50. 


Tuis short volume, now published in limp covers, is written by 
a surgeon at the Royal Melbourne Hospital aided by a number 
of his surgical colleagues there. It is designed to give a concise 
aid to the study of clinical surgery and is not intended to serve 
as an exhaustive textbook. The subject matter is restricted to 
common clinical conditions in general surgery, together with 
trauma; consideration. of the other surgical specialities of 
orthopaedics, urology, ENT and ches: surgery has been limited 
to certain aspects of general interest. 

Much of the subject matter is considered in relation to 
commonly encountered symptoms, for example. abdominal 
pain or nipple discharge. The text is set out mainly in note form 
and is illustrated by a number of simple line diagrams. There 
is a brief list of references after each chapter. This volume will 
provide a convenient set of revision notes in general surgery 
for final vear medical students. 

HAROLD ELLIS 


Einfuhrung in die Unfallheikunde 

Eberhard Strauch, Hans-Joachim Schneider, and Richard 
Schroder. Second edition. 22] « 154 mm. Pp. 284 with 90 illustra- 
tions. 1973. Berlin: Veb. Verlag, Volk und Gesundheit. 10.90M. 


Tuis is the second edition of a book on accident surgery 
written for medical students and paramedical workers. The 
first section deals with general principles of trauma. wound 
healing and physiology in relation to this. while the second 
section deals anatomically with different parts of the body. 
The first aid management of various injuries is particularly well 
described, and the book is illustrated throughout by clear line 
drawings. The work basically shows that the management of 
trauma in the German Peoples’ Republic is very much the same 
as in the United Kingdom. 


H. B. ECKSTEIN 
D) 

* 
* 


in ileostomy,colostomy 


and ilealconduit 


Stomahesive 


makes the postoperative weeks 
more comfortable and helps 

the patient face future management 
with confidence 


Stomahesive 


@ simplifies soma management 

@ protects peristomal and perifistular skin 

@ adheres to skin even when wet or excoriated 

@ facilitates healing of excoriation 

e provides a comfortable base to which 
appliances may be securely attached 

@ moulds to irregular skin contours 

@ avoids adhesive sensitivity 


Full information available onrequest from E. R. Squibb and Sons Limited 
Regal House Twickenham Middlesex TW1 3QT 


Stomahesive 

is prepared 

as a 10cm x 10cm 
square from gelatin, 
pectin, sodium 
carboxymethylicellulose 
and polyisobutylene. 
The exposed surface 
is protected by 

an impermeable 
polythene film. 


SQUIBB 





ALERT? 


When acute massive pulmonary 
embolism occurs put them on Kabikinase 
ve the embolus and the still 








to disso 


o | | 
th reatening deep vein thrombus and 
restore the tlow. (Lysis achieved, anti- 





E Pee + bou vasda-lm 4 V" 
Coaquiare with neparin tO prever 
rethrombosis.) 

"We believe that the « urrent treatment of 


-— 


| Ta f rE a i c =O C cy [ a F a te ite 
choice tor most cases of acute lite- 





threatening pulmonary emboli 
streptokinase.” | 

|l Comparison by Controlled Clinical Tria 
of Streptokinase and Heparin in Treat 
ment of Life-threatening Pulmonary 
Embolism. Brit. med. J. 1. 343 (1974). 


KABIKINASE 








Dur j 
^ Full information, b | ind wa | on reau 

Kabikinase is manufactured by AB Kabi, Stockholm, Sweden 

and is available only fr 

= KABI = 

pA 

Kabi Pharmaceuticals Limited, 

Bilton House, Uxbridae Road, 

Ealing, London W5 2TH ; 

Telephone: 01-567 4717 01-579 1871 Kat tered tra 
. 


Printed in Great Britain by John Wright and Sons Ltd, at The Stonebridge Press, Bristol BS4 SNU 


The British 
Journal 


of Surgery 








j think first of 


VIVONEX' 





for total oral nutrition 


Pre-operative Vivonex 
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Original papers 


Colonoscopy in the management of colon polyps 


Oesophagogastrectomy in the treatment of malignancy of the 
thoracic oesophagus and cardia 

Palliative resection of oesophageal carcinoma without formal 
thoracotomy 

Recurrent head and neck cancer: the results of treatment 

The effect of vagotomy on the inhibition of gastric secretion by 
intraduodenal acid 

Treatment of acute cholecystitis by routine urgent operation 


Non-parasitic liver abscess 
Pleural empyema due to ruptured amoebic liver abscess 


Ruptured hepatic artery aneurysm treated by saphenous vein 
graft 


Deficient fibrinolysis associated with rapidly progressive arterial 
disease 

The use of angiography in a case of recurrent epistaxis after 
multiple arterial ligation 

The importance of adequate nutrition in closure of small 
intestinal fistulas 


Circulatory and biochemical effects of whole body hyperthermia 


Traditional treatment of 194 cases of tetanus 


Carriage of potentially pathogenic bacteria in the hair 
Short term routine antibiotic prophylaxis in surgery 


Gastric phycomycosis 

Non-osseous eosinophilic granuloma presenting as acute 
transverse myelitis 

Removal of ingested coins utilizing fibre-endoscopy and special 
forceps 
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The trouble with linen masks is that they 


-— | fresh one have been worn before. Faint aromas linger. 
everytime The smell of detergent can persist. 


A fresh approach is needed. 


SURGINE* Face Masks combine individual 
freshness with efficient filtration. 


in the Theatre, in Renal and Maternity 
Units and on the Wards, 

SURGINE* Face Masks provide comfort, 
efficiency and freshness every time. 


FACE MASKS 


LTD 1974 


Slough SL1 4EA *Trade mark 
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ÉDITORIAL NOTICES 


Original articles or reviews are invited and editorial 
communications should be addressed to the Edirorial 
Secretary, British Journal of Surgery, cjo John Wright 
& Sons Ltd., Bristol BS8 1 EX. Articles are accepted 
on the understanding that they are contributed to 
this Journal only, and that articles and their illustra- 
tions become the property of the Journal unless the 
authors state, before publication, that they reserve the 
right to themselves. Each article should be accom- 
panied by an adequate summary, suitable for publi- 
cation. Authors are asked to ensure that original 
illustrations are securely packed and adequately 
protected, 


BUSINESS COMMUNICATIONS should be addressed to 
John Wright & Sons Ltd., British Journal of Surgery, 
Bristol BS8 1 EX. Remittances should be made pay- 
able to The British Journal of Surgery. 


BINDING.~~Handsome Cloth Cases may be obtained 
for binding Vol. 60. Case, £1:25 post free; Case and 
binding, £4-00 post free. Cases are also available for 
some of the earlier volumes. Applications should be 
made to the Publishers, who will also undertake the 
binding if desired. 


ADVERTISMENTS.—All communications should be 
addressed to Hexagon Publishing Co. Ltd., 25 Liverpool 
Road, St Albans, Herts (telephone St Albans 60641). 


Instructions to Authors 

PREPARATION OF MS.—~Papers should be submitted in 
typescript and the author should retain a carbon copy. 
Double spacing should be used throughout, except 
for quotations. 


ILLUSTRATIONS AND TABLES 

Illustrations should be clearly marked on their backs 
to show number, orientation and author's name. 
Explanatory legends should be typed on a separate 
sheet of paper accompanying the manuscript. For 
halftones, glossy photographs or positive prints (xot 
X-ray negatives or slides) should be sent, unmounted 
wherever possible, When coloured illustrations are 
submitted as colour prints, they should be accom- 
panied by the original transparencies where possible. 
As colour illustrations are expensive to reproduce, 
authors may be asked to make a contribution towards 
the cost. Drawings should be in a finished state suit- 
able for reproduction. Any lettering should be large 
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enough to withstand a reduction in size; sans serif 
lettering is recommended. 

Tables should be typed on separate sheets of paper 
accompanying the manuscript. They should have an 
identifying number and a short descriptive heading. 
All illustrations and tables must be referred to in the 
ext. 


REFERENCES 

The citation of references should follow the pattern 
shown in the Reference Citation Recommendations 
issued by the Medical Section of the Library Associa- 
uon. Copies of these recommendations can be ob- 
tained from the Secretary, Medical Section, The 
Library Association, 7 Ridgmount Street, London 
WCIE 7AE. 

The name of the author and the date of publication 
are given in the text; the list of works cited is put at 
the end of the article, arranged in alphabetical order 
of authors’ names. When references to two or more 
works by the same author are listed, they are arranged 
in chronological order. Where there are two or more 
authors (apart from the main author), these may be 
indicated in the text citation by the words ‘et al, 
following the name of the principal author: on the 
rare occasions when this may lead to confusion, the 
text citation should name as many of the collaborating 
authors as are necessary to identify the work cited. 
When several works published by the same author(s? 
in the same year are cited, they should be distinguished 
by the letters a, b, c, etc., placed immediately after the 
date. 

In the list of works cited each reference to a journal 
article should give, in the order indicated, the names 
and initials of all authors, the year of publication (in 
parentheses), the title of the paper, the name of the 
journal (abbreviated), the volume number (in heavy 
type arabic numerals) and the numbers of the first and 
last pages of the article. Abbreviations for journal 
titles should be those adopted by Index Medicus since 
January 1971; where no abbreviation is given by Index 
Medicus the journal title should be left in full and the 
publishers will provide a suitable abbreviation, A 
reference to a book should give, in order, the names and 
initials of all authors, compilers or editors, the date of 
publication (in parentheses), the title of the book, the 
edition number (if other than first), the place of publi- 
cation, the publisher's name and, where appropriate, 
the number(s) of the page(s) referred to. A reference 
to a contribution to a book should give, in order, the 
names and initials of all authors of the contribution, 
the date of publication (in parentheses) and the title 


of the contribution; then, after the word 'In:', there 
should follow the name(s) and initial(s) of the author(s) 
etc. of the book, the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher's name and the numbers of the first and 
last pages of the contribution. 

Titles of papers and books should be given in the 
original language, with titles in Cyrillic and Greek 
alphabets transliterated 

Onlv in papers in which many and frequent references 
have to be made should the items be numbered; the 
numbers may then be inserted in the text without 
interrupting it with a list of names and dates. 


Examples 

References to periodicals 

BURKE D. C, (1961) The purification of interferon. 
Biochem. J. 78, 536-563. 

CRICK F. H. C. and WATSON J. D. (1956) Structure of 
small viruses. Nature ( Lond.) 177, 473-476. 


In an anonymous paper where the name of the journal 

is used for quotation it Is not repeated: 

BRITISH MEDICAL JOURNAL (1969) Psychogenic dys- 
pnoea 4, 382. 


For journals without volume numbers the page 

numbers are indicated by pp. 

ISLIP P. J. and WHITE A. C. (1964) Some reactions of 
2-(3-oxindolyd) ethylamines. J. Chem. Soc. pp. 
1201-1204. 

References to non-periodical literature 

Books 

PAZZINI B. (1941) La Medicina Primitiva. Milano, Arte 
e Storia. 
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DUBOS R. H. and HIRSCH J. G. (ed.) Bacterial and My- 
cotie Infections of Man, 4th ed. London, Pitman 
Medical. 


Contributions to books 

PORTERFIELD J. S. (1963) Interference and interferon. 
In: HARRIS R. J. (ed.), Techniques in Experimental. 
Virology. London, Academic Press, pp. 305-326. 


Contributions to symposia i 
GRAY J. A. B. (1962) Coding in systems of primary 
receptor neurons. In: BEAMENT J. w. t. (ed), 
Biologic Receptor Mechanism. Symposia of the 
Society for Experimental Biology, no. 16. Cam- 
bridge, Cambridge University Press, pp. 345-354. 


Congress Proceedings 

CORNFORTH J, W., CORNFORTH R. H. and MATHEW K. K. 
(1959) A new stereo-selective synthesis of olefins 
and its application to the synthesis of all-trans- 
squalene. In; MOSETTIG E. (ed.), Biochemistry of 
Sreroids. Proceedings of the Fourth International 
Congress of Biochemistry, Vienna 1-6 September 
1958, vol. 4, pp. 59-60. 

LOFTS B. (1965) Seasonal lipid changes and their 
possible significance in the testis of Anura. In: 
Proceedings of the Second International Congress 
of Endocrinology, London, 17-22 August 1964. 
Amsterdam, Excerpta Medica, pp. 100-105. 
(Excerpta Med. Int. Congr. Ser. 83.) 


Series details should be included when they assist in 

identification of the reference, as in the example 

preceding. or that following., 

SAINSBURY P. (1955) Suicide in London. London, 
Chapman & Hall. (Maudsley Monograph No. 1.) 
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Vitrum understand intravenous " deficiency and hypophosphataemia 
nutrition. To reduce the problems, and | The Vitrum range enables you t: 
increase the benefits, they provide a adjust each intravenous regime as 
range of carefully balanced aminoacid exactly as possible to the prevailing 
solutions: Vamin, Vamin-Glucose, clinical circumstances. And, more 
Aminosol, Aminosol-Glucose and important, enables your patients to get 
Aminosol-Fructose-Ethanol. They also all the supportive nutrition they so 
make an isotonic fat emulsion —Intralipid desperately need. 

10% and 20% —to ensure high calorie Full technical information on al! 
intake and to avoid fatty acid Vitrum products is available on request 
Vitrum 





c/o Paines & Byrne Limited, Bilton Road. Perivale, Greenford. Middlesex. Tel: 01-997 1143 
Vitrum 


| Important announcement | 


LYODERM 


PorcineSkin Dressing | 


Following the acquisition of the 
BURN TREATMENT SKIN BANK, Phoenix, Arizona 
il by the Armour Pharmaceutical Company, 
| we are now pleased to announce the availability 
: of LYODERM in this country. 


| LYODERM is a porcine skin dressing which has | 

| proved to be extremely effective in the treatment | 

| of partial and debrided full thickness burns, other | 

| traumatic skin loss injuries and soft tissue defects. | 

| This dressing is presented in a lyophilised form, II 
which can be conveniently stored without 

refrigeration and may be reconstituted prior to use | 

in sterile water or balanced electrolyte solution. | 


| 

| 

of 
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Package and size availability is as follows:— | 
| 

| 

i 


1 sq.ft. roll 3 x 48" (5 per box) | 
4 sq.ft. roll 3° x12" (5 per box) | 
Patches 2g x 4” (10 per box) 
|| Wide Strip 8" x 18" (5 per box) 
| | Wide Half Strip 8" x 10” (5 per box) 


All medical enquiries sh ould | be directed to our Medical Director, | 
Armour Pharmaceutical Company Limited, 11/12 Waterloo Place, London SW1Y 4AU, | 
Teil. No. 01-839 3393 Telex No. 918553 Bg 


Í 

i 

| 

| 

| All orders should be forwarded direct to Armour Pharmaceutical Company Limited, ZH 
| Hampden Park, Eastbourne, Sussex. d 
| Tel. No. Eastbourne (0323) 34721 Telex No. 87141 | 
| 


| | EN armour Pharmaceutical Company Limited I 
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A NEW PERSPECTIVE 
IN MODERN SURGERY 
The URSK-7’ 


ultrasonic apparatus for 
tissue cutting & welding 


Designed in the Soviet Union, the `I 





apparatus eliminates the need to inti 
and soft tissue anv type ol metal stru 
necessitates further surgery for its ren 
It also enables welding of transplant: 
Out, reproduces bone tissue from bone | 
up cavities in bone and performs fine 
The use of this apparatus ensures qu 
connection of bone fragments. Whe! 
ultrasonic bone cutting, there is the 
of minimum traumatism and the abil 
places difficult of access. The "URSK 


particularly invaluable for surgery on cl 


Write for further information to 





MEDE XPORT 


3l Building 2, Kakhovka UC., 113461 Moscow, USSR. Telephone: 121-01-54 Telex 724 
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JUST AVAILABLE 


The new 8th edition of 
Bonney’s 
Gynaecological 
Surgery 


by 

MD, MS(Lond.), FRCS(Eng.), FRCOG 

Honorary Gynaecological Consultant, St Bartholomew's Hospital, London; Gynaecological 
Surgeon, Hampstead Hospital, Royal Free Hospital Group, London; Gynaecological Surgeon, 
Royal Masonic Hospital, London; Hunterian Professor, Royal College of Surgeons of 


England, 1947; Examiner to the Universities of Cambridge and London, the Roval College of 
Obstetricians and Gynaecologists and the Conjoint Board; 


and 


SIR JOHN STALLWORTHY 


MA, FRCS(Eng.), Hon. FACS, Hon. FCOG(SA) 


Nuffield Professor of Obstetrics and Gynaecology, Oxford University; Consultant Obstetrician 
and Gynaecologist, United Oxford Hospitals; Honorary Consultant, Royal Prince Alfred 
Hospital, Sydney; Associate Obstetrician, National Maternity Hospital, Dublin; Hunterian 
Professor, Rayal College of Surgeons of England, 1963; Bonney Memorial Lecturer, Royal 
College of Surgeons of England, 1970; Examiner to the Universities of Oxford and Glasgow 
and the Royal College of Obstetricians and Gynaecologists; former Examiner to the 
Universities of Leeds, Birmingham, Newcastle, Singapore, East Africa, and Auckland, New 
Zealand, 


Bonney's textbook on operative gynaecology enjoys an international reputation as one of 
the standard works on the subject. The professional skill and experience of Victor Bonney 
and of the present authors is everywhere reflected in the careful and detailed description of 
operative procedures, 

The main purpose of the text is to provide a detailed account of surgical techniques in 
each of the commonly encountered gynaecological operations. In addition there are 
valuable sections on pre- and postoperative care, on the advantages and disadvantages of 
the major operations and, where appropriate, the difficulties that may be encountered by the 
surgeon. Emphasis ts given throughout to the importance of preoperative assessment and 
postoperative supervision of the patient by the surgeon, and there is an important section 
on the diagnosis, prevention and treatment of postoperative thromboembolism. 


‘Still the best work on gynaecological surgery in the world’.— British Journal of Surgery (on 
the previous edition) 


AUGUST 30 7974. 868 pp. 506 illus. £11.00 
ALSO AVAILABLE 


Moir and Myerscough: Munro Kerr's Operative Obstetrics 


*.,. this obstetric masterpiece, whose style and distinction shine out among a host of 
mediocre texts and whose comprehensive nature makes this edition, as in the past, an 
essential work for the obstetric specialist. -British Medical Journal 


1971: 8th edition. 984 pp. 391 b & w illus. 10 col. plates £10.00 
All prices are subject to change without notice 
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Can you puta price onefficiency? 


Elderly, overweight Mrs. Simpson. A 
case where friable tissue will be encountere 
and where wound security will be at risk. 
` Nevertheless the need to minimise trauma 
remains and you will need all the help vou 
can get from your sutures. One of the 
innumerable cases where vou cannot 
balance the cost of suturing against the 
cost to the patient. 





MINIMAL TRAUMA 

ETHICON swaged needle draws a single 
strand suture through tissue easily. No dull or 
broken needles. no frayed or torn sutures and 
no large eye or double strand to pull through 
friable tissue. 





SUPER SMOOTH PASSAGE 


ETHICON super-smooth needles pass 
easily, with minimal resistance through the 
toughest tissue. You get a sharp new needle 
every time. 





ere are certain undisputed facts. 


With ETHICON* eyeless needled sutures, you can count 

getting a new sharp needle every time. 

You wont be wasting the valuable time required by skilled 
rsonnel for the preparation of an eyed needle from one 
eration to another. You'll have less risk of needle breakage 
fraying and torn sutures. 

These are advantages which are hard to put in straight 
i'ancial terms. 


ETHICON eyeless needled sutures in general closure 
ve time...reduce inventory... minimise trauma. 


ETHICON HEAVY TAPERCUT* . 
NEEDLES 


The best qualities of two needles combine: 
in one. An efficient cutting point —to permit 
ease of penetration in tough or calcified tissue 
leading to a round body for minimum trauma 


ETHICON HEAVY ROUND BODIED 
NEEDLES 

The ideal general closure needle develope 
from the original Mayo's needle. Easy to hand! 
with good penetration yet with the non 
traumatic qualities endowed by a round prot! 
swaged to a single suture. 





Theperfectneedle matched 
tothe perfect suture. 


Choose from 8 tried and tested sterile packs. Absorbable and non- j 
suture materials, each designed for absorbable, materials made to the 
specific surgical tasks, each securely most exacting standards, assuring 
swaged to a needle of your choice. you ot dependability you can count 

ETHICON eyeless needled on, case after case, day after day, 
sutures are supplied in easy to use year after year. 





Leadership in wound repair 


The operative 


surgical blades 


SWANN-MORTON LIMITE PENN W 


OWLERTON GREEN. SHEFFIELD S6 2E 





MANUAL OF UROLOGY second edition 


A W BADENOCH, MA, MD, ChM, FRCS | 


This book will prove most useful to all interested in urology. It will be of value to teachers 
and to post graduates working for higher qualifications, but being essentially practica 
day to day working manual for all surgeons who have to undertake the care of urologica 


678 pages 298 illustrations, including 15 colour plates 93^ x 7; £15.00 


SCIENTIFIC FOUNDATIONS OF ANAESTHESIA 


second edition 
Edited by CYRIL SCURR, MVO, MB, BS, FFA, RCS and STANLEY FELDMAN, BSc, MB, BS, FFA F 


A wide knowledge of the basic sciences and of scientific principles of anaesthesia 
recognised as a fundamental part of the training of specialist anaesthetists. This boo 
for the practising anaesthetist, to whom a rational scientific explanation of clinical pract 
and to those studying for higher diplomas in anaesthesia 





608 pages 350 illustrations 92^ x 7i £14.00 


William Heinemann Medical Books Ltd 
23 Bedford Square, London WC1B 3HT 
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C Bath Road, Slough, SLi 4E. 
LTD 1974 


In many hospitals, theatre 
linen packs are still being 
prepared in the same old 


way. Cutting, sewing, 
laundering, sorting, 
checking, repairing, folding, 


packing and 
autoclaving; 
consuming, 


then 
it's time- 


uneconomic 


and outmoded, and can still 


result in linen shortages at 


crucial times. 





*'l'rademark 
E 


Todays urgent 
procedures need 
the convenience of 


BARRIER Drapes 
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BARRIER” Drapes 
provide the up-to-c; 
answer to linen problem 
They are supplied read) 
packed and sterilised, a 
thev don't need laundering 
because they're only 
OoOnece, 


Surgeons and [heat 
Staff can use drapes 
designed specially to 
their procedures 

[f YOU are still puttii 
with an outmoded 
then change to BARRIER 


Theatre Drapes - NOV 










"e | : 
For "AUR HE ON BEA | ERY 
Theatre Drapes please dain thin coupon ik 
and we will be glid tò help: — 1! 
e AUTE ix An 
Bath Road, Slough. REESBA LEVIN 
Name | | 
Posi 
Hospital 
Address 
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BARRIER Drapes cover every surgical procedure-supplied both sterile and for hospital sterilisation 
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An new vand potent 
bactericidal agent against 
many of the more difficult 
gram-negative organisms 


OBRACIN 


tobramycin sulphate 


. anew parenteral antibiotic for hospitaluse - 





OBRACIN is indicated in the treatment 

of serious infections caused by susceptible 
organisms, including entero-bacteria, 
staphylococci and Pseudomonas spp. 
Effectiveness extends to some strains 
resistant to other antibiotics. 

Side-effects are few, although unduly 1724-1974 
high plasma levels may adversely affect 
kidney or eighth nerve function. 
"Dosage should be adjusted to the needs 
of patients with impaired renal function. 


OBRACIN PRACTICAL SURGICAL 


tobramycin sulphate MANAGEMENT 


anew parenteral antibiotic for hospital use 


CHURCHILL 
LIVINGSTONE 
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Prescribing Information A. M. C. MACGREGOR 


ee ape ears leaked 
n Normal Renal Function: All age groups 3 to 5 mg/kg per day in oe R de 
divided dose. The higher dose will only be required in patients with | 974 Second Edition 60 pages É | 59 
life-threatening infections and should be reduced as soon as 
possitie intravenous infusions are usually given in a concentration 
of 1 mg/ml. For dosage in impaired renal function see packaging 
leaflet and data sheet. 

Appropriate culture and susceptibility tests are recommended to 
determine the susceptibility of the causative organism to OBRACIN 
OBRACIN is not for intrathecal use. 

Contra-indications: surgeons and junior surgeons. For the second 
fa} Hypersensitivity to the drug. 

ib) Should not be used in pregnancy except in life-threatening 


mM 


This is a very useful pocket book for house 


situations. edition the text has been carefully revised 
Warnings: " ! | 

taj OBRACIN is not for intrathecal or intracisternal use. : iei m ; da 
ib) Serum concentrations above 12 mcg/ml introduce risk of with many additions and amendments and the 


vestibular, auditory and renal toxicity. 

ic} Concurrent administration of other potentially nephrotoxic . a ee dun 
or otoxic drugs may result in additional risk to the eighth extensive tabular material has been expanded fo 
nerve and to renal functions. 

e.g. Potent diuretics or other aminoglycoside antibiotics. ; ; : F Froafment 

id) Neuromuscular blockade and respiratory paralysis can rapid guidance to diagnosis and treatment. 

result from administration of aminoglycosides, especially when 


dministered to patients who h ceived muscle relaxants duri T : "A 
uec CIA UE DES DUANE ME Notable additions include extra data on 
Side-effects: | 
The rísk of side-effects is low in patients with normal renal Pulmonary Function in Shock, Haemorrhagic 


function when the duration of therapy is not prolonged and 

recommended dosage is not exceeded. Elderly patients, patients 

with diminished renal function and those treated with larger than States, Blood Com ponent Therapy and Dr ug 
recommended doses are more at risk. i . 
Reactions typical of the aminoglycoside antibiotics have been | " 

reported on the vestibular and auditory branches ot the eighth Dosage in Renal Fai | ure, A useful feature 
nerve, such as vertigo, nystagmus, tinnitus and diminution of 

hearing. Increased azotaemia and oliguria have been reported. 

Other repeated side-effects possibly related to therapy with of the book is the com prehensive contents list 
OBRACIN include urticaria, maculopapular rash, eosinophilia, i 

altered liver function fests. and decreased platelet and white blood 


cell counts. which gives immediate reference to manifold 
Presentation: 

OBRACIN IS Supplied as ready-prepared injection in the follawinc i M "Em 
strengths: ? surgical conditions that can be seen, for exam ple, 


40 mg base in ! mi 
Each ml contains 40,000 units tobramycin (as sulphate) : PENNE 
equivalent to 40 mg base. in casualty departments of busy hospitais, 


80 mg base in 2 mi 
Each mi contains 40,000 units tobramycin ias sulphate} 
equivalent to 40 ma base. 


20 mg base in 2 mi 
Each ml contains 10,000 units tobramycin (as sulphate) 
equivalent to 10 mg base. 


Boxes of 5 vials 


Product Licence Number: 
40 mg per 1 mL 0006/0084 
10 mg per tm! 0008/0085. 


CHBACU IS the tede mark for Tobramyrcin sulphate Dosts CH U RCH i | l j IVI N GSTON F 


ppoista Further information is available trom 23 Ravelston Terrace, Edinburgh EH4 3TL 





Dista Products Limited, Liverpool L24 SLN 


DABIS HAY FA 
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CHARLES € THOMAS : PUBLISHER 


ROENTGEN EXAMINATIONS IN ACUTE ABDOMINAL DISEASES (3rd Ed.) by J. Frimann-Dahl, 
Ulleval Hospital, Oslo, Norway. Acute abdominal disorders due to injury or disease often require beth 
clinical and roentgen examinations. From his vast experience with roentgen examination procedure, Dr. 
Frimann-Dahl presents this new, up-dated Third Edition. New findings and new methods of examination 
have been added along with 135 new illustrations. The principle part of the book is concerned with the 
roentgen anatomy of the abdomen, different normal variations and the diagnosis of the most important 
acute abdominal diseases. Surgeons and radiologists will find this information invaluable in the following 
situations: those occasions in which the actual lesion may be diagnosed on the plain films only; diseases in 
which various contrast media must be applied; the lesions which may be observed by repeat examinations: 
emergency cases in which the diagnosis must be made immediately. Acute abdominal diseases and injuries 
rarely encountered are also presented. The value of the roentgen examination in decisive diagnosis and 
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correct treatment is clearly demonstrated. 74, 632 pp., 614 il. (4 in full color), 829.50 


SAFE CENTRAL VENOUS NUTRITION: Guide- 
lines for Prevention and Management of Complica- 
tions by Mohamad H. Parsa, Jose M. Ferrer and 
David V. Habif, all of Columbia Univ., New York. 
Various techniques for placement of venous 
cannula with central location of the tip are 
reported in detail. Also illustrated are the percu- 
taneous puncture and catheterization of the sub- 
clavian, jugulars and femoral veins. Catheters 
inserted by cutdown are described for children 
under six years of age and for adults in whom 
percutaneous venipuncture cannot be used. Com- 
plications occurring during placement of central 
venous catheters and their long-term maintenance 
are outlined. 774, 280 pp., 132 il, 43 tables, 
$17.50 


BILIARY TRACT SURGERY AND CHOLANGI- 


OGRAPHY by Vernon L. Stevenson, Univ. of 


Utah, Salt Lake City. This book has been written 
to emphasize the importance of operative cholan- 
giography (radio-opaque diagnosis) to the surgeon 
unfamiliar with this technique. Each year thou- 
sands of patients are saved second operations by 
the detection of overlooked stones by radiographic 
technique. Operative cholangiography has led the 
way to other diagnostic techniques such as angi- 
ography and other methods of localizing abnor- 


$11.50 


CARCINOIDS OF THE GASTROINTESTINAL 
TRACT by Richard J. Sanders, Univ. of Colorado, 
Denver. This book covers the history, histochem- 
istry, biochemistry, pharmacology, physiology, 
clinical features and treatment of carcinoid 
tumors. The surgical management and prognosis of 
carcinoid tumors in each area of the gastrointestin- 
al tract is discussed. All of the currently used 
forms of treatment are covered. '73, 748 pp., 23 
il, 14 tables, $13.75 


ACUPUNCTURE FOR PHYSICIANS by Teruo 
Matsumoto, Hahnemann Medical College and Hos- 
pital, Philadelphia. Traditional meridian points and 
lines, the original theory, electrical acupuncture, 
stimulation therapy and the possible indications of 
acupuncture in modern medical practice are 
among the topics discussed. Basic clinical knowl- 
edge provided include the type of needles used, 
insertion and twilling of the needles, frequency 
and duration of the treatment, and sterilization of 
the needles. 74, 182 pp., 175 il, (3 in full color}, 
514. 75 


ULCERATIVE AND GRANULOMATOUS COLI- 
TIS by Z. T. Bercovitz, Joseph B. Kirsner, Arthur 
E. Lindner, Richard H. Marshak, Rene B. Menguy 
and Sheldon C. Sommers. Sections of this book 
deal with clinical symptoms, differential diagnosis, 
other primary inflammatory diseases of the colon 
and medical therapy; distinguishing roentgen fea- 
tures of the two diseases and roentgen changes 
from the first appearance to the chronic stage; 
detailed accounts of various surgical procedures 
and guides for postoperative therapy; and an 
analysis of the pathological course of the two 
diseases carefully correlated with reproductions of 
pathological slides. 773, 476 pp. (7 x 10), 239 il, 
7 tables, $35.50 


ALEXIS CARREL, VISIONARY SURGEON by 
W. Sterling Edwards, Univ. of New Mexico, Albu- 
querque, and Peter D. Edwards. Foreword by 
Charles A. Lindbergh. This biography describes the 
scientific achievements, the life, interests and 
character of a scientist and mystic. Carrel has been 
called the father of vascular and thoracic surgery 


because of his development of techniques of 


arterial suture, blood vessel grafts, organ trans- 
plants and. with Charles Lindbergh, developed the 
predecessor of today’s heart-lung machines which 
have made open heart surgery possible. '74, about 
131 pp., 27 il. 
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Colonoscopy in the management of colon polyps 
CHRISTOPHER B. WILLIAMS, R. H. HUNT, H. LOOSE, R. H. RIDDELL, 


Y. SAKAI AND E. T. SóWARBRICK* 


SUMMARY 
The technique and indications for colonoscopic polyp- 
ectomy are reviewed. The results compare very 


favourably with those of surgical polypectomy and 
represent a major advance. Three hundred polyps of up 
to 45 cm diameter were removed with the diathermy 
snare from 169 patients, and a further 107 smaller 
polyps were destroyed with a new 'hot-biopsy' technique. 
There were no serious complications, but 1 patient 
sustained a ‘closed’ perforation, which was managed 
conservatively, and in 2 others significant haemorrhage 
occurred. Comparison of colonoscopy with the Malmo 


double contrast enema shows that up to 95 per cent of 


polyps ever 5 mm in diameter can be demonstrated 


radiologically. High quality X-rays allow | limited 
colonoscopy and justify radiological rather than 


colonoscopic follow-up. Colonoscopic removal ef all 
polyps saves the patient unnecessary irradiation, since 
barium enema examination need then be repeated only 
every 3-5 years. 


THE introduction of the fibre-optic colonoscope and 
mastery of the technique of using it have made all 
parts of the colon accessible to direct vision and 
instrumentation (Deyhle and Demling, 1971: Sakai, 
1972; Williams and Teague, 1973). The purpose of this 
article is to review early experience at St Mark's 
Hospital in the use of the colonoscope in the diagnosis 
and the removal of colon polyps and to compare these 
results with those of radiology and surgery. 

Colon polyps give concern for a number of reasons. 
They may be the source of frank or occult blood loss, 
occasionally they seem to be associated with abdominal 
symptoms which cease after polypectomy, but 
commonly they are an incidental finding on barium 
enema examination. There is much evidence to 
support a 'polyp-cancer sequence’, and adenomatous 
polyps as well as villous adenomas are generally 
accepted as neoplastic lesions which have malignant 
potential (Morson and Bussey, 1970). Neither the 
radiographic image nor the visual appearance of a 
polyp gives any guarantee about its nature, and 
histological examination is necessary to make a 
diagnosis. Forceps biopsies give an inadequate 
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and Barbosa, 1952), and complete removal is therefore 
desirable for full histological study. In the rectum and 
lower sigmoid colon this is possible through the rigid 
sigmoidoscope, but polyps above this have had to be 
removed by abdominal operation and colotomy, 
which have a potential mortality and significant 
morbidity (Kleinfeld and Gump, 1960), Except in the 
case of patients with familial adenomatous polvposis, 
operation has therefore only been justified if the size of 
the polyp is over I cm in diameter, when there is a 
higher risk of malignancy (Enterline et al, 1962; 
Morson, 1974). Patients with smaller or pedunculated 
polyps (Martel and Robins, 1971) have been committed 
to annual or biennial barium enema examination with 
the prospect of eventual surgery if the lesion increases 
in size (Figiel et al., 1965). However, both on barium 
enema films and at operation polvps can be missed 
(Deddish and Hertz, 1959) and surgical polypectomy 
through multiple colotomies has a significant morbidity 
(Kleinfeld and Gump, 1960), 

Clearly, present methods leave a great deal to 


be desired in the management of these lesions. 
Colonoscopy and colonoscopic polvpectomy appear 


to provide the answer. Wolff and Shinva (1973a, D) 
have recently reviewed their series of over 600 colono- 
scopic polypectomies. Other published series are small 
and mainly descriptive (Friend, 1972; Ottenjahn, 1972; 
Deyhle et al., 1973; Fruhmorgen and Demling. 1973; 
Testas et al., 1973; Williams et al, 1973). In reviewing 
our series of 300 polypectomies in 169 patients we have 
attempted to put colonoscopie polvpectomw in 
perspective from the clinician’s point of view, and 
have also indicated its problems and limitations. 


Organization and technique 

Patients were examined with the colonoscope only 
after barium enema examination and sigmoidoscopy. 
In our hospital a modified Malmó air contrast barium 
enema technique (Malmö enema) is employed 
(Welin, 1958; Young, 1966), but half of the patients 
were referred from other hospitals and in most of these 
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à conventional barium enema without air contrast had 
been performed. This has enabled us to compare the 
diagnostic accuracy of radiological technique in 
specialized and non-specialized centres. The barium 
enema films were reviewed by one of us (H. L.) before 
colonoscopy and the X-rays and results of the review 
were available to the endoscopist. In the majority of 
cases in this series colonoscopy was performed 
because of polyps demonstrated on barium enema 
examination, and in the remainder the patient had 
unexplained rectal bleeding and a normal barium 
enema film. 


Organization 

Most of the patients initiated their own bowel 
preparation at home on receipt of instructions and 
medication by post and came into hospital 3 hours 
before colonoscopy. A few elderly patients, those with 
colostomies and those living at a distance were 
admitted to hospital | day early for purgation. 

Patients with large polyps had blood taken for 
blood grouping, but apart from phvsical examination, 
sigmoidoscopy and barium enema examination. no 
other routine investigations were undertaken before 
polypectomy unless there was a clinical indication to 
do so. Before polypectomy the operative nature of 
the procedure was explained to the patient and written 
consent obtained. 

All the patients spent I night in hospital after 
polypectomy. No special diet or convalescent régime 
was recommended but because of the sedation used 
patients were instructed not to drive for at least 24 
hours and sometimes not to work for this period. In 
patients found to have adenomatous polyps a routine 
clinic appointment was made for follow-up | year after 
polypectomy and the patient was informed that a 
repeat Malmo enema would be performed in 3-5 
years’ time (see Discussion). 


Bowel preparation and medication 

Bowel preparation (Williams and Teague, 1973) must 
be particularly thorough before polypectomy. lt is 
essential that a good view is obtained of a polyp to be 
snared, and that no residual fluid is present to dissipate 
the diathermy current. Once the snare is passed down 
the single channel of some instruments suction 
becomes difficult, and a dangerous situation could arise 
if bowel contents appear at the polypectomy site after 
the snare loop has been closed. We have obtained 
satisfactory preparation using either 30 ml of castor 
oil or sennosides (Senokot DX 140 mg) given 24 hours 
beforehand followed by one or more oxyphenisatin 
enemas (Veripaque 3 g in 1500 ml) 1-2 hours before 
examination. The use of oxyphenisatin per rectum is 
not associated with hepatotoxicity and no resultant 
case of jaundice has been observed in the past 5 years 
at St Mark’s Hospital although approximately 5000 
oxyphenisatin enemas are given annually. In the 
majority of patients a single intravenous injection of 
diazepam (Valium), 10 mg Lv., and pethidine, 
25-50 mg i.v., was administered immediately. before 
inserting the instrument and gave satisfactory sedation 
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and analgesia during the procedure. In some patients 
no medication was used. An antispasmodic (hyoscine 
n-butyl bromide (Buscopan), 40 mg intravenously) 
was administered only if there was marked spasm 
likely to interfere with the examination. 


Instrumentation and techníque 

Our colonoscopic technique has been fully described 
elsewhere (Williams and Teague, 1973). Complete 
facility with the colonoscope is required for fell 
examination of the colon and accurate placement of 
the polypectomy snare over any polyp. 

ACMI (9000 PL and F9A), Olympus (CFLB) and 
Machida (FSS) colonoscopes were used. Of present 
instruments, those from ACMI have proved the most 
convenient for polypectomy, partly because of the ease 
of passing inert gas (CO, or N,) through the air 
connection and then controlling gas flow by the 
insufflation button. The new Olympus ‘operating 
colonoscopes’ (CFMB,, FCLB,) were not used in this 
series but have a second button for the control of CO, 
insufflation, a single larger channel and a snare 
deflector. The ACMI F9A colonoscope has in addition 
to the usual 2-3-mm ‘biopsy channel’ a second 4-mm 
diameter ‘instrument channel which proves highly 
convenient during polypectomy (see below). 

Snare wires can be home-made with a long loop of 
braided wire passed through plastic. insulation 
sleeving, but we have used the commercially available 
ACMI, Storz and Olympus snares and found them 
convenient to use. The flexible ACMI snare is easy to 
place over large polyps but the loop is fragile and may 
break after about 30 polypectomies. The Storz snare 
has a CO, channel and is made of stiff fine wire which 
is best for removing small or sessile lesions but risks 
cutting through a polyp stalk before adequate electro- 
coagulation has occurred. These snares can be used 
down any colonoscope. 

Examination was started in the left lateral position 
on the X-ray table and the patient's position was 
changed thereafter as necessary to allow fluoroscopy 
or better visualization of a polyp. Initially, the whole 
colon was examined in each patient, but it became 
clear with experience that if the whole colon has been 
adequately demonstrated on a Malmó enema no polyp 
is likely to be found in the proximal colon, and 
therefore in later cases examination has often been 
limited to the left colon. Passage of the colonoscope 
may greatly distort the anatomy of the sigmoid colon, 
by either stretching or telescoping it, and even for a 
‘limited examinatiom it is wise to show on fluoroscopy 
that the instrument has reached the upper descending 
colon, which gives a definitive anatomical landmark, 
covers the area most liable to develop polvps and also 
allows the instrument to be straightened and there- 
fore kept fully manceuvrable. We feel strongly that 
fluoroscopic control should be available during 
colonoscopy. It is usually best to insert the instrument 
as far as necessary and to remove polyps during 
withdrawal, starting with the most proximal. If a good 
view is obtained of a polyp during insertion, especially 
in a loop or around a flexure where it may be difficult 
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to revisualize the polyp on withdrawal, it may be wise 
to remove it at once and reinsert the colonoscope to 
" examine the colon proximally. There is a theoretical 
hazard of traumatizing the polypectomy site, but this 
has not occurred in our series. 
The snare, or different snares if the double channel 
colonoscope is used, should if possible already be 
inserted to the tip of the instrument so that the loop 
can immediately be opened when the polyp is seen. 
bnless this has been done the acute tip angulation 
which may be necessary to see a polyp in the sigmoid 


colon or around a flexure may prevent passage of 


the snare without losing the view of the polyp. 
With the ACMI and Storz snares it can be difficult to 
open the loop in a confined space and the colonoscope 
has to be passed in proximal to the polyp, the loop 
formed and the instrument and open snare withdrawn 
again until the polyp is seen. 

The snare loop ts passed over the head of small 
sessile polyps and tightened around the base, whereas 
for pedunculated polyps it is closed halfway down the 
stalk, high enough to minimize the risk of heat 
necrosis of the bowel wall, but low enough to include 
early malignant invasion of the stalk. The insulation 
tube of the snare must be seen projecting into the field 
of view at all times, and the snare wire or snared polyp 
must not be allowed to touch the metal tip of the 
colonoscope during current application. Large or 
sessile polyps may need to be removed in several bits, 
partly because of their size and partly for reasons of 
electrical safety (see below). A useful sign that 
the snare loop has been adequately tightened is the 
appearance of cyanosis in the polyp. At this point the 
bowel is evacuated of air and inert gas is insufflated 
before applying diathermy current. 


Diathermy technique 

All the apparatus used was grounded to a single earth 
point, the patient being isolated except through the 
diathermy snare and patient plate. As a safety measure 
the colonoscope was also connected to earth through 
the patient plate. A portable diathermy apparatus was 
used, producing a high frequency, blended, cutting/ 
coagulation current. Before using the diathermy 
apparatus for polypectomy, tests were made on colon 
specimens resected at operation to ascertain the 
approximate range of dial settings required for 
polypectomy using any particular snare or diathermy 
source. If during polypectomy the normal maximum 
setting is reached without obvious tissue coagulation, 
a fault should be suspected and the tightness of the 
snare loop and the electrical circuit checked. Curtiss 
(1973) has fully reviewed the theory of diathermy 
currents and the electrical precautions which must be 
observed. The cardinal principle in polypectomy is to 
tighten the snare and to elevate the polyp away from 
the bowel wall in such a way that the current passes 
into the smallest possible area of stalk tissue, with high 
resulting “current density’ and localized heating 
(Fig. 1). With small sessile polyps a 'pseudo-pedicle' 
can be formed by forcibly lifting the snared polyp. The 
polyp head must not touch the opposite wall of 
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Fig. 1. The principle of ‘current density” in diathermy 
electrocoagulation; the heating effect in a polyp stalk of a 
5 W current for | second (after Curtiss. 1973) 
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Fig. 2. 'Hot-biopsy' diathermy forceps showing the 
principle of selective coagulation necrosis at the polyp base 
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bowel during the application of the current, or heat 
necrosis wfll occur at this point as well as in the stalk 
and perforation may ensue. If the snare is not closed 
properly, or if the polyp is broad-based, tissue 
resistance is less, more current is required for a longer 
period and there is a risk of whole-thickness heat 
necrosis of the bowel wall; for this reason ‘piecemeal’ 
removal of large sessile polyps is recommended. The 
current used should be mainly, or even entirely, 
coagulating in character and should be applied for a 
reasonably short period. We have found that a total of 
10-15 seconds of interrupted current application is 
usually sufficient for polypectomy, starting at a low 
dial setting and increasing with each short burst until 
first tissue discoloration and then severance occur. 
Using a short period of high intensity current localizes 
the heat produced to the polyp stalk, but itis important, 
especially when using a blended current, to give long 
enough for haemostasis to occur and visible dis- 
coloration of the stalk is an indication that this has 
happened. If a coagulating current is applied at a low 
dial setting for too long a period complete desiccation 
of the polyp stalk may make severance difficult. If 
visible coagulation has occurred but the snare wire is 
not cutting through at the normal *'maximum' setting 
it is usually preferable to cut mechanically by pulling 
the whole snare back into the colonoscope rather than 
to risk using an even higher dial setting. 

A useful extension of these principles occurs in the 
use of electrically insulated biopsy forceps (Williams, 
1973)in the diathermy-biopsy or 'hot-biopsy' technique 
by which polyps of up to about 7 mm can be simul- 
taneously biopsied and destroyed in a few seconds by 
passing a strong coagulating current down the closed 
forceps (Fig. 2). The tissue enclosed in the conductive 
material of the forceps is bypassed by the current and 
therefore not heated. It is now our policy to biopsy 
and destroy all small lesions by this technique, and 
prototype insulated forceps have been designed for 
the purpose (ACMI). 


Retrieval of snared polyps 

Although a snared polyp can be sucked on to the tip 
of the instrument and withdrawn, this has the dis- 
advantage that the bowel is not observed distal to it 
and the colonoscope has therefore to be reinserted for 
further examination. The use of polyp retrieval forceps 
(Seifert, 1972), a Dormia basket (Williams et al., 
1973) or the polypectomy snare to secure the polyp 
beyond the tip of the colonoscope is useful since it 
allows examination of the bowel on withdrawal as well 


as holding one or more polyps safely. The introduction 
of the new ACMI F9A two channel colonoscope 
facilitates this by allowing the polyp to be grasptd ° 
before section rather than having to hunt for it 
afterwards, and small polvps can be removed through 
its larger channel. If a polyp is lost after snaring, 
degeneration starts immediately and useful histological 
examination may be impossible within a few hours» 
unless the polyp is evacuated as soon as possible using 
a saline enema. . 
Except for the “hot-biopsy’ technique mentioned 
above, there is no simple way of retrieving multiple 
snared polyps, because in order to be able to identify 
the exact site of any polyp shown histologically to be 
malignant each polyp must be removed individually. 
If the stiffening tube (Deyhle, 1972; Williams and 
Teague, 1973) is in position some colonoscopes can be 
withdrawn through it and then reinserted to the 
splenic flexure, but this is only practical for polyps 
proximal to the descending colon. The Dormia basket 


be snared and left behind on the grounds of expediency 
and the smallest withdrawn down the instrument 
channel. If more than 2 large polyps are present in the 
distal colon there may be no alternative but reinsertion 
of the colonoscope. The approach to each patient must 
be determined individually depending on the number, 
size and site of the polyps, the technical problems 
involved and the state of the patient. 


Results 

It is apparent during colonoscopy that the clear colour 
view obtained of the bowel lumen allows much easier 
diagnosis of polyps than is possible on barium enema 
examination. This assumes the ability to pass and use 
the colonoscope successfully, and further limitations 
are the relatively small field of view of the colonoscope 
and the difficulty experienced in seeing perfectly 
around acute bends, flexures or folds. It is not an 
uncommon experience to see a polyp on the way in and 
then not on withdrawal, or vice versa. In 3 patients we 
had repeatedly to examine one part of the bowel to 
find a polyp demonstrated on the barium enema 
films, and in a further 3, although no polyp was seen, 
examination was technically difficult and a polyp 
could have been missed. We undertook in a series of 
118 patients who had polyps demonstrated on Malmo 
enema films to examine the whole colon with the 
colonoscope in order to assess the accuracy of 
radiology. The radiological results quoted are those 
of the reviewing radiologist, since careful review often 


Table I: NUMBERS AND PERCENTAGE OF POLYPS SHOWN ON MALMO AND CONVENTIONAL SINGLE 
CONTRAST ENEMA FILMS COMPARED WITH COLONOSCOPY 


Malmo enema (118 patients) 
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Conventional enema (64 patients) 
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reveals demonstrable abnormality which was not 


«commented on in the original report. Errors of 


interpretation of barium enema films are much more 
common than failure of the technique. In these 118 
patients colonoscopy revealed only a single polyp 
greater than 5 mm in diameter proximal to the 
sigmoid colon which was not shown on the Malmo 
enema films, and only 8 polyps in all over 5 mm in 
size were found which were not shown on X-ray 
(Fig. 3). Four of those in the sigmoid colon were in 
association with diverticular disease, and the only 
2-cm polyp missed on Malmó enema examination was 
immediately beside a further polyp of the same size 
which was reported. We conclude that the Malmó 
enema is a highly effective screening procedure for 
polyps, although errors may occur in the sigmoid 
colon, especially in the presence of diverticular 
disease. In Table I the comparative efficacy of 
the Malmo enema and the conventional enema in the 
diagnosis of polyps is expressed in terms of the 
percentage of polyps seen on colonoscopy which were 
visible on review of the X-rays beforehand. Summing 
up the results, it will be seen that 98 per cent of the 
polyps over | cm and 78 per cent of the polyps of 1 cm 
and under were demonstrated by the Malmo enema 
method, whereas only 77 per cent of those over | cm 
and 18 per cent of those 1 cm and under could be 


seen on the conventional enema films. The finesse of 


the Malmö enema technique is reflected in the 
demonstration of 73 per cent of the lesions as small as 
5 mm and below. There were 22 reported ‘polyps’ or 
‘ring shadows’ which could not be substantiated on 
colonoscopy. Allowing for the 3 possible failures at 
colonoscopy, 2 diverticula and a ‘polyp’ which 
corresponded to the ileocaecal valve, the remaining 
apparent lesions were presumed to be fecal flecks or 
concretions. One of the patients with diverticula at the 
splenic flexure corresponding to ‘polyps’ on X-ray had 
already undergone four annual follow-up barium 
enema studies. 


Polypectomy 

The sites of the 300 polyps removed with the diathermy 
snare from 169 patients are shown in Fig. 4; the further 
107 small polyps destroyed or removed by diathermy- 
biopsy are not included. It has been our policy to 
remove every polyp seen, regardless of size, because of 
the likelihood of further growth and the desirability of 
histologicalexamination. The numbers of polyps snared 
per patient are listed in Table //, while the size distribu- 
tion of the 300 snared polyps is shown in Table III. Of 
the first 200 polyps removed, 97 per cent of the polyps 
over 5 mm in diameter were recovered for histological 
examination, whereas only 41 per cent of the smaller 
ones were obtained, the others being either lost because 
their small size or left behind because ofthe problems of 
of retrieving multiple polyps. One possible solution 
would have been to biopsy the small lesions before 
snaring or electrocoagulating them, but this is time 
consuming, and the distortion caused to the tiny polyp 
by biopsy may make it difficult afterwards to 
ensure that the rest of it is destroyed. The use of the 
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Fig. 4. Sites and sizes of 300 snared polyps. 


Table H: NUMBERS OF POLYPS SNARED PER PATIENT 
(TOTAL 300 POLYPS) 


No. of polyps snared No. of patients 





More than 5 2 | 
5 3 

4 ^ 5 

3 14 N 

2 38 1 

| 103 62 
Total 169 100 





Table IH: SIZE DISTRIBUTION OF 300 SNARED POLYPS 


Diameter: Over 4 cm No. of polyps: 2 


31-4 cm I0 
2-1-3 cm 17 
I:1-2 cm 57 
6 mm-1 em 114 
Up to 5 mm 100 


Table IV: HISTOLOGY AND SITE OF 198 ADENOMAS, 
9 CARCINOMAS AND 39 OTHER POLYPS 





Histology AC TIG DC S Tota 
Tubular adenoma 10 26 41 5? 1%] 
Villoglandular adenoma 2 4 19 24 49 
Villous adenoma 2 2 i 11 Is 
Carcinoma in adenoma 0 0 | 5 f 
Polypoid carcinoma Ü Ü () 1 
Malignant Iymphoma* 0 0 | 0 
Metaplastic polyp 0 | 3 I4 
Peutz-Jeghers polyp* 2 5 3 i 
Juvenile polyp 0 Ü | 4 5 
Inflammatory polyp 0 | | 2 4 
Submucosal lipoma * 0 | Ü | 
Lv mphangioma* 0 0 | () 
Total 16 40 75 119 280 


AC. Ascending colon. TC, Transverse colon. DC, Descending 
colon. SC, Sigmoid colon. 
* Single patient. 
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Fig. 5. The colonoscope tip acutely angled at the sigmoid 
descending colon junction—a potential ‘blind spot’ for 
viewing and snaring during colonoscopy. 


diathermy-biopsy technique has given very satisfactory 
results in the destruction of polyps of up to 7 mm in 
size, yielding diagnostic histological material in all but 
3 biopsies which were damaged by heating of the 
forceps during over-long coagulation. In | patient 
17 small adenomatous polyps throughout the colon 
were sampled and destroyed in 20 minutes using this 
technique, and in another patient 25 adenomatous 
polyps were either snared or destroyed by diathermy- 
biopsy. 


Colonoscopy in the management of colonic polyps 

The histological classification of the 250 retrieved 
polyps is shown in Table IV, a recovery rate of 83 per 
cent. It is difficult for the colonoscopist to assess the 
nature of a polyp from its appearance, especially when 
it is less than ] cm in diameter, hence the importance 
of histological examination. In practice, however, 
virtually all polyps over this size are adenomas and in 
our series the only major exception to this was the 
patient with Peutz-Jeghers syndrome. The most 
important reason for carrying out histological 
examination. of all polyps is to detect invasive 
carcinoma in the stalk across the line of the muscularis 
mucosae. |n the polypoid lesions examined 
colonosconically this change was found in 9 (3:6 per 
cent). It was apparent at the time of colonoscopy that 
2 of these were carcinomas, and snare biopsies were 
taken to confirm the diagnosis. In the remaining 7 
polyps with invasive carcinoma multiple sections 
confirmed that local excision was complete in 2. Both 
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were of low grade malignancy and no further treat- 
ment was therefore recommended. They measured 1-3 , 
and 1-Ocm maximum diameter respectively —further 
evidence that small size does not exclude malignancy. 
All S of the remaining polyps had carcinoma extend- 
ing to the margin of excision. One patient was very old 
and frail and was not considered to be a justifiable 
surgical risk and is therefore being observed. Local’ 
excision of a segment of bowel was carried out in the 
remainder but no residual tumour could be demont- 
strated at the site of polypectomy in any, neither 
were any lymph node metastases found. However, 
a further small carcinoma was found in | patient 
(see below). All of these cases were of average grade 
malignancy, although in one there was a small focus 
of high grade malignancy close to the margin of 
excision. 

It is of interest that in 6 of these 7 polyps with 
carcinoma there was coexisting neoplastic epithelium 
indistinguishable from that found in benign adenomas. 
In 4 of these it was villoglandular and in the other 2 it 
resembled that seen in a tubular adenoma and suggests 
the probability of a pre-existing benign polyp in these 
cases. Their maximum diameters ranged from 1-0 to 
2:2 cm. 

A further 17 polyps (6:8 per cent) from 13 patients 
satisfied the criteria for ‘pseudo-carcinomatous’ 
invasion of the stalk (Muto et al., 1973), namely the 
presence of adenomatous epithelium across the line of 
the muscularis mucosae which is surrounded by 
normal lamina propria and usually much haemo- 
siderin pigment. Thirteen of these were from the 
sigmoid colon and a further 3 from the descending 
colon, and in both of these regions they would be 
subject to the trauma presumed to be necessary to 
induce this change. The remaining polyp was in the 
transverse colon. The size of these polyps ranged from 
l-1 to 27 em, 12 occurring in tubular adenomas, 5 in 
villoglandular adenomas and | in a villous adenoma. 
In other series no mention has been made of this 
apparently harmless change and it seems likely 
that many may well have been included as carci- 
nomas. 


Failures, difficulties and complications 

In 2 patients the colonoscope could not be passed to 
the site of the polyp because of severe diverticular 
disease with narrowing of the lumen distally. In 
another 2 patients large sessile polyps could not be 
completely removed, and on follow-up colonoscopy 
6 months later neither of these was fully resectable. It 
can be exceedingly difficult to snare a polyp situated at 
a flexure, although it is usually possible after various 
manceuvres including changes of the patient's position. 
The junction of the sigmoid and descending colon has 
proved particularly. troublesome to us in several 
patients because of the acutely angled position often 
assumed by the colonoscope (Fig. 5). It. proved 
impossible to grasp small polyps at this site in 2 
patients, and a further case sustained the only 
significant complication in the series and illustrates tpe 
difficulties experienced in this area: 


An irregular polyp was demonstrated on barium enema 
examination in the proximal sigmoid colon of a 55-year-old 
woman. On colonoscopv after removing a 4-mm polvp distal to 
it the l-5-cm. broad-based lesion was snared. The patient 
complained of fleeting abdominal pain as the polyp was 
severed, and 18 hours later she complained of some lower 
abdominal pain and was noted to have a low grade fever for 
36 hours. Her general condition was good, there was no 
Subdiaphragmatic air and immediate operative intervention was 
not felt to be indicated although localized bowel perforation 
was suspected. Histology showed the polyp to be malignant 
aed at operation 2 weeks later the small bowel was found to be 
adherent to the colon at the polypectomy site. The resected 
specimen showed no residual tumour in the healing ulcer 
representing the diathermized polyp base, but there was a 
second separate 1-cm polypoid carcinoma on the medial aspect 
of the sigmoid-descending colon junction which was not seen 
during colonoscopy or demonstrated on the barium enema 
film. 

Haemorrhage requiring transfusion occurred in 2 
patients in the early part of the series, and minor 
haemorrhage (20--100 ml) in 4 other patients immedi- 
ately after polypectomy. In all these patients the 
haemorrhage stopped spontaneously, although local 
coagulation of the bleeding point was attempted and 
10 ml of 1/1000 adrenalin instilled. We have had no 
case of delayed or secondary haemorrhage. There has 
been no other morbidity and no mortality in a further 
600 diagnostic colonoscopies. 

Discussion 

The polyp problem 

The implications of a policy of diagnostic or pro- 
phylactic polypectomy become a little daunting when 
one considers that adenomatous polyps are present in 
about 20 per cent of colons on post-mortem study 
(Arminski and McLean, 1964; Hughes, 1968), and 
that the figures are even higher in old age or if the 
bowel is scrutinized for the tiniest lesions (Atwater 
and Bargen, 1945). Arminski and McLean (1964) 
estimated that at any one time over 4 million people 
in the USA (4 per cent of the population) have a 
polyp greater than | cm in diameter. However, at 
least 10 per cent of adenomatous polyps over 1-5 em 
in diameter are known to contain invasive carcinoma 
(Grinnell and Lane, 1958; Enterline et al., 1962), and 
Morson (1974) has recently shown that, taking 
tubular, villoglandular and villous adenomas together, 
the incidence of invasive carcinoma is 46 per cent for 
lesions of 2cm and over, 9:5 per cent for lesions 
between | and 2 cm and 1:3 per cent for those less 
than | cm. Previously it was accepted that lesions 
under | cm had a less than | per cent incidence 
of malignancy, and those not accessible through the 
rigid sigmoidoscopy could be followed up and only 
removed if X-ray showed an increase in size (Welin 
et al., 1963). This policy was dictated by expediency 
owing to the problems of laparotomy and colotomy, 
since even a ] per cent risk. of carcinoma is not 
inconsiderable. The wish to avoid abdominal surgery 
has further intensified discussion about the malignant 
potential of adenomatous polyps and has iustified 
conservatism on the grounds that ‘polypoid lesions, 
demonstrated radiographically beyond the reach of 
the sigmoidoscope, present a different problem from 
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those which can be seen and studied through the 
sigmoidoscope' (Arminski and McLean, 19641. 


Diagnosis 

has previousiy 
relied on history taking, proctosigmoidoscopy and 
barium enema examination. Almost half the polyps in 
Grinnell and Lane's (1958) series of 1856 polvps were 
symptomless with no obvious bleeding, and mosi 
clinicians would accept the evidence of Madigan and 
Halls (1968) that, except perhaps under general 
anaesthesia, the rigid sigmoidoscope passed to its limit 
often merely stretches the rectosigmoid junction 
upwards and certainly examines only a small part of 
the sigmoid colon. There is disagreement between 
autopsy studies such as those of Grinnell and Lane 
(1958), claiming 80 per cent of all adenomas to be in 
the rectum and sigmoid colon, and the figures of Blatt 
(1961), Arminski and McLean (1964), Hughes (1968) 


and our own series all showing only 30 per cent in this 
region, but in any case sigmoidoscopy must be 


considered as a sampling rather than a screening 
procedure. Perfection of the double contrast barum 
enema in the Malmo technique as modified by Young 
(1966) provides a satisfactory method of screening the 
whole colon and is capable of demonstrating lesions 
less than 5 mm in size. In this series 95 per cent of all 
the polyps over 5 mm diameter found on colonoscopy 
could be demonstrated by the Malmö enema tech- 
nique, whereas only 74 per cent were shown on 
conventional barium enema films. Even double 
contrast enemas not using the Malmö technique have 
been shown to miss polyps, some of them malignant. 
in up to 46 per cent of cases (Grinnell and Lane. 
1958; Deddish and Hertz, 1959; Bacon et al.. 1963). 
None the less, to realize the potential advantage of 
barium enema studies over colonoscopy as a practica! 
screening procedure it is only necessary to watch the 
relative technical difficulty, slowness and discomfort 
often involved in total colonoscopy and to compare 
the ease and speed with which a radiologist can fll 
the colon with barium and air. Unfortunately. partis 
because it is so easily performed, many radiologists 
have scarcely refined their barium enema technique 
from that described by Haenisch in 1911. The ir- 
adequacy of this casual approach to the barium 
enema stands to be revealed now that clinicians hase 
an alternative diagnostic method, and one of the mosi 
useful results of colonoscopy may be to stimulate 
improvements in routine colon radiology. The two 
should be complementary procedures, barium enema 
examination providing an accurate picture of the 
whole colon and leaving colonoscopy for detailed 
examination of particular areas in selected cases. 


The place of colonoscopy in diagnosis 
Previous concepts of follow-up and management of 
colon polyps are undoubtedly revolutionized by the 


use of the fibre-optic colonoscope but some questions 
are raised. We have shown that in up to 95 per cent of 


stan 


patients the whole colon can be examined (Williams 
and Muto, 1972), and our present experience is that 
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the caecum can be reached in less than 20 minutes in 
the great majority of patients and that the whole 
examination can usually be completed in well under 
an hour. However, in some patients pain is caused or 
the colonoscope is subjected to excessive forces, and 
instrument failure and high repair costs follow. It is 
often impossible to predict in advance which examina- 
tions will be difficult, but the presence of diverticular 
disease, an obviously redundant colon or a history of 
previous abdominal surgery are warnings of probable 
trouble. Because of this unpredictability it has become 
our policy to employ moderately heavv sedation with 
intravenous pethidine and diazepam in all cases, and 
we are correspondingly more careful to watch for any 
signs of discomfort being experienced by the sedated 
patient. Although sedation usually makes the examina- 
tion humane it does not either speed it or spare the 
instrument, and it is our experience that the working 
life of a long colonoscope is around 150 examinations. 
Passage through the sigmoid colon can be difficult, but 
the major stress to the colon and colonoscope usuallv 
occurs during passage of the proximal transverse colon 
or hepatic flexure region. Thus, although the 
colonoscopist is capable of examining the proximal 
colon, if the radiologist has demonstrated this area 
properly beforehand colonoscopy can be limited. The 
Malmó enema examination has proved extremely 
accurate for this purpose, missing only a single 
adenoma in the proximal colon in patients who also 
had total colonoscopy. In patients who have had 
unsatisfactory or conventional barium enemas we 
examine the whole colon routinely to exclude the 
presence of missed polyps. If the barium enema film 
shows an uncertain lesion in a patient with diverticular 
disease, a redundant colon or a history ef abdominal 
surgery, we recommend a repeat X-ray to clarify the 
position before colonoscopy. 


Colonoscopic polypectomy and follow-up 

Even when passage of the colonoscope has been easy, 
snaring and recovery of a polyp can take 20 minutes or 
more in some cases, and small polyps are often as 
troublesome to snare as larger ones. The problem 
arises as to whether small polyps seen on barium 
enema films require removal. If an X-ray demon- 
strates a single 5-mm polyp, because of magnification 
effects, the actual lesion may be only 3-4 mm in size 
and it is obviously debatable whether colonoscopy is 
justified. However, if one polyp is shown there may be 
others that have been missed, and the alternative is to 
recommend repeated annual follow-up barium enemas; 
colonoscopy may demonstrate that the small polyp is 
not pre-cancerous and no follow-up is necessary. 
Providing the radiologist is certain of the diagnosis we 
are therefore prepared to undertake colonoscopy and 
polypectomy for lesions down to 6-7 mm in size, but 
if the lesion is in the proximal colon, if the patient 
is aged or if there is any technical contra-indication 
to colonoscopy, radiological follow-up is preferred. 
All polyps seen during colonoscopy, regardless of 
size, are either snared or destroyed by diathermy- 
biopsy. Clearance of the colon by colonoscopy and 
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polypectomy may allow much less frequent follow-up 
X-rays. There is a 50 per cent likelihood in 4 years pr 
more of further adenomas developing in patients who 
have had one or more adenomas removed (Kirsner 
et al., 1960), and although there is no definitive data 
about the growth rates of early adenomas it seems 
unlikely from available figures that a polyp of. 
significant size would develop in less than 3-5 years. It 
is our policy after every visible polyp has been either 
snared or destroyed at colonoscopy to recommend 
annual clinical follow-up and sigmoidoscopy with a 
repeat Malmo enema examination in 3-5 years. 
Follow-up colonoscopy is oniy suggested in particular 
patients where barium enema results have been 
unsatisfactory or where there is doubt that polypoid 
tissue remains after colonoscopy. Repeated colono- 
scopy may sometimes be justifiable in patients where 
the initial colonoscopy has been technically quick and 
easy. With such a scheme of follow-up unnecessary 
colonoscopies and barium enemas are avoided and the 
reduction in numbers of routine enemas should allow 
more patients to be examined while maintaining high 
standards. In hospitals where the Malmo technique 
is not employed the diagnostic inefficiency of the 
conventional barium enema may cause the endoscopist 
to undertake the routine follow-up examinations, but 
this appears to us to be a misuse of the colonoscope. 

The one area in which the efficacy of colonoscopic 
polypectomy might be called into question is in the 
removal of polyps subsequently shown to be malignant. 
Under these circumstances it would be easy to insist 
on surgical resection in every case, but we feel that this 
is unnecessary because of the satisfactory results 
quoted by Carden and Morson (1964) if local excision 
is shown to be complete histologically and if the 
carcinoma is of low or average grade malignancy. 
Jackson (1970) quoted a number of cases where 
metastases occurred from malignant adenomas 
without evidence of invasion of the stalk, but he did 
not state the grade of malignancy and it cannot be 
assumed that further local resection would necessarily 
improve the prognosis, Livstone et al. (1973) have 
shown that even incompletely removed lesions may 
disappear after colonoscopic snaring, presumably 
owing to heat necrosis of the base, and there were 2 
such cases in our series. Both for malignant polyps 
and when there is doubt about the successful removal 
of large, sessile, benign lesions the surgeon may decide 
on colonoscopic follow-up in some patients and local 
resection in others according to clinical circumstances. 


Costs and hazards in polypectomy 


The success of colonoscopic polypectomy is so 
obvious that neither clinical trial nor detailed 


discussion seems necessary to justify it (Goldstein and 
Yum, 1973). 

As a procedure it may actually be more time 
consuming than laparotomy in some cases, and 
equipment and repair costs are high. The lack of 
complications and the overall saving in hospital time 
are, however, self-evident, and in addition the rapid 
return of the patient to normal life and the reduced 
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numbers of follow-up barium enemas must be borne in 

mind in assessing the cost effectiveness of colonoscopy. 
* * `~ ^ > - 
As well as its financial disadvantage, surgical 


polypectomy involves both the known hazards of 


general anaesthesia and laparotomy and the possible 
complications of one or more colotomies into 'dirty' 
bowel. Most surgeons with any experience of this 
'procedure will remember isolated cases of major 
short or long term problems from intra-abdominal 
Makage, sepsis or fistula formation. Kleinfeld and 
Gump (1960), in reviewing 311 patients submitted to 
colotomy and polypectomy, found a 20 per cent 
complication rate, and 7 per cent of their cases 
required further surgery as a result. Deddish and 
Hertz (1959) quoted similar findings and an average 
postoperative stay of 11 days in hospital. Furthermore, 
because of postoperative convalescence, Bloom et al. 
(1973) found that their patients were unfit to return to 
work for 28 days. The record of colonoscopic polyp- 
ectomy is in complete contrast. In both our series 
of 300 polypectomies and that of Wolff and Shinya 
(1973b) of 600 polypectomies there has been only a 
single significant complication-——localized perforation 
of the colon during excision of a large sessile polvp— 
in each case managed conservatively. For an intra- 
abdominal surgical procedure this is an encouraging 
record. We are aware of other unpublished cases of 
perforation occurring during polypectomy as well as 
during diagnostic colonoscopy and it would be wrong 
to consider it as a wholly safe procedure. However, 
because of the vigorous bowel cleansing which takes 
place before and during colonoscopy, management of 
these bowel perforations, whether conservative or 
surgical, appears to have been easy. It is arguable that 
a limited ‘clean’ perforation during polypectomy or 
localized full thickness electrocoagulation is scarcely 
more hazardous than a surgeon’s incision, and that 
identical sealing and healing processes will follow 
suture. In the 2 cases early in our series where haemor- 
rhage requiring transfusion occurred incorrect dia- 
thermy technique was being used, and since amending 
our technique there has been no further case. Wolff 
and Shinya (1973a) reported 5 cases of minor secondary 
haemorrhage which did not precipitate readmission, 
but this has not occurred in our series. With the 
exception of the 3 patients quoted above, all the 
patients were discharged home within 24 hours and 
most returned to work the following day. 

There has not (yet) been an explosion during fibre- 
endoscopic polypectomy but there have been fatalities 
during sigmoidoscopic polypectomy or colotomy 
(Carter, 1952; Levy, 1954), and Rogers (1974) has 
reviewed the place of carbon dioxide insufflation 
during colonoscopy. It has been argued (Ragins et al., 
1974) that the bowel cleansing before colonoscopy 
should have removed the bacterial source of explosive 
gases and that air exchanges during colonoscopy will 
reduce any remaining gases to a safe level. They 
recommend, however, that polypectomy should not 
be performed if the bowel has not been properly 

„cleansed. We agree that the explosion hazard is 
probably theoretical in most circumstances, but we 
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feel that every possible safety precaution should P 


seen to have been taken, especially since itis à matter 
of judgement that the bowel is indeed “properly clean. 


Colonoscopic polypectomy in the hospital service 

The practical difficulties of colonoscopy and colono- 
scopic polypectomy have been referred to earlier and 
are very relevant to the question of the correct person 
to undertake colonoscopie polypectomy. It cannot be 
over-emphasized that some polyps, even in the mid- 
sigmoid colon, can require extreme skill wiih the 
colonoscope if they are to be seen and fully removed., 
Since such dexterity is only acquired by performing à 
large number of examinations it seems preferable tha! 
polypectomy should at present be undertaken bw 
whoever has also undertaken to provide a diagnostic 
colonoscopy service, whether surgeon, physician or 
radiologist. Such a service requires both a considerable 


commitment of time and heavy expenditure on 
instruments, ‘back-up’ instruments and = repairs 


(Williams and Teague, 1973), and the decision to 
embark on colonoscopy should not be lightly taken, 
The technical problems of polypectomy and electro- 
surgery are in comparison easily mastered. Obviousis 
colonoscopic polypectomy is a surgical procedure, to 
be undertaken in centres where facilities for 
resuscitation or subsequent surgery are immediately 
available, and when performed by a physician this 
must be with the knowledge and co-operation of 
surgical colleagues. Half of the referrals to our own 
colonoscopy service are for polypectomy, and the 
number seems likely to increase because of the clear 
benefits—diagnostic, therapeutic, economic — and 
humanitarian—-of this procedure. If colonoscopic 
polypectomy is to become generally available there is 
an urgent need for centres to which patients can be 
referred and in which colonoscopists can be trained. 
The technique is safe and effective, but a haphazard 
approach will not only delay its introduction. but 
could also bring it into disrepute. 
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SUMMARY 
Of 452 patients suffering from malignancy of the 
thoracic oesophagus and cardia of the stomach, 381 
were treated by oesophagogastrectomy. 

The need for early diagnosis is stressed in that 


palliation is all that can be achieved by this method of 


treatment in most cases, but palliative resection 
appears to offer the patient a better chance of survival 
and a more satisfactory relief of his distressing 
symptoms than palliative intubation, 

The hospital mortality has been relatively high. How- 
ever, surgical experience, improved anaesthetic technique 
and the recent establishment of postoperative intensive 
care facilities have resulted in a marked decrease in this 
mortality, while still maintaining a high resection rate. 

The causes of death and pathology encountered are 
also discussed, 


THE anatomical relationship of the oesophagus to 
non-expendable structures precludes the application 
of the ideal cancer operation for this disease. By the 
time the patient presents with obstructive symptoms 
significant involvement of this distensible organ has 
occurred and the tumour has already metastasized 
to the regional lymph nodes in 50 per cent or more of 
cases. If one adds to these cases those having distant 
secondaries one can see that total surgical extirpation 
of this cancer can rarely be obtained and palliation ts 
all that can be achieved in most cases. 

Misgivings have been expressed in recent publica- 
tions on the value of palliative intubation in that the 
quality of palliation achieved is not satisfactory and 
that deaths occur as a result of the insertion. or 
presence of these intraluminal devices rather than from 
the effects of the disease itself (Procter, 1968; Pringle 
and Winsey, 1973). 

We present a series of cases which were treated under 
one consultant thoracic surgeon (D. M. M.) whose 
main objective was to relieve dysphagia when even a 
few months of relief from salivation, pain and 
inability to drink and eat are gratifying in terms of 
palliation. 


Clinical material 

From 1954 to August 1973, 450 cases were admitted to 
the Thoracic Surgical Department, Frenchay Hospital, 
Bristol (Table D. Ninety-eight per cent of the patients 
were operated on by the consultant himself. Because 
of the alteration in surgical attitude that took place, 
the cases have been divided into three groups: group I 


(1954-63), group H (1964-70) and group IH (1971 
August 1973). All the patients in group HE were 


Table 1: ANALYSIS OF TREATMENT CARRIED OUT 


Group i 





Group H: Group Hi: 
LG 











Treatment 1954-63 1964. 70 
Oesophagogastrectomy 142 155* Ra 
Local resection 4 
Staged procedure i 
By pass 4 
Short colon segment E 
Palliative intubation I8 19 ih 
Exploratory thoracotomy i 
Anaesthetic death i z 
Sedation only zn 4 

Total 172 IRO 




















* Includes 3 cases in which palliative intubation faved aru 
oesophagogastrectomy was carried out. 


followed up to the end of November 1973, to aiios 
for a minimum of 3 months’ follow-up. 


Operative management 
Anaesthesia 
Since 1956 hypotensive anaesthesia, that is, autonomie 
blockade. was used in the majority of cases. Patients 
with severe myocardial or cerebrovascular disease or 
renal impairment on clinical history, examination and 
investigation did not receive this type of anaesthesia, 
which was also felt to be contra-indicated in patients 
receiving certain drugs, for example. monoamine 
oxidase inhibitors. 

Selection and exclusion were left entirely to tho 
anaesthetist in charge. None of our patients remained 






consequence of this method. However, during the 
induction of anaesthesia, profound hypotension has 
been encountered. 

In elderly patients who have received hypotensive 
agents too aggressive manipulation of the mediastinum 
during resection of middle third malignancies can 
trigger off arrhythmias, and resuscitative procedures 
for cardiac asystole in these patients are likely to have à 
poor outcome. One such death did occur in group f. 

A skilled and experienced anaesthetist makes hypo- 
tensive anaesthesia a safe method and the relatively 
bloodless field makes resection an easier und quicker 
procedure. 


Surgery 

From 1954 to 1960 a right thoracotomy 
laparotomy was made for all cases with muddle third 
lesions, but it was felt all the time that this was a 
highly dangerous and uncontrolled technique of 
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Table H: ANALYSIS OF CAUSES OF OPERATIVE 
DEATH . 


Group | Group H Group fI 
Cause of death (n= 142) (= 185) {n= 84) 
Leak 16 7 4 
Pulmonary embolus 5 7 vaso 
Aspiration pneumonia 5 7 4 
Myocardial infarction 4 5 3 
Respiratory failure 3 4 
M vocardial failure 4 3 
Infection and septicaemia i 4 = 
Haemorrhage E l E 
Carcinomatosis — 3 3 
Other 3 NN 
Total 43 46 17 


mobilizing the stomach and was therefore dropped in 
favour of preliminary laparotomy followed by a right 
thoracotomy. Left thoraco-abdominal approaches are 
now restricted to lesions of the lower third and cardia 
of the stomach in patients who have had a previous 
gastric resection and in whom the residual stomach is 
obviously inadequate in size and may require short 
segment colon interposition to restore the continuity 
of the alimentary tract. 

Palliative local resections, staged procedures and 


restoration of continuity should be carried out in one 
stage, The staged procedure carried out in our earlier 
experience was indicated by necessity because of 
adverse consequences encountered at operation. 

At the present time our surgical approaches for 
carcinoma of the cardia, lower third and junction of 
middle third and lower thirds is a standard oesophago- 
gastrectomy through a left thoracotomy incision. 
Mobilization of the stomach is achieved bv a trans- 
diaphragmatic laparotomy. The oesophagogastro- 
stomy is an end-to-side anastomosis made with a single 
layer of interrupted 38-gauge monofilament stainless 
steel wire, the knots being tied on the inside. We avoid 
at all times an end-to-end anastomosis, owing to the 
high incidence of leaks following this method (Miller. 
1962; Maillard et al., 1969; Inberg et al., 1971). The 
gastrosplenic omentum is preserved during mobiliza- 
tion of the stomach and this is eventually grafted 
around the anastomotic suture line. 

Occasionally, as a result of error in judgement, on 
transecting the oesophagus visible tumour or more 
proximal intramural deposits were found and the 
anastomosis could not be completed below the arch. 
Under these circumstances the incision was extended 
posteriorly and the pleural cavity re-entered via the 
third intercostal space in order to complete the 
anastomosis above and behind the arch. 


Clinical presentations 

Almost all of the patients with primary lesions 
presented with the well-known clinical picture of 
progressive dysphagia, regurgitation, weight loss and 
substernal or epigastric distress. Only 12 cases 
presented unusual clinical features as a result of 
extension of the neoplastic process by contiguity or 
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metastasis before causing symptomatic oesophageal 
disorders. 

Although there was virtually no delay in admitting 
cases to the unit, only 6:2 per cent of all the cases 
presenting with dysphagia had mild or intermittent 
dysphagia with ability to eat solid food, but even then 
the lesions were advanced. The duration from the onset 


of symptomatic obstructive symptoms to the time of" 


operation (the symptom-operation interval) bore no 
relation to the extent of the lesion or the final outcome 


Resectability rate 

In group I an oesophagogastrectomy was completed 
in 82-6 per cent. In group H, 89:3 per cent of cases were 
explored and an oesophagogastrectomy completed in 
87-1 per cent, that Is, in 97-5 per cent of cases explored 
with a definite plan of surgery the operation was 
completed, whereas 93 per cent of cases in group HI 
were explored and on oesophagogastrectomy com- 
pleted in 90:3 per cent. 


Hospital mortality 

A proportion of our hospital deaths is the result of 
faulty technique and faulty selection in that we are 
biased in favour of resection because of the need to 
relieve dysphagia, and this belief in resection rather 
than palliative intubation would certainly increase the 
mortality (Table II). 

|. Leaks: Leaks occurring in the first 72 hours 
postoperatively are due entirely to technical error in 
the construction of the anastomosis and it is in this 
group of patients that re-exploration may have a 
favourable outcome, whereas leaks appearing after 
this period were in most cases due to vascular 
insufficiency and the mortality remained high whatever 
treatment was resorted to. 

Table TE shows a marked decrease in the incidence 
of the number of leaks encountered over the years. In 
27 consecutive oesophagogastrectomies performed for 
malignancy in 1970, no leaks were encountered. 

Factors contributing to the incidence of leaks were 
examined in groups. 

a. A relatively bloodless field due to the hypotensive 
anaesthesia facilitates dissection and resection, and if 
the blood supply to the stomach appears satisfactory 
during the hypotensive phase it will more than likely 
be sufficient later when the blood pressure improves. 
However, 2 cases developed haematomas at the 
anastomotic line during the operation and both 
developed leaks on the fifth postoperative day. One of 
these patients in addition had a fatal secondary 
haemorrhage from this site confirmed at autopsy. 

b. We avoid T-junction anastomosis (end-to-end) at 
all times now. Two patients in the earlier cases with 
extensive carcinomas of the cardia and | patient with a 
lower third oesophageal lesion and who had had a 
previous Billroth I gastrectomy required T-junction 
anastomosis following resection of their neoplasms. 
All 3 developed anastomotic leaks. 


c. Two patients with extensive cardiac lesions 
involving the pancreas necessitating distal pan- 


createctomy developed leaks 10 days postoperatively, 


* 


' and both died of massive aortic haemorrhage 3 days 
after insertion of an intercostal catheter. It may be that 
apart from the infection, and the presence of a 
drainage tube, the pancreatic digestive enzymes played 
a part in the disruption of the thoracic aorta. 

d. Three patients who developed leaks within 72 
hours were re-explored, and it was found that the de- 
- hiscence was due entirely to poor wire suturetechnique. 

e. Six patients had documented dilatation of the 
thoracic stomach in the immediate postoperative 
period as a result of inadequate Ryle's tube de- 
compression. The magnitude of the dilatation in each 
case was such as to cause arrhythmias and dyspnoea 
and all of them developed leaks 4-6 days later. 

f. Since 1970 we have used an automatic stapling 
device to effect closure of the stomach in the con- 
struction of the gastric tube. In only 1 case did an 
autopsy, performed 2 weeks postoperatively, confirm 
failure of the staples to hold this suture line intact. 

Routine early postoperative contrast studies to 
exclude leaks were not performed. Only in cases where 
doubt existed clinically were radiological studies 
carried out. The presence of microscopic tumour at the 
suture line did not affect the incidence of leaks. 
However, resection for benign strictures had a low 
incidence (Raptis and Milne, 1972). 

Al the patients who were treated with intercostal 
drainage, intravenous alimentation and antibiotics 
died within 3 weeks. All the patients treated similarly 
but with the addition of feeding jejunostomies also 
died in hospital but their deaths were delayed for more 
than 3 weeks. Even after preliminary underwater 
drainage, re-exploration carried a high mortality 
(50 per cent) as a result of fulminating infections 
following re-exploration. Only 3 of these patients who 
were re-explored tasted and swallowed food again, but 
they deteriorated within 3 months from metastatic 
disease, and in each of these cases the diagnosis of a 
leak at the anastomosis was made prior to the onset of 
arrhythmia, hypotension, cervical surgical emphysema 
or empyema, i.e. late signs. 

2. Pulmonary embolism: Many of the patients admitted 
have a high risk of developing leg vein thrombosis In 
that they are elderly, have suffered inadequate fluid 
intake, have spent a period of time prior to admission 
in their own or another hospital bed and some are 
admitted with arrhythmias or developed arrhythmias 
postoperatively. In addition, all have to be placed with 
their legs in a more dependent position postoperatively. 

In analysing the 7 cases in group Il, diagnosis was 
confirmed in each case at autopsy. Three patients were 
over 82 years old, 3 over 70 and 1 was 65. In only 1 
case was the diagnosis of deep vein thrombosis 
clinically established. Two patients had hemiplegias 
from previous cerebral thrombotic episodes and 
another 2 had previously been hospitalized for 
myocardial infarcts. Hypotensive anaesthesia was not 
used during operations of these patients and thus 
appears not to be a major factor in predisposing to 
deep vein thrombosis. 

3, Aspiration pneumonia: This major hazard has been 

‘well recognized and surgical manœuvres have been 


Oesophagogastrectom: 
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advocated to decrease the incidence, such as gauze 
packs in the pharynx and upper oesophagus during th 
resection and anti-reflux ‘wrap-around? procedures 
(Nissen, 1952; Pearson et al., 1969). 

Only patients where the incident was well docu- 
mented in the clinical notes or gastric contents were 
aspirated from the bronchial tree were considered io 
have had this complication, 

The conscious state of the patient is important in 
protecting himself against this hazard. Over-sedation 
at night to "keep things quiet for the nursing staff anc 
resident surgical officer can only lead to permanent 
silence as far as the patient is concerned. The head of 
the bed should be elevated on 20-25-cm blocks rather 
than relying on pillows to maintain a propped-up 
position. 

Berson and Adriani (1954) stressed the frequency 
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and magnitude of aspiration during anaesthesia, but 
terms like ‘silent regurgitation and aspiration! may 
imply a slow insignificant malady instead of a very 
sudden, definite and often fatal episode. l 

Included under this heading are cases whe 
succumbed from tracheobronchial-gastric fistula 3.4 
weeks following palliative resections of middle thirc 
lesions. Similarly, massive secondary haemorrhage 
from the pulmonary artery occurred in 2 cases 2 weeks 
postoperatively. Macroscopic tumour remained at the 
lung hilae after resection. Also a few cases gradually 
deteriorated while still in hospital from carcinomatosis. 
the dissemination being more extensive and impressive 
than that seen at the time of operation. | 
4. Respiratory failure: Previously the diagnosis of 
respiratory failure was delayed and patients died with 
autopsies showing diffuse bilateral bronchopneumonic 
consolidation in each case. Cuffed tracheostomy tubes 
did not prevent progressive aspiration problems while 
these patients were ventilated. 

Early institution of intensive respiratory supportive 
therapy has been made possible bv the prompt 
clinical recognition of impending respiratory failure 
confirmed by arterial blood gas analysis and the 
availability of intensive care facilities, 

The presence of malignant tracheobronchial- 
oesophageal fistula does not exclude exploration as 
resection of the main oesophageal lesion can be 
combined with pulmonary resection, but such a 
procedure should not be undertaken lightly in view of 
the already precarious respiratory reserve present in 
these elderly patients. 

5. Coronary heart disease: In group H (133 cases) 
26 patients (16:8 per cent) had clinical histories 
and electrocardiogram recordings showing definite 
evidence of myocardial ischaemia, Five cases died in 
hospital, and of the survivors, only 5 survived for more 
than 12 months. 

6. Age (Table IT): In group H there appears to be no 
difference in the hospital mortality between the age 
groups 65-74 and over 75 years (37.5 and 37-8 per 
cent respectively). In group I there were 13 cases over 
80 years old, 2 of which were over 85, with a hospital 
mortality of 38:5 per cent (5 deaths). In group H there 


were 18 cases over 80, of which 4 were over R$, with 
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8 deaths (44:4 per cent). In group III there were 8 cases 
over 80 véars old, 4 of which were over 85, with a 
hospital mortality of 37:5 per cent. 

Doubtless, patients under 60 years have a better 
chance of surviving the operation (Collis, 1971). 
However, patients over 80 years have the same chance 
Of surviving the operation as those over 65 years. 


fable HI: HOSPITAL MORTALITY RELATED TO AGE 


Group | Group II 
Age (vr) CA) (^. 
Under 54 18:2 231 
55-64 28-2 12:2 
65-74 41°37 37:5 
Over 75 43-3 17.8 





Table IV: ANALYSIS OF CASES BY SITE OF TUMOUR 








Site Group | Group Il Group IH 
Middle third 39 24 17 
Junction of middle and 7 16 10 
lower thirds 
Lower third 63 57 33 
Cardia stomach 13 AS 24 
Total 142 155 84 
Table V: ANALYSIS OF CASES BY CELL TYPE 
Cell type Group | Group Il Group IH 
Squamous 84 RR 45 
Adenocarcinoma 49 47 34 
Anaplastic 9 16 4 
Other 4 | 
Total 142 155 84 





a 


Fig. 1. Barium meal film (a) and resected specimen (5) showing extensive malignancy in a patient diagnosed 3 months 
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Pathology 
Tables IV and V depict the site and cell type of the 
lesions resected. p 

Of the 155 resected specimens in group ll, the 
tumour involved the full thickness of the oesophagus 
in 83-9 per cent. The whole circumference was involved 
in 41:9 per cent; spread beyond the oesophageal wall 
into the surrounding connective tissue occurred in^ 
45-8 per cent. In 68:4 per cent of cases tumour was 
demonstrated histologically in lymph nodes removetl 
at the time of resection. The longest survivors had 
lymph nodes histologically free of tumour. In 35 
patients macroscopic tumour remained in the chest or 
abdomen following resection: 14 of these patients died 
in hospital, 2 survived for 12 months and 2 for 18 
months. The rest died within the first vear. Two of 
these survivors required palliative intubation to relieve 
dysphagia due to extrinsic compression of the oeso- 
phagus bv massive mediastinal recurrences. 

Eight patients had histological tumour present at 
the line of transection, and 4 died in hospital, none of 
them from anastomotic leakage. Two survived for 
more than 12 months and 2 for more than 18 months. 
One of the I8-month survivors required palliative 
intubation owing to recurrence at the anastomotic line. 

Three patients had both macroscopic tumour left 
behind and microscopic tumour at the anastomosis. 
All 3 died within 12 months and none had recurrence 
of dysphagia. 

Middle third lesions did less well than those of the 
lower third, primarily owing to earlier invasion of the 
neighbouring structures. Most of the cardiac lesions 
showed intra-abdominal spread at the time of resection, 
primarily owing to the delay in diagnosis, unless early 


previously as suffering from hiatus hernia, but with the recent onset of Jess intense reflux symptoms and loss of weight 
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obstruction to the lower end of the oesophagus 
occurred. 

Previous reports concluded that the combination of 
hiatus hernia with malignancy of the stomach or 
oesophagus is purely coincidental (Feldman and 
Meyers, 1952; Adler and Rodriquez, 1959). However, 
Smithers (1955) felt that hiatus hernia may predispose 
to the development of associated malignancy. Analvsis 
of our cases has made us aware that the demonstration 
of a hernia in the cancer age group does not exclude 
the presence of a carcinoma and that a negative biopsy 
in a suspicious stricture above a hiatus hernia only 
leads to delay in resection (Fzg. 1). 


Degree of palliation achieved 

Table VI summarizes the hospital mortality and deaths 
within 3 and I2 months following oesophago- 
gastrectomy in the three groups. The overall mortality 
(including hospital mortality) within 12 months was 
66:9 and 58:7 per cent in groups I and H respectively. 
However, it is to be noted that the mortality within 3 
months for the patients receiving only palliative 
intubation was 88-9, 84-2 and 75 per cent in groups I, 
If and HI respectively, whereas mortality within 3 
months for the patients receiving oesophago- 
gastrectomy was 38-0, 335 and 226 per cent re- 
spectively. 

Of the survivors in groups | and H, 13:1 and 10:1 per 
cent respectively reacquired their original symptom, 
that is, dysphagia due to recurrence of malignancy, the 
levels of which are tabulated in Table VII. However, 
in only 5-8 per cent of the total survivors (groups I and 
Il) was the dysphagia severe enough to require 
intubation. In addition, 5 patients developed benign 
strictures at. the anastomosis 3-9 years following 
oesophagogastrectomy. Four cases are thought to be 
due to too small an anastomotic construction at the 
original operation. In 2 of these cases thread sutures 
were used for the anastomosis. The fifth case doubtless 
developed a stricture secondary to reflux oesophagitis 
9 years later. 

This leads us to believe that palliative resection 
where possible offers a far better chance of prolonging 
the patient's life and more satisfactory relief of the 
patient's disability to swallow and enjoy his meals. 
However, most of the patients reiected as inoperable 
had extensive malignancy which doubtless contributes 
to a poor outcome following palliative intubation. 


Conclusions 
The experience of one surgeon of the management of 
carcinoma of the oesophagus and cardia by oesophago- 
gastrectomy has been reviewed. Because of the high 
resection rate and the uniformity of treatment a true 
reflection of the outcome of this modality of treatment 
can be ascertained. Palliative treatment is all that is 
feasible in most of these patients, and therefore 
improvement in swallowing, relief of pain and 
moderate prolongation of life have been achieved by 
this method. 

Early diagnosis is essential in that, reviewing the 
5-year survivors, it became obvious that most of them 


Oesophagogastrectomy 


Table Vi: HOSPITAL. MORTALITY AND 12-MOS TH 
SURVIVAL È 
Group | 





In hospital 


Within 3 months after HE SHEET (ye T. 0 
discharge 

Within 12 months after A. S TON 45 4p3 
discharge 

Overall mortality including %5 66:9 9t 35-7 


hospital mortality 








* Five patients not seen in the follow-up clinic were presumed 
dead. 


Table VII: LEVELS AT WHICH RECURRENT 
MALIGNANCY CAUSED OBSTRUCTION IN THE 
SURVIVORS 


Level Group | Group iH 

Anastomosis i 
Mediastinum E : 
Thoracic inlet i i 
Gastric remnant 2 : 
Pylorus 4 , 
Duodenum 

Total i3 ii 


had been under the care of physicians familiar with the 
subtle symptomatology that early malignancy of ihe 
oesophagus may display, even in patients with hiatus 
hernia. 

The higher the resection rate the higher the hospital 
mortality. Hypotensive anaesthesia proved a factor 
in achieving a higher resectability rate. A major 
reduction in the hospital mortality was achieved 
through both the experience acquired and the 
meticulous care taken in the construction of ihe 
anastomosis. Postoperative anastomotic leaks were 
reduced. Greater care in preparing the cases for 
surgery together with improved postoperative intensive 
care facilities have combined to produce better results, 
Once a resection, even when only palliative, has been 
carried out, half-hearted postoperative and supportive 
care should not be encouraged. 

Re-exploration following the diagnosis of an 
anastomotic leak appears to offer the best prognosis in 
patients showing minimal mediastinitis. Cardio- 
pulmonary complications account fer most of the 
postoperative morbidity and mortality, and the early 
recognition of pulmonary failure is essential so that 
early supportive therapy be instituted. 
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Palliative resection of oesophageal carcinoma 


without formal thoracotomy 


R. M. KIRK* 
. 

BLIND coring out of the oesophagus for the treatment 
of carcinoma was described by Turner (1933). Le 
Quesne and Ranger (1966) adapted the technique for 
mobilization of the normal oesophagus when carrying 
out pharyngolaryngectomy with immediate pharyngo- 
gastric anastomosis. 

The technique described by Le Quesne and Ranger 
(1966) is occasionally suitable for the palliative 
resection of oesophageal carcinoma, provided that the 
patient has a reasonable life expectancy. Intended 
radical resection is abandoned in the presence of 
hepatic metastases or dense involvement of the coeliac, 
suprapancreatic, lesser omental and other lymph 
nodes. Palliative blind resection has the merit that it 
can be abandoned if difficulty is encountered in favour 
of oesophageal intubation. 


Technique 

The patient lies supine with the neck extended and the 
head turned towards the right. The skin of the 
abdomen, anterior chest wall and neck are prepared 
and towelled off. 

After opening the abdomen through an upper mid- 
line incision, the xiphoid process is excised if necessarv. 
The left lobe of the liver is mobilized and folded to the 
right. After exploring the abdomen, the oesophageal 
hiatus is enlarged anteriorly by dividing the right crus 


cm and the lower gullet is freed from its crural 
connections, 

A hand can now be passed into the posterior 
mediastinum to free the oesophagus. If the growth 
lies at or above the carina of the trachea, simultaneous 
cervical and abdominal dissection may be undertaken. 
The dissection can be abandoned if difficulty is 
encountered, and a suitable tube may then be inserted 
through the growth. 

The cervical oesophagus is approached through an 
incision along the anterior border of the left sterno- 
mastoid muscle, dividing the omohyoid muscle, 
middle thyroid vein and inferior thyroid artery, to 
reach the plane between the trachea and oesophagus 
lying medially and the carotid sheath lying laterally. 
By rotating the thyroid gland and cartilage to the right, 
the plane between the trachea and oesophagus can be 
opened up, leaving the intact left recurrent laryngeal 
nerve attached to the trachea. The separation is con- 
tinued downwards to join the dissection from below, 
thus freeing the oesophagus. 

The stomach is now mobilized, dividing the left 
gastric artery at its origin and carefully preserving the 
right gastric artery, the right gastro-epiploic vessels 
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and the anastomotic arcade along the greater 
curvature. The duodenal loop is extensively mobilized 
by Kocher's method. A widely patent pyloroduodenal 
canal is confirmed by invaginating the anterior gastric 
antral and duodenal walls through the pvlorus with a 
finger (Kirk, 1972). The stomach is gently drawn up 
into the neck. After excluding undue tension on the 
right gastric vessels, a tubular drain is passed inte 
the posterior mediastinum through the upper end ef the 
wound which is then closed. 

In the neck the lower oesophagus is transected. and 
the cardia of the stomach is closed. The cervical 
oesophagus is transected so that the specimen can be 
removed, and an anastomosis is formed between the 
cut proximal end of the cervical oesophagus and the 
fundus of the stomach. The skin wound is closed. 

As soon as possible a plain X-ray film of the chest 
should be obtained to determine if pulmonary 
collapse has complicated tearing of the mediastinal 
pleura. If it has, the air is aspirated through a needie. 
and if the collapse recurs a catheter is inserted, con- 
nected to an underwater seal drain and removed after 
48 hours. 


Results 

These are shown in Table I. Two patients developed 
pneumothorax, and | had evidence of recurrent 
laryngeal nerve paralysis but was untroubled by it. 
One patient died from cardiorespiratory complica- 
tions. The survivors recovered rapidly, none of them 
developed fistulas and they were all discharged from 
hospital within 4 weeks of operation, completels 
healed and eating a normal diet. The palliative effect 
of operation was excellent. The sole survivor has 
extensive spread of disease but does not complain of 
dysphagia. l 


Discussion 
Only exceptionally is a patient considered suitab | 
palliative resection of an oesophageal carcinoma that 
has extended beyond the limits of radical resection. 
Blind coring of the oesophagus with cervical 
oesophagogastrostomy offers gratifving relief as 
compared with intubation. McKeown (1974) stresses 
the danger of tearing the pulmonary veins and knows 
of 1 fatality from tearing of the back wall of the 
trachea. He prefers (McKeown, 1972) formal opening 
of the chest to allow dissection of the oesophagus un der 
direct vision. Although the present author has not vet 
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Table I: DETAILS OF PATIENTS UNDERGOING BLIND THORACIC OESOPHAGECTOMY WITH CERVICAL 


OESOPHAGOGASTROSTOMY 


* 


Contra-indication to radical 


Case Age Sex Cell type Site resection Survival Cause of death 
1 50 M Squamous Middle third Supraclavicular gland 10 mth Metastases 
2 56 M Squamous Upper third Recurrence after cobalt therapv 5 mth Metastases 
3 68 M Squamous Middle third Spread to coeliac glands 10 mth Metastases 
4 65 M Columnar Lower third Spread to porta hepatis Alive at — 
12 mth 
5 68 F Squamous Lower third Spread to lesser omentum and 3d Cardiorespiratory 


coeliac glands 


failure . 





had to abandon a blind dissection, Turner's (1936) 
admonition has been borne in mind: *. . . it should be 
the rule that unless the oesophagus with its growth 
can be easily separated from its bed by the insinuating 
finger it is best not to attempt removal.' Provided that 
the stomach is not mobilized until the growth has 
been successfully freed, the procedure does not 
irrevocably commit the surgeon to a resection if 
difficulties are encountered. 


References 

KIRK R. M. (1972) Methods of gastric drainage in the 
presence of benign pyloric stenosis. Ann. R. Coll. 
Surg. Engl. 50, 306-308. 


690 


MCKEOWN K. C. (1972) Trends in oesophageal resection 
for carcinoma. Ann. R. Coll. Surg. Engl. S1, 
213-238. 

MCKEOWN K. C. (1974) personal communication. 

LE QUESNE L. P. and RANGER D. (1966) Pharyngolaryn- 
gectomy with immediate pharyngogastric anasto- 
mosis. Br. J. Surg. 83, 105—109. 

TURNER G. G. (1933) Excision of the thoracic oeso- 
phagus for carcinoma with construction of an 
extrathoracic gullet. Lancet 2, 1315-1316. 

TURNER G. G. (1936) Carcinoma of the oesophagus: 


its treatment by surgery. Lancet 1, 67-72, 
130—136. 


Br. J. Surg. Vol. 61 (1974) 691-697 


Recurrent head and neck cancer: 


the results of treatment 
R. G. WILLIAMS* 


SUMMARY 

A study of 144 patients with cancer of the head and 
neck showed that 67 (46 per cent) developed recurrent 
cancer. Radical second treatment, almost exclusively by 
surgery, secured an 11 out of 67 or I6 per cent crude 
5-year survival rate for recurrent head and neck 


cancer. Further analysis showed that the prospects of 


successful second treatment were negligible or nil with 
certain identifiable tumours or tumour sites. When 
these identifiable cases are excluded the survival rate for 
head and neck cancer became 11 out of 45 or 24 per 
cent. Age and general condition rendered some patients 
unfit for radical surgery. In this series 30 patients were 
treated by radical surgery with a patients cured : patients 
surgically treated ratio of 11 out of 30 or 36 per cent. 


A SENSE Of pessimism seems sometimes to prevail over 
the subject of head and neck cancer that is exemplified 
by Martin's (1961) statement that unless the growth is 
completely removed the patient's chance of life is 
irrevocably lost or very seriously compromised. This 
pessimistic outlook may provide some explanation for 
the relative scarcity of published results of treatment 
of recurrent cancers, and the tendency not to employ 
the conventional yardstick of successful treatment-— 
the 5-vear survival rate. 

Marquez (1967) discussed the management of 
recurrent cancer of the head and neck, but gave 
general indications of his results and not precise 
statistics. Similarly, Loré (1968) only discussed case 
reports. MacComb and Fletcher (1967) provided 
detailed evidence, but only 3-year end results for 
treatment. of recurrent cancer. On the other hand, 
Lederman (1970) fully reported his results for laryngeal 
cancer and showed that a 35 per cent 5-year survival 
rate for primary treatment was increased to a 47 per 
cent 5-vear survival rate through second treatment of 
recurrent or residual cancer. This considerable gain 
does not support Martin's (1961) conclusion, but 
unfortunately laryngeal cancer constitutes only a 
fraction of the incidence of head and neck cancer. 
Cancer of the larynx had an incidence of 2-9 as 
compared with 13-6/100 000 population per annum 
for all cancers of the head and neck according to 
Petersen et al. (1962). Recurrent cancer of the head 
and neck is a not uncommon clinical experience and it 
is necessary to know whether there are reasonable 
prospects for second treatment in the conventional 
terms of 5-year survival, or whether only palliative 
treatment is justified after maximum therapy and 
radical surgery have failed. If reasonable prospects for 
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second treatment exist for some patients, how may 
these patients be identified ? 

This paper is an attempt to answer this question, 
and is based on a general experience of head and neck 
cancer at a hospital of primary referral. Ht is a personal 
rather than a collective experience as this permits à 
consistent treatment policy to be applied. This policy 
was to aim for cure at the first attempt. Nearly all the 
patients with squamous cell carcinoma were treated by 
surgery. Irradiation therapy was employed for aii 
sarcomas. Radiotherapy was also used for primarv 
treatment of squamous cell carcinomas of the nasos 
pharynx, ethmoid sinuses, trachea and posterior wall 
of the oropharvnx where surgery was not considered 
feasible. 


Present investigation 

During the period 1962-8, 144 patients were treated 
for cancer of the head and neck, of whom 67 patients 
either. presented. with or later developed recurrent 
cancer and form the material of this paper ( Tube D. 
Survival for 5 years after treatment of recurrent 
cancer, with no clinical evidence of residual cancer. 
has been taken as the standard of a successul result. 


Results 


Recurrent mouth cancer 

Nearly half of the 24 patients with recurrent mouth 
cancer had local recurrences in the mouth (10 cases}, 
and radical second treatment resulted in 3 being alive 
and well 5 years later (Table H). The second most 
frequent site of recurrence was in the cervical Ivmph 
nodes (6 patients), all of whom were treated bv block 


dissection of the neck, with 3 patients surviving for 


Ae 


5 years. There were 2 patients who developed second 
primary carcinomas of the mouth (buccal mucosa 
and gum) who received radical treatment appropriate 
for primary tumours at these sites, one of whom 
survived for 5 years. Distant metastases occurred in 
3 patients, all of whom had lvmphosarcoma of the 
tonsil; in these no further curative treatment was 


distant metastases, and whose oral tumours ibuccal 
mucosa and mandible) were metastatic from primary 
growths of the kidney and breast. 

The failures of block dissection of the neck io 
control cervical metastases were due to implant 
metastases in a skin flap in one case and local re- 
currence in the neck in another. A third patient died 
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of natural causes unconnected with the mouth 
cancer 1 year after treatment. 


Recurrent pharyngeal cancer 

Of the 18 patients seen with carcinoma of the pharynx, 
11 (55 per cent) developed recurrences. Most commonly 
this was local (7 cases). Cervical lymph node metastases 
occurred in only 1 patient and distant metastases in 
2 cases (Table LIT). The low incidence of lymph node 
metastases was probably due to the routine inclusion 
of block dissection of the neck with primary treatment. 
One patient developed a primary carcinoma of the 
kidney that was successfully treated, and the patient 


Table I: INCIDENCE OF RECURRENT HEAD AND 
NECK CANCER 


Number of patients seen for treatment of 147 
cancer of the head and neck* 
Refused treatment 2 
No treatmentt l 
Number of patients treated 144 
Number of patients with recurrent cancer] 67 
Number of patients treated for recurrent 41 
cancer 


* [Including 5 patients with pleomorphic salivary adenomas of 
the parotid gland and 5 patients with pleomorphic salivary 
adenomas of the hard and soft palate 

T This patient died from causes other than cancer before 
treatment could be commenced. 

l Fifteen of these patients had recurrent cancer when first 
seen. 


Table II: RESULTS OF TREATMENT OF RECURRENCES 
FOLLOWING MOUTH CANCER 


Number of patients treated for mouth cancer* 59 


Number of patients with recurrent mouth cancer 24 (41%) 
No. alive 
and well 

Site of recurrence No. No. treated at 5 years 

Local recurrence 10 9 3 

Cervical lymph node 6 6 3 

metastases 

Distant metastases 5 1 — 

Second primary cancert 2 2 1 

Total 23 18 7 


* Mouth cancer includes World Health Organisation (1967) 
International Classification of Diseases sites 140, 140, 141, 
142, 143, 144, 145-0, 145-1, 146:0 and 170-1. 

T These patients had second primary intra-oral cancers. 


Table M: RESULTS OF TREATMENT OF RECURRENCES 
FOLLOWING PHARYNGEAL CANCER 


Number of patients treated for cancer of the 18 
pharynx* 
Number of patients with recurrent pharyngeal 11 (5522) 
cancer 
No. alive 
and well 
Site of recurrence No. No treated at 5 years 
Local recurrence 7 5 = 
Cervical metastases I = 2 
Distant metastases 2 == Z 
Second primary cancer 1 1 1 
Total 1il 6 I 


* World Health Organisation (1967) International Classifl- 
cation of Diseases sites 146-8, 147 and 148. 
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remains alive and well 5 years later. No surgical 


treatment was possible for the other patients apart 
from insertion of a Mousseau-Barbin tube to palliate 
inability to swallow. Palliative radiotherapy was of no 
benefit. 


Recurrent laryngeal cancer 

A total of 35 patients with cancer of the larynx was: 
treated, of whom 15 (43 per cent) developed recurrent 
cancer (Table IV). Twelve of these patients had 
supraglottic (including epilaryngeal) tumours and 
2 had glottic cancers. There was 1 case of recurrent 
subglottic cancer. 

Most commonly stomal recurrence or paratracheal 
metastases developed (5 patients). Four patients 
developed contralateral cervical lymph node metastases 
(an ipsilateral block dissection having been part of the 
first treatment). There were no instances of locally 
recurrent carcinoma. Five patients had second primary 
cancers, namely of the bronchus (4 cases) and mid- 
thoracic oesophagus (1 case). 

Three patients with paratracheal metastases were 
treated by surgery, with a solitary 5-year survivor. 
One of the 4 patients with contralateral lymph node 
metastases survived for 5 years after a second block 
dissection. One of the failed cases was due to an 
implant metastasis in a skin flap. 


Recurrent cancer of the neck 

There were 5 patients who presented with squamous 
cell carcinoma in the neck unaccompanied by any 
other symptoms or signs. One was probably metastatic 
from a long-cured epithelioma of the pinna, and the 
second a metastasis from a symptomless carcinoma of 
the hypopharynx identified some months after 
treatment of the neck malignancy. The third case was 
later found to be metastatic from a primary carcinoma 
of the epiglottis, and the fourth was eventually traced 
to a carcinoma of the midoesophagus. No primary 
tumour was ever found in the fifth patient. Four 
patients were treated by block dissection of the neck 
and one by irradiation therapy which may have partly 
contributed to the delay in establishing the site of the 
primary growth on the epiglottis. There were no 
5-year Survivors. 


TableIV: RESULTS OF TREATMENT OF RECURRENCES 
FOLLOWING CANCER OF THE LARYNX 


Number of patients treated for cancer of the 
larynx* 35 


Number of patients with recurrent cancer of the 15 (43%) 
larynx 
No. alive 
and well 


Site of recurrence No. No. treated at 5 years 


Local recurrence = 


Cervical metastases 4 4 1 
Paratracheal lymph node 5 3 ] 

metastases 
Distant metastases ] — — 
Second primary cancer 5 — — 
Total 15 7 2 


* World Health Organisation (1967) International Classifier 
cation of Diseases site 161. 


Two patients with carcinoma of the trachea and 


vw thyroid are included here. The patient with carci- 


noma of the trachea developed local recurrence for 
which no treatment was possible. The other patient 
also presented with a tumour of the trachea which was 
thought to be a tracheal adenoma. Several years later 
the development of a goitrous swelling led to revision 
‘of the diagnosis to papillary adenocarcinoma of the 
thyroid. This recurrent tumour was treated by thyroid- 
éectomy, laryngectomy and excision of the upper 
trachea, with reconstruction using skin flaps and a 
permanent laryngectomy cannula to maintain a patent 
airway. Some months later erosion by the cannula of 
the wall of one of the great vessels in the mediastinum 
caused death from haemorrhage. 


Recurrent cancer of the nasal cavities, middle ear and 
accessory SINUSES 
There were 11 patients in this group of whom 8 (73 
per cent) developed recurrent cancer. Two cases of 
sarcoma and one of malignant melanoma died from 
distant metastases. One patient later developed a 
carcinoma of the pancreas after treatment of carcinoma 
of the maxillary antrum. The remaining patients died 
from local recurrences (Table V). 

Two patients were unsuccessfully treated by sub- 
total resection of the temporal bone and no suitable 
treatment was found for the other 6 cases. 


Recurrent cancer of the skin 

There were 5 patients in this series with. extensive 
malignant tumours of the skin of whom 2 presented 
with recurrent cancer of the scalp and nose (Table VI). 
Both were treated by surgery, with a solitary 5-year 
survivor, the other patient dving from accidental 
trauma before the lapse of 5 years. A third patient 
with a large squamous cell carcinoma of the side of 
the nose and medial canthus of the eve developed 
fatal myeloid leukemia several years after excision of 
the epithelioma. Basal cell carcinomas have been 
omitted from this series. 


Table V: RESULTS OF TREATMENT OF RECURRENCES 
FOLLOWING CANCER OF THE NASAL CAVITIES, 
PARANASAL SINUSES AND MIDDLE EAR 


Number of patients treated * if 
a. Nasal cavities 2 
b. Paranasal sinuses 5 
c. Middle ear 4 


Number of patients with recurrent cancer 


a. Nasal cavities | 
b. Paranasal sinuses 3 
c. Middle ear 4 
No. Alive at 
Site of recurrence No. treated S years 
Local recurrence Sinuses I — € 
Middle ear 2 d 0000 = 
Distant metastases Nasal cavity | — 
Sinuses l rae — 3 m 
Middle ear 2 - 
Second primary cancer — Sinuses Poo oen a 
Total 8 A : 


“World Health Organisation (1967), International Classifi- 
cation of Diseases site 160. 


Recurrent head and neck cancer 


Discussion : 

The curability of recurrent head and neck cancer 
When the efficacy of treatment is assessed by survival 
for 5 years it is necessary to know whether it is possible 
to survive for 5 years with cancer present. Martin and 
his associates (Martin and Pflueger, 1935; Martin and 
Blady, 1940; Martin and Sugarbaker, 1940, (941, 
Martin et al, 1940, 1941; Martin, 1941, 1942, 1947, 
1954; MacComb and Martin, 1942) presented ther 


r 
results by the ‘net’ method. There were 2 per cent of 


Table Vi: RESULTS OF TREATMENT OF RECURRENT 
HEAD AND NECK CANCER BY SITE 








No. of 
patients 
with No. of No. of 
recurrent patients Survivors 
Site* cancer treated at 5 years 

140 Lip 4 4 2 
141 Tongue F 3 L 
142 Salivary glands 3 3 i 
143 Gum 3 E 2 
144 Floor of mouth 3 2 l 
145-0 Buccal mucosa 3 à e 
i45-1 Palate 2 t i 
146-0 Tonsils E 
146-8 Posterior wall of i 

oropharynx 
147 Nasopharynx | MEM 
148 Hypopharynx 9 2 | 
160 Nasal cavities, middle 8 3 

ear and sinuses 
161 Larynx 15 7 k 
162-0 Trachea i 
170-1 Mandible | 
172 Skin 3 2 i 
193 Thyroid gland { i 
196 Secondary neoplasm 8 » 

of lymph nodes 

Total 67 4l 















* World Health Organisation (1967) International C 
cation of Diseases. 


Table VH: SURVIVAL FOR 5 YEARS WITH UNTREATED 
RECURRENT HEAD AND NECK CANCER 


No. of 








Patients 
with 
recurrent No. alive 
Site cancer at 5 years Author 

Lip 94 3 Martin et al. (1945) 

Tongue 347 0 Martin et al. (F340 

Gum 78 | Martin (19413 

Floor of mouth 65 Q Martin and 
Sugarbaker (1940) 

Buccal mucosa 61 i Martin and Prucaer 
(1938) 

Palate 6l 2 Martin (1942) 

TonsH 122 Ü Martin and 
Sugarbaker (E941) 

Nasopharynx 60 0 Martin and Bady 
(1940) 

Nasal cavities 27 j MacComb and 
Martin (1942) 

Larynx 247 0 Martin (1947) 

Thyroid gland 111 27 Martin (1954) 

Total 1273 i5 
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patients alive after 5 years with cancer still present 
(Table VII). This figure was due mainly to the in- 
clusion of patients with thyroid tumours. There is no 
doubt that survival for 5 years of any substantial 
number of patients with recurrent cancer depends on 
effective treatment. 


Factors determining the feasibility of second treatment 
The recurrence rate in this series was 67 out of 144 or 
46 per cent. The 5-year survival rate for patients with 
recurrent cancer was 11 out of 67 or 16 per cent (Table 
VI). Since there is an overall 16 per cent chance of 
survival, it is important that the factors which 
correlate with effective further treatment should be 
identified, as contrasted with those associated with a 
negligible prospect of cure. 

All 7 patients with lymphosarcoma developed 
distant metastases, as did the other 3 patients with 
sarcoma or melanoma. There was no possibility for 
successful second treatment for patients with sarcomas. 
Furthermore, in 2 patients the head and neck growth 
was itself a metastasis from a distant primary cancer. 
Consequently 12 patients (18 per cent) had no prospect 
of successful second treatment. 

The decision whether complete resection of recurrent 
cancer is surgically feasible is often difficult to make. 
The experience of this series suggests that there are 
sites of recurrence at which the prospects of success are 
negligible, viz. local recurrence in the hypopharynx or 
oesophagus following laryngopharyngectomy (7 cases), 
local recurrence in the paranasal sinuses following 
surgery and recurrence in the nasopharynx and 
trachea (3 cases). When these identifiable groups of 
patients, 22 in all, are excluded it is seen that surgery 
for recurrent cancer in the remainder of the patients 
affords a 5-year cure for 11 cases out of 45 (24 per 
cent). 

Among the 45 patients in whom the local condition 
indicated a chance of cure by surgery there were some 
whose age and general condition were such that further 
treatment itself would probably have been fatal. The 
mortality of head and neck surgery, including the 
patients in this series, has been reported by Williams 
and Murtagh (1973). The number of patients treated 
by surgery or irradiation therapy was 41 (Table VD, of 
whom 30 were found suitable for radical surgery, 
yielding an ostensible surgical cure rate of 36 per cent. 
This is a patients cured : surgical treatment ratio, and 
some caution should be exercised in attaching signifi- 
cance to it since the denominator can be varied up- 
wards or downwards by selection of patients. 


Second primary carcinomas 

The crude survival rate has been used rather than ‘net’ 
or ‘actuarial’ methods of reporting results. This 
method has the virtue of simplicity, being based, 
as Paterson (1950) has said, on irrefutable facts: 
the number of patients known to be alive in relation 
to the total number in the sample. The crude survival 
rate accounts for patients who developed second 
primary cancer, rightly rating them as failures. 
During the 12 years of this survey there were 9 such 
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patients (13 per cent) of whom 3 were successfully 

treated. This tendency for patients who have begn . 
successfully treated for head and neck cancer to 
develop another cancer has already been noted by 
Epstein and Shaw (1958). These authors (Epstein et al., 
1960) produced evidence which showed that this was 
a true increase in incidence and not merely the natural 
incidence of cancer in the age group involved. This 
vulnerability to a second primary cancer is a factor 
that should be considered in the management of 
patients who have been successfully treated for cancer 
in the head and neck. A careful long term follow-up 
is necessary if second growths are to be detected early. 


The choice of second treatment 

The large majority of malignant tumours of the head 
and neck are squamous cell carcinomas. Paterson 
(1948) summed up repetition irradiation therapy by 
saying that for squamous cell carcinomas there was 
seldom a good second chance. Radiotherapy for 
recurrent cancer following surgery was discussed by 
Marquez (1967). All his cases died as a consequence of 
their lesions. He concluded that at best only a palliative 
effect was obtained over a period of about 6 months. 
Deutsch et al. (1973) reported similar findings. Of 
31 patients who had postsurgical recurrent squamous 
cell carcinoma in the head and neck region, 29 patients 
either had persistent or recurrent tumour within 6 
months of completing radiotherapy. Only 1 patient 
survived free of disease for more than 2 years. 

Chemotherapy with intra-arterial methotrexate was 
used for 3 patients in this series. The results were 
disappointing and no worth-while palliation was 
obtained. 

Surgical treatment, on the other hand, has a wide 
range of applicability for second treatment, illustrated 
perhaps by the patient who survived without clinical 
evidence of recurrence for over 5 years following 
resection of paratracheal metastases. Block dissection 
of the neck is often capable of being extended. A 
‘fixed’ tumour of the neck may be resected by an 
approach deep to the prevertebral fascia as suggested 
by Rakov (1964), and fixation to the mandible can be 
overcome by marginal resection of the mandible as 
described by Martin (1957). Involved skin may be 
widely resected with repair by skin flaps. There are, 
however, occasions when radical surgical treatment 
should be omitted. One patient in this series with 
recurrent papillary adenocarcinoma of the thyroid 
gland involving the larynx and upper trachea was 
treated by total laryngectomy. Patients with papillary 
adenocarcinomas involving the larynx may have a 
fairly long life expectancy and it would have been 
better policy to have restricted surgery to thyroidec- 
tomy with supplementary thyroid feeding. 

Henschke et al. (1964) and Strong et al. (1966) 
showed that the incidence of recurrent cancer in the 
neck following block dissection was reduced by pre- 
operative irradiation when compared with the 
incidence following surgery alone. There were 2 
patients in this series whose treatment failed on 
account of implant metastases. The results of surgical 
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Fig. 1. A patient with squamous cell carcinoma involving the mandible and skin, treated by mandibulecton 
the involved skin. A block dissection of the neck was not performed at the time of primary surgery on acco! 
Left cervical lymph node metastases later required a block dissection of the neck. The patient was alive and 
later. * 
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Fig. 2. The in-sett ng of a forehead flap into the mouta to 
replace intra-oral lining afte- a subtotal mandibulectomy. 


treatment of recurrent head and neck cancer 
may be improved by integrated preoperative radio- 
therapy. 


The disabilities created b» secondary surgery 

Surgery for recurrent cancer almost inevitably creates 
some functiona or cosmetic disability. Such defects 
should be compared with the disabilities of un- 
controlled cancer, for as Gardham (1964) said: "We 
have all heard i- said that the risk, the shock and the 
mutilation of a radical operation in this region are too 
terrible to contemplate. This is an understandable 
human reaction but the statement usually emanates 
from those who have not been forced, as I have, to see 
the final stages of an urrelieved cancer and are not 
familiar with the sort cf life the mutilated patient 
manages to live.” 

Removal of more than half of the mandible 
undoubtedly creates a considerable alteration in 
appearance (Fiz. 1), although surprisingly these 
patients made little complaint of their inability to 
masticate food. Near -otal mandibulectomy was 
required for one patient in this series, who survived 
for over 5 years “ollowing treatment, but with a severe 
disability. Immediate reconstructive surgery has an 
important role on these occasions, and McGregor 
(1963) has descr bed an intra-oral forehead flap used 
to replace soft tissue loss (Fig. 2). 


The palliative aspects of second treatment 

No account of the palliative role of secondary treat- 
ment has been mentioned. Palliation is self-evident in 
the 5-vear survivors, but palliation is most difficult to 
assess Objectively so that valid comparisons can be 
made. Gardham (1964) discussed the problem of 
palliative surgery and concluded that surgery or 
irradiation therapy for malignant growths of the 
mouth and pharynx either cured or failed but seldom 
palliated. From his experience of metastases in the 
neck he found that even when there was the greatest 
difficulty in peeling the malignant nodes off the great 
vessels there was a very considerable chance that the 
patient would escape recurrence in the neck and would 
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finally die after much less suffering from an internal 
metastasis, This policy for palliation is essentially [he 
same as the aim of cure. 


Conclusion 

The results in this series confirm Martin's (1961) 
opinion that "very often the first treatment of cancer is 
an "all or nothing affair", since in over half of the 
patients no further treatment was possible’. This 
generalization must not be pressed too far, as thefe 
were some primary tumour sites which presaged a 
reasonable chance of success, i.e. between 24 and 
36 per cent for second treatment, namely lip, gum, 
floor of mouth, buccal mucosa, palate (for recurrent 
pleomorphic salivary tumours), larynx and skin. 
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The effect of vagotomy on the inhibition of 
gastric secretion by intraduodenal acid 


A. S. WARD* 


SUMMARY 

Acid in the duodenum is known to inhibit gastric 
secretion in man but whether this response is a humoral 
or a vagal phenomenon is unknown. If a vagal reflex is 
involved then selective and highly selective vagotomy, 
by preserving the duodenal nerve supply, could offer 
advantages over truncal division. This study was 
designed to investigate this claim. 

The effect of intraduodenal hydrochloric acid on 
pentagastrin-stimulated gastric secretion was studied in 
17 control subjects, 32 preoperative duodenal ulcer 
patients and 28 vagotomized patients (16 truncal 
vagotomy and pyloroplasty; 6 selective vagotomy and 
pyloroplasty; 6 highly selective vagotomy). Inhibition 
of acid output occurred in 15 control subjects, and the 
mean inhibition for the group was 2-68 + 0-39 mEgq/10 
minutes (P — 0:001). Inhibition occurred in 22 duodenal 
ulcer patients, and the mean reduction in acid output 
for the entire group was 2-26 + 0-46 mEq/10 minutes 
(P<0-001). Intraduodenal acid failed to produce a 
response in the vagotomized patients irrespective of the 
presence or absence of a duodenal nerve suppl y. 

These results suggest that gastric secretory inhibition 
by intraduodenal acid is a vagal phenomenon in man; 
selective and highly selective vagotomy do not appear to 
carry any particular advantage over truncal section in 
terms of preserving this response. 


Acip in the duodenum is known to inhibit gastric 
secretion in animals (Sokolov, 1904; Sircus, 1958; 
Konturek and Grossman, 1965) and in man (Griffiths, 
1936; Shay et al., 1942; Johnston and Duthie, 1964). 
It has been suggested that the response is a humoral 
one (Jones and Harkins, 1959; Konturek and 
Grossman, 1965; Johnston and Duthie, 1966), 
possibly involving secretin (Johnson and Grossman, 
1968) or other factors such as ‘bulbogastrone’ 
(Andersson et al., 1973), Other workers, however, 
have claimed that inhibition is dependent on a vagal 
reflex (Code and Watkinson, 1955; Pappas and Code, 
1963; Konturek and Johnson, 1971). If a vagal reflex 
is involved then it might be important to preserve the 
duodenal nerve supply at vagotomy, and this has 
been put forward as an important advantage offered 
by selective and highly selective vagotomy (Griffith, 
1969: Johnston and Wilkinson, 1970). There is, 
however, very little evidence for this claim in man and 
the present study was designed first to establish the 
existence or otherwise of a vagal inhibitory reflex, and 
secondly to test the claimed superiority of the newer 
techniques of vagotomy in terms of preserving the 
response. 
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Material and methods 

Seventeen control subjects (14 males, 3 females), 
32 preoperative duodenal ulcer patients (31 males, 
| female) and 28 vagotomized patients (24 males, 
4 females) were investigated. The mean ages of the 
three groups were 39 years, 45 years and 47 years. In 
the last group tests were undertaken 6 months or more 
after truncal vagotomy and pyloroplasty (16 cases), 
selective vagotomy and pyloroplasty (6 cases) and 
highly selective vagotomy (6 cases). All the patients 
were Hollander-negative at the time of testing. Two 
patients were successfully tested both before and after 
truncal vagotomy and pyloroplasty and 2 patients 
similarly before and after highly selective vagotomy. 


Aine T 
N 


Me 


\ \ Ss cK 
ATI 


Fig. 1. Position of Salem sump tube in gastric antrum and 
fine polyvinyl tube in distal duodenum. 
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The method used to assess inhibition was similar 
to that previously reported (Ward, 1973). Gastric 
secretion was collected via a Salem sump tube placed 
in the antrum and 10-minute collections were made 
throughout each test. The duodenum was acidified 
via a fine polyvinyl tube placed with the tip in the 
fourth part of the duodenum (Fig. 1). The gastric 
stimulus was a continuous intravenous infusion 
of pentagastrin (6ug/kghr-' in the controls and 
preoperative patients and O9 ug/kghr^ in the 
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postoperative group). Once a satisfactory secretory 
plateau had been reached, which was usually by | 
hour, 40 ml of O-1-N hydrochloric acid at 37 C were 
instilled down the fine tube into the distal duodenum 
over a 5-minute period. The infusate was labelled 
with 2 per cent polyethylene glycol (PEG) for the 

purposes of assessing duodenal reflux. Gastric 
"secretion was collected for a further hour after 
completing this infusion. The concentration of PEG 
in post-instillation gastric samples was measured by a 
turbidimetric method (Malawer and Powell, 1967). In 
addition, spontaneous reflux was monitored prior to 
duodenal acidification in 6 control subjects, 6 pre- 
Operative patients and 12 postoperative patients (8 
truncal vagotomy and 4 highly selective vagotomy) by 
infusing normal saline labelled with 2 per cent PEG 
down the fine duodenal tube. The rate of delivery was 
21:5 ml/hr and the infusion was discontinued 10 
minutes before duodenal acidification. 

Pyloric losses were measured in 6 control patients, 
6 preoperative patients and 3 vagotomized patients 
using the phenol red method of Hobsley and Silen 
(1969). 

The acid concentration of the gastric samples was 
measured by titration of pH 7 with 0-1-N NaOH 
(Radiometer Equipment). 


Results 


1. Acid output 
The results in the control subjects and pre- and post- 
operative patients are shown in Tables I-V. Acid 
output prior to duodenal acidification has been 
represented. by the mean of the three 10-minute 
collections constituting the plateau. Acid output 
during inhibition is shown as the mean of the three 
lowest consecutive collections following duodenal 
acidification. 

Inhibition occurred in 15 of the 17 control subjects. 
The response was immediate in onset, i.e. within the 
first 10 minutes of commencing the acid infusion, and 


Table 1: EFFECT OF INTRADUODENAL ACID ON 
GASTRIC ACID OUTPUT IN CONTROL SUBJECTS 


Acid output Acid output 


during during 
plateau inhibition Inhibition 
Subject (mEq/10 min) (mEq/10 min) (mEq/10 min) 

I 6:03 2:30 3°73 

2 4-10 3-70 0-40 

3 6:06 4-51 1:55 

4 6:65 4:28 2°37 

5 9-97 6:35 3-62 

6 1:23 0-40 0-83 

7 4:50 1:57 2.93 

8 7:43 2°89 4-54 

9 7-43 1-19 6:24 

10 3-80 3-99 40-19 

Il $522 2-50 22 

12 8-66 6:66 2:00 

13 5.78 2:37 3-41 

14 3-46 2-41 1-05 

15 6:57 2:35 422 

16 1:80 0-24 1-76 

17 7-32 5-80 1:52 

» Mean 5:65 3-15 2:68 

s.e. 40-356 0-47 0-39 
* 


Inhibition of gastric secretion 


Table HH: EFFECT OF INTRADUODENAL ACID (Ox 
GASTRIC ACID OUTPUT IN DUODENAL ULCER 
PATIENTS 


Acid output Acid output 








during during 
plateau inhibition 
Patient (mEq/10 min) (mEg/10 min) 

i 6°56 6:82 25 

2 6-12 683 7 

3 6:15 T2 E 
4 9-36 8:17 1-49 
57 H102 216 8-5 
6T 6:11 223 3-89 
£5 8:47 7.24 p23 
8 412 1-95 ili 
9 10-65 4-00 6-55 
10 11:77 4-86 69i 
11 8:52 7-70 0 82 
12 8-97 6:82 2 oe 
13 8:42 1-67 6.75 
148 10-58 6:59 3 98 
15 9-93 6:65 28 
16 5-94 5-10 (84 
17 6-62 4-62 2:00 
18 3-23 $54 0-11 
19 613 385 2-28 
20 8:10 5:93 DIT 
2l 4-03 3-88 Q8 
22 6:61 5-95 0-66 
23 5-87 $8.81 0-16 
24 10-68 10-29 0-39 
25 5.82 5.85 0-03 
26 8-50 6-01 249 
27 9-36 9-70 0 i4 
28 5-37 4-66 Tf 
29 3-49 1-50 POY 
30 7-9] 4-73 i5 
3i Lil 3-81 7-34 
32 9-04 5:99 3-05 
Mean 7-68 5-39 I6 


* Patient 5 was retested after truncal vagotomy and piore 
plasty (see no. 4, Table II). 

+ Patient 6 was retested after truncal vagotomy and pyjoro- 
plasty (see no. 10, Table HI). 

* Patient 7 was retested after highly selective vagolonty (sec 
no. 2, Table V). 

$ Patient 14 was retested after highly selective vagotomy iser 
no. 5, Table V). 


Table HI: EFFECT OF INTRADUODENAL ACID ON 
GASTRIC ACID OUTPUT IN PATIENTS AFTER 
TRUNCAL VAGOTOMY AND PYLOROPLASTY 


Acid output Acid output 


during after 
plateau infusion Inhibition 
Patient (mEq/10 min) (mEg/10 mini imig TO min) 
i 1-81 2-04 (23 
2 2-50 2:03 0-47 
3 1:04 0-75 O29 
4 2-62 255 007 
5 7-01 6-42 0.59 
6 3:12 3175 ECE 
7 2-30 2:67 CAE d 
8 0-48 0:57 008 
9 2-07 2:49 042 
10 2-29 2-6] 0-32 
LI 3-40 3-48 0:08 
12 2103 23] 0:04 
13 0-68 073 » Qos 
i4 1-60 1-94 (ead 
15 1-40 1-24 O16 
16 5-17 5:61 . O44 
Mean 2:51 2:39 0 € 
S.C. sp 0-41 Qi 
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Table IV: EFFECT OF INTRADLODENAL ACID ON 
GASTRIC ACID OUTPUT IN PATIENTS AFTER 
SELECTIVE VAGOTOMY AND PYLOROPLASTY 


Acid output Acid output 


during after 
plateau infusion Inhibition 
Patient (mEq 10 min) (mEq 10 min) (mEq/I0 min) 
l 1-38 1:46 0-08 
2 2:46 2-30 O16 
3 1-58 1:67 ~ 09 
4 145 1-44 0-01 
5 3-05 3-00 0-05 
6 2-21 2:07 0-04 
Mean 2:02 1-99 0-01 


s.c. 0:27 0-24 — 


Table V: EFFECT OF INTRADUODENAL ACID ON 


GASTRIC ACID OUTPUT IN PATIENTS AFTER 
HIGHLY SELECTIVE VAGOTOMY 


Acid output Acid output 





during after 
plateau infusion Inhibition 
Patient (mEq./ I0 min) (mEq;10 min) (mEq, 10 min) 
| 2-95 2-80 0:15 
2 6-31 6:05 0-26 
3 3-00 2:9] 0-09 
4 4-20 3-97 0-23 
5 3-52 341 0-11 
6 5-76 5-53 0:23 
Mean 4-29 41 0-18 
S.C. 0-59 0:56 — 
7 


Acid output (mEq/sample) 
4 





j 4 367 6 9 IO TT 2B HE 


+ Basal — 4——— — Pentagast rin —————————» 
6 g/kg hr ^ 


Fig. 2. Effect of intraduodena! hydrochloric acid on gastric 
acid output in a control subject. 


lasted for over 30 minutes in nearly all cases. Mean 
acid output for the group as a whole fell from 
5:65 * 0:56 mEq/IO minutes during the plateau to 
3:15+0:47 mEq/I0O minutes during the inhibitory 
phase. The mean inhibition was 2-68 + 0:39 mEq/ 
10 minutes, which is highly significant (7 = 6:18; 
P —0:001). A typical response in one of the control 
subjects is shown in Fig. 2. In 2 control subjects 
acid output was unchanged following duodenal 
acidification, 

Inhibition occurred in 22 of the 32 preoperative 
duodenal ulcer patients. Speed of onset and duration 
of the response were similar to those in the control 
subjects though the changes in gastric output in 
absolute terms were slightly greater. The mean 
plateau output for the entire group was 7°65+ 


700 


0:42 mEq/10 minutes and mean output after duodenal 
infusion 5-39 + 0:39 mEq/10 minutes. Mean inhibition 
was 2:26 * 0:46 mEq/1I0 minutes, which is highly 
significant (f= 492; P<0-001). There was no 
statistical difference between control subjects and 
duodenal ulcer patients in the response to intra- 
duodenal acid. A typical response in a duodenal ulcer 
patient is shown in Figs. 3a and 4a. In 8 patients ` 
gastric secretion remained unchanged following 
duodenal infusion, while in the remaining 2 patients d 
small increase in gastric acid output was observed. 

Acid output was unchanged in 15 of the 16 patients 
tested after truncal vagotomy and pyloroplasty. The 
remaining patient showed a small increase in gastric 
output during the second half of the test. The mean 
plateau output for the group was 2:51 - 0:41 mEq/ 
10 minutes and the output after duodenal infusion 
2:59 + 0:41 mEq/10 minutes. Fig. 3 shows the response 
to intraduodenal acid in the same patient before and 
after truncal vagotomy and pyloroplasty. 

There was no response to intraduodenal acid in any 
of the patients tested after selective and highly 
selective vagotomy. The mean plateau acid output in 
the selective vagotomy and pyloroplasty group was 
2:02 + 0:27 mEq/10 minutes and the mean output after 
duodenal acidification 1°99+0:24 mEq/10 minutes. 
In the highly selective vagotomy group the mean 
plateau acid output was 4:29 + 0:59 mEq/10 minutes 
and the mean output after duodenal infusion 4:11 + 
0:56 mEq/10 minutes. Fig. 4 shows the results in 
the same patient before and after highly selective 
vagotomy: clear-cut inhibition ts evident before 
operation but after highly selective vagotomy there is 
no response. 

2. Acid concentration 

Reduction in acid output after duodenal infusion 
occurred by volume inhibition in some patients, by 
reduction in acid concentration in others and by a 
combination of the two factors in the remainder. 
Thus, among control subjects 9 showed a volume 
inhibition only, 4 a reduction in concentration and 2 
showed a volume inhibition of both volume and 
concentration. Volume inhibition occurred in 8 
preoperative duodenal ulcer patients, reduction in 
concentration in a further 6, and 8 patients showed a 
change in both factors. In the 2 patients in whom 
gastric stimulation occurred after duodenal infusion 
there was an increase in both volume and concentra- 
tion of the gastric juice. 


3. Duodenal reflux 
Duodenal reflux was monitored during basal and 
pre-infusion collection periods in 6 control subjects, 
6 duodenal ulcer patients and 12 vagotomized patients 
(8 truncal vagotomy and pyloroplasty, 4 highly 
selective vagotomy) by means of the PEG-labelled 
saline infusion. PEG was not recovered in any of the 
gastric samples during these periods, suggesting that 
spontaneous reflux was unimportant in our series. 
Reflux after delivery of acid into the duodenum was, 
also assessed in all the tests by labelling the infusate 


Inhibition of gastric secretion 


Acid 


Acid output (mEq/sample) 








Basal = a———— Pentagastrin =maaeeaaeaaaasasssstlt +Basal—> Pentagastrin——————e 
6 ig kg hr" 9 ug. kg hr 
a b 


Fig. 3. Effect of intraduodenal hydrochloric acid on gastric acid output in a duodenal ulcer patient before and after surwers 
a, Preoperative response. hb, Response 6 months after truncal vagotomy and pyloroplasty. 
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* Fig. 4. Effect of intraduodenal hydrochloric acid on gastric acid output in a duodenal ulcer patient before and after sureers 
a, Preoperative response. b, Response 6 months after highly selective vagotomy, 
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Table VI: PYLORIC LOSSES BEFORE AND AFTER 
INTRADUOGODENAL ACID 


Mean pyloric Mean pyloric Change in 
loss during loss during mean pyloric 
plateau inhibition loss 
Subject (ml/10 min) (m1/10 min) (ml/10 min) 
Control subjects 
12 4 27 5:43 +1-16 
13 9-82 5 04 — 4-78 
14 016 2°22 +2 06 
15 6-08 4-46 — 1-62 
16 9-94 5:80 —4-14 
17 1:92 8-00 4- 6-08 
Mean 5:36 5:16 0 20 
s.e +1:64 +0:76 -- 1:68 
Duodenal ulcer patients 
9-05 2-63 — 6-42 
26 12:92 4-75 — 8:17 
27 +0 27 7-59 +7-86 
28 2:68 1:62 — 1-06 
29 +0:77 8-00 +8:77 
30 8-96 6-03 —2 93 
Mean 5:26 5-12 0-14 
$.0. + 2°40 + 1-06 +3-02 
Vagotomized patients 
1 +928 3-53 +12:81 
2 128 +373 — 5-01 
3 9:43 3:06 — 


with PEG. The post-instillation samples were again 
found to be free of PEG; this absence of appreciable 
reflux has been discussed in previous reports (Ward, 
1973). 


4. Pyloric losses 

The data regarding pyloric loss are shown in Table VI. 
Pyloric losses during plateau and inhibitory periods 
have been calculated for each patient using the method 
of Hobsley and Silen (1969). Mean loss during the 
plateau in control subjects was 5:36+1-64 ml/10 
minutes and mean loss during inhibition 5:16+ 
0-76 ml/10 minutes. These means are not significantly 
different. Similarly, for duodenal ulcer patients the 
mean pyloric loss during the plateau period was 5:26 + 
2-40 ml/10 minutes and during inhibition 5:124 
1:06 ml/10 minutes; again these two figures are not 
significantly different.  Pyloric losses were also 
measured in 3 vagotomized patients. There was no 
obvious difference between pre- and post-acidification 
periods though the numbers in this group are too 
small for statistical analysis. 


Discussion 

The results of this study confirm that acid in the 
duodenum inhibits pentagastrin-stimulated gastric 
secretion in man. There was no significant difference 
between control subjects and duodenal ulcer patients 
in the response to intraduodenal acid. This finding is 
in agreement with earlier work on inhibition by 
duodenal acid (Johnston and Duthie, 1964; Wormsley, 
1970) as well as by osmotic agents (Ward et al., 1969) 
and fat (Windsor et al., 1969). In 2 duodenal ulcer 
patients gastric secretion increased following the 
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infusion of acid. It is possible that the local bicarbonate 
response to the presence of acid in the duodenum may , 
have been particularly marked in these patients with 
consequent distension of the duodenum and release of 
gastrin (Nagano et al., 1960). 

Pyloric losses occur during all gastric secretory 
studies (Royle and Catchpole, 1967), and the in- 
hibition observed in our cases could theoretically have ° 
been attributed to increased pyloric loss following 
intraduodenal acid. However, the phenol red studies 
indicate that pyloric losses before and after duodenal 
acidification are very similar in both control subjects 
and duodenal ulcer patients. Furthermore, there is no 
relationship between the magnitude of the pyloric loss 
and the extent of the inhibition in individual patients. 
It appears unlikely therefore that inhibition is related 
in any way to changes in pyloric loss. : 

The results of this study provide clear evidence of a 
vagal enterogastric reflex inhibiting gastric secretion in 
man. The reflex is abolished by all types of vagotomy 
irrespective of whether the duodenal innervation is 
retamed or not. Loss of acid inhibition after vagotomy 
may appear at first sight to be an important physio- 
logical disadvantage; in fact, the potential for secreting 
a high acid output is greatly reduced after vagotomy 
(particularly after truncal vagotomy) so that recurrent 
hyperacidity is unlikely to develop despite loss of the 
normal duodenal secretory ‘brake’. 

The concept of a vagal enterogastric reflex inhibiting 
gastric secretion is well supported by animal evidence 
(Code and Watkinson, 1955; Sircus, 1958; Konturek 
and Johnson, 1971). However, inhibition of denervated 
gastric pouches by intraduodenal acid has been clearly 
demonstrated by other workers, suggesting involve- 
ment of a humoral mechanism (Jones and Harkins, 
1959; Andersson, 1960a,b,c; Konturek and 
Grossman, 1965). In these latter studies a relatively 
weak secretory background was provided by low dose 
gastrin and other agents. In addition, the perfusion 
system in most instances was concentrated in the 
proximal duodenum where there is good evidence 
for the existence of a specific inhibitory hormone 
(Andersson et al., 1973). In the studies supporting a 
vagal inhibitory reflex stronger secretory stimuli were 
used, and in most cases the whole duodenal loop was 
exposed to acid. These differences in experimental 
technique may account for the apparently conflicting 
results. 

In the only other study of note in man Johnston and 
Duthie (1966) produced gastric inhibition by an agent 
transmitted by cross-transfused blood. In addition, 
they demonstrated a small inhibitory response in some 
vagotomized patients. Only 1 patient was known to 
have had a complete vagotomy, however, so that it 
is difficult to draw definite conclusions from their 
study. Moreover, the gastric secretory rate in their 
experiments was 50 per cent or less of maximum, 
compared with maximal stimulation used in our 
series, and a much stronger inhibitory stimulus was 
applied. A proximal duodenal perfusion system was 
employed, as opposed to a bolus injection into, 
the distal duodenum in our series. An additional 
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non-vagal mechanism could well operate under these 
circumstances, as in some of the animal experiments 
discussed above. Secretin has been suggested as the 
factor responsible for gastric inhibition by some 
authors (Johnson and Grossman, 1968), and certainly 
exogenous secretin can produce inhibition in some 
circumstances both in animals (Greenlee et al., 1957; 
Gillespie and Grossman, 1964) and in man (Brooks 
and Grossman, 1970; Chey et al., 1970). This effect is 


‘not constant, however (Wormsley and Grossman, 


1964), and the significance of secretin as a physiological 
inhibitor has been recently questioned (Konturek and 
Johnson, 1971). Blood levels of secretin released 
during duodenal acidification are being currently 
measured in this laboratory using a radio-immune 
technique and the results so far suggest that secretin 
release and acid inhibition are independent phenomena 
(Ward and Bloom, 1974). 

Reports from Scandinavia (Nilsson, 1968; 
Andersson et al., 1970) have suggested involvement of 
a separate chalone released from the duodenal bulb, 
termed ‘bulbogastrone’. The results of the present 
study are based on acidification of the distal duodenum 
and are unlikely to shed light on the existence or 
otherwise of this mechanism. 

Other possible humoral factors include gastric 
inhibitory polypeptide isolated by Brown et al. (1970). 


importance of this factor, though the main site of 
production appears to lie in the duodenum (Polak 
et al., 1973). 

Although the presence of an intact vagal nerve 
supply appears to be essential for continued inhibition 
in man a bimodal pathway cannot be excluded. The 
importance of the vagus might then lie in sensitizing 
the end organ (parietal cell) to the effect of humoral 
agents or in permitting the release of a humoral factor 
such as secretin or gastric inhibitory polypeptide from 
the duodenum. Certainly secretin release is known to 
be facilitated by an intact vagal supply (Henricksen 
and Rune, 1969; Moreland and Johnson, 1970), and 
the same may apply to other humoral agents. 

Whatever the ultimate mechanism there appears 
little doubt that an intact vagal innervation is 
essential in man. Preservation of the nerve supply to 
the duodenum at vagotomy does not prevent abolition 
of the reflex so that from this point of view selective 
and highly selective vagotomy do not appear to carry 
any advantages over truncal section. 
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Treatment of acute cholecystitis by routine 


urgent operation 


HUSSEIN BIN MOHAMED SALLEH AND M. BALASEGARAM* 


SUMMARY 

Two hundred and eighteen unselected cases of acute 
cholecystitis have been routinely treated by urgent chole- 
cystectomy within 12 hours of admission to hospital. 
The mortality (0-5 per cent) and morbidity are within 
acceptable limits. The rate of diagnostic error has been 
low (L4 per cent) so that negative laparotomy only 
occurred very occasionally. 


A CONTINUING debate began about 40 years ago as to 
whether patients with acute cholecystitis should be 
treated at the first admission of the patient to hospital 
by surgery or by conservative management (Burnett, 
1971). Immediate operation is defined as that being 
performed within 24 hours of admission, whilst if the 
operation is done after 24 hours but within 7 days of 
admission it is termed early (Essenhigh, 1966). In this 
paper we present our results and conclusions from the 
treatment of acute cholecystitis by routine operation 
within 12 hours of admission to hospital. We define 
operation at this time as urgent cholecystectomy. 


Patients 

Two hundred and eighteen unselected cases diagnosed 
as acute cholecystitis were operated upon within 12 
hours of the admission of the patient to hospital. 
These patients were admitted to the General Hospitals 
in Seremban and Kuala Lumpur, Malaysia, during 
the years 1968—73. All the operations were done by 
either one of the authors. There were 130 female and 
88 male patients, and their ages varied from 20 to 80 
years, with an average age of 55 years. 


Table 1: SYMPTOMS 








No. of 
Symptom cases RO 
Fever 140 64 
Jaundice 92 42 
Vomiting 89 40-6 
Pain in epigastrium and right 76 34.7) 
hypochond aun pe bos 
Pain in epigastrim 73 333 
Pain in right hypochondrium 59 | 27- j 
Table Hi: SIGNS 
No. of 
Signs cases pi^ 
Murphy's sign positive 146 66:7 
Guarding 135 61:6 
Tenderness in right hypochondrium 121 55:2) 
Tenderness in epigastrium and right al 197 347 $90 
hypochondrium j j 
Palpable swelling 73 34:3 
Rigidity 68 A] 


3I 


Table Hi: FINDINGS ON PLAIN ABDOMINAL. 
RADIOGRAPHY 





Finding Na. of cases 
Norma! 82 AW 
Vague haziness in right hypochondrium RA iB 
Enlarged gallbladder shadow 43 2uU 
Calculi 39 0208 
Localized ileus of gut 32 146 
Pressure on hepatic flexure colon TE Af 
Dilatation of duodenal cap and second 7 ve 
part of duodenum 
Complete or partial obliteration of fat 5 : 
line of abdominal wall 
Free fluid in abdomen : o9 
Air in gallbladder or its wall i RN 


Radiographic findings positive in 136 (622,1 cases. 


Diagnosis 

Diagnosis of acute cholecystitis is made on the 
symptoms (Table I), signs (Table if) and results of 
plain radiography of the abdomen ( Table HT), Pain in 
the epigastrium and/or right hypochondrium was the 
commonest symptom, being present in 208 (93 ner 
cent) cases. Tenderness in the right hypochondrium 
and/or epigastrium is the commonest sign, appearing 
in 197 (90 per cent) cases. Plain radiography of the 
abdomen gave positive results in 136 (62 per cent: 
cases. The commonest finding was a vague haziness 
in the right hypochondrium (84 cases). The next mosi 
frequent finding was enlargement of the gallbladder 
shadow (43 cases). Calculi were seen in 39 cases, Often 
more than one radiographic sign was present, 


Operative findings and procedures 
The findings at operation and procedures performed 
are listed in Tables IV and V respectively. Three gail- 
bladders which were removed were normal histo- 
logically, that is, they did not show any microscopic 
evidence of cholecystitis. Thus, the diagnostic error 
rate was 3 in 218 patients (1-4 per cent). A comparison 
of Tables IH and IV shows that fewer stones were seen 
on plain X-rays of the abdomen than were actually 
found at operation. The reasons for this were tha: 
overlying gas shadows frequently obscured the 
opacities due to calculi, some calculi were too smal! 
to be seen on X-rays and some calculi were radiolucent. 
One patient with acute cholecystitis also had an 
extensive carcinoma of the stomach involving the lefi 
lobe of the liver by direct spread. Cholecystectomy, 
gastrectomy, splenectomy and left hemihepatectoms 
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Table IV: OPERATIVE FINDINGS 


Finding No. of cases 


Cholecystitis absent: 3 
Gallbladder, bile ducts. intra-abdominal 
viscera all normal 


Cholecystitis present: 


With stones in gallbladder and common 40 
bile duct 

With stones in common bile duct only 31 

With stones in gallbladder only 73 


Acalculous cholecystitis 


Lesions associated with cholecystitis: 


Peptic ulcer Li 
Hepatoma (right lobe) | 
Round worms 8 
Pancreatitis 10 
Perforated gallbladder 9 
Empyema of gallbladder 26 
Carcinoma of colon | 
Carcinoma of stomach | 


Table V: OPERATIVE PROCEDURES 


Procedure No. of cases 
Cholecystectomy i46 
Cholecystectomy 4 choledochostomy 51 


gastrectomy 9 

choledochoduodenostomy 

Cholecystectomy + vagotomy + pyloroplasty 

Cholecystectomy i right hemihepatectomy i 

Cholecvstectomy + hemicolectomy i 

Cholecystectomy + gastrectomy + splenectomy | 
c hemthepatectomy 


Cholecystectomy + 
Cholecystectomy + 


Total 218 


Table VI: DETAILS OF THE PATIENT WHO DIED 


Age (vr): 48 

Sex: Female 

Clinical features: S-day history of acute cholecystitis; 
jaundice for 2 days 

Acute cholecystitis 

Acute myocardial infarction 


Operative findings: 
Cause of death: 


Table Vil: POSTOPERATIVE COMPLICATIONS 


Complication No. of cases p 
Wound infecuon 15 6-4 
Paralytic Heus {2 5-5 
Prolonged biliary discharge 7 32 
Respiratory infection 6 3:7 
Secondary haemorrhage 3 jd 
Urinary retention 2 09 





were performed on this patient. Another patient had. 
in addition to acute cholecystitis, a primary hepatoma 
of the right lobe of the liver. Extended right hemi- 
hepatectomy and cholecystectomy were done on this 
patient. Other associated lesions were carcinoma of 
the colon (1 patient) and 1! cases of peptic ulcer. 
There were 9 patients with perforation of the gall- 
bladder. If bile-stained fluid was found around the 
gallbladder but the site of the leakage could not be 
demonstrated, then the gall-bladder was not regarded 
as having perforated (Essenhigh, 1966). 
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Mortality 
There has been | death in this series of 218 patients, . 
a mortality rate of 0-5 per cent (Table VT). This death 
was that of a 48-year-old woman who died on the 
sixth. postoperative day from a massive acute myo- 
cardial infarction. She had presented with symptoms 
and signs of acute cholecystitis of 5 days’ duration. 
Urgent cholecystectomy was done within 12 hours of" 
admission to hospital. Postoperatively she pro- 
gressed very well at first, only to succumb suddenl¥ 
6 days after the operation. 


Morbidity 
In this series four factors are regarded as contributing 
to the morbidity (Essenhigh, 1966): 
|. Postoperative complications. 
2. Inadequate operations and operative mishaps. 
3, Total length of stay in hospital. 
4. Recurrence of biliary tract disorders. 


|. Postoperative complications (Table VII) 

The commonest of these was wound infection, which 
occurred in 15 patients (6:4 per cent). Paralytic ileus 
was the next most frequent complication, occurring in 
12 cases (5-5 per cent). In 7 patients after removal of 
the T-tube there was prolonged biliary discharge, 
varying from 3 to 6 days, the discharge clearing up at 
the end of this period. There were 3 cases (1-4 per cent) 
of secondary haemorrhage from the operative site. This 
presented as fresh blood oozing briskly from the 
drainage tube at between the fourth to the seventh 
days postoperatively. The situation responded to 
conservative measures including blood transfusion. 


2. Inadequate operations and operative mishaps 

In 2 patients owing to extreme oedema and inability 
to outline definitely the junction between the cystic, 
common hepatic and common bile ducts a short 
segment of the cystic duct had to be left behind. These 
2 patients did not develop the 'post-cholecystectomy? 
syndrome during a follow-up period of 2 years. In | 
patient with empyema of the gallbladder the adjacent 
liver was extremely friable, and during the dissection 
this part of the liver sustained a deep laceration and 
300 ml of blood were lost before the haemorrhage 
could be stopped. 


3. Total length of stay in hospital 

This varied from 7 to 17 days, the average period 
being 9 days. The 7 patients with prolonged biliary 
discharge ( Table VII) all stayed in hospital for longer 
than 11 days. 


4. Recurrence of biliary tract disorders 

Two patients were readmitted with biliary colic after 
urgent cholecystectomy. Intravenous cholangiography 
showed a stone in the common duct in each case. 
However, these cases refused further treatment. 
Three patients presented with further symptoms of 
biliary colic after urgent cholecystectomy but Investi- 
gations were negative and the colic subsided spon. 
taneously. 


Discussion 

Not only is there controversy between the advocates 
of medical therapy and surgery in the treatment of 
acute cholecystitis, but also there is much disagree- 
ment as to the timing of surgery in acute cholecystitis. 
Glenn (1948) advised operation as soon as the 
patient's condition allows it, without any regard to a 
critical period. Ross et al. (1950) found that in the 
opinion of 151 surgeons surgery on the fourth and 
twelfth days was especially dangerous. Pines and 
Rabinowitch (1954) considered that the mortality 
and morbidity rose sharply after 4 days. Edlund and 
Olsson (1960) stated that the operation becomes more 
difficult if it is delayed until firm adhesions have 
developed. We have routinely operated on 218 cases 
of acute cholecystitis within 12 hours of the first 
admission to hospital. There has been no difficulty in 
dissecting out the various structures and defining the 
tissue planes. The adhesions have been soft and easily 
broken down. 

In order to make our mode of treatment acceptable 
it is necessary to show that in terms of mortality and 
morbidity routine urgent cholecystectomy gives 
similar or better results when compared with those 
obtained from other forms of management. In this 
series the mortality rate has been | per 218 cases, that 
is, 0-5 per cent. This compares favourably with other 
series both as regards treatment by medical means and 
by surgery at the first admission to hospital (Table 
VHD. lt is to be noted that, except for our cases, the 
results quoted in Table VIII do not include any series 
where cholecystectomy was routinely done within 12 
hours of the first admission to hospital. 

It has always been our practice to ligate the cystic 
duct stump twice so that if one ligature gives way the 
other ligature prevents bile leakage. Furthermore, it 
is our policy that emergency cholecystectomy should 
be done by an experienced surgeon. In an uncompli- 
cated cholecystectomy we were usually able to 
complete the whole operation in 45 minutes or less. 
We have been very liberal in the use of tubes to drain 
the gallbladder bed so that no cases of biliary peri- 
tonitis have occurred. No patient developed the 
1970). 
which is due to the accumulation of bile in the right 
subphrenic or subhepatic region. The syndrome 
consists of upper abdominal or chest pain associated 
with tachycardia and a persistently low blood pressure, 
and the condition is often mistaken for coronary 
thrombosis. During the 12-hour period between the 
admission of the patient and surgery appropriate 
investigations such as liver function tests, blood uree 
nitrogen, serum electrolytes and electrocardiography 
are done. In this time the patient is also given paren- 
teral antibiotics and resuscitated as necessary by 
administering blood or intravenous fluids or salts. The 
antibiotics are routinely continued postoperatively. 
It is felt that the acceptably low mortality of 0-5 per 
cent in our series is due to aggressive and rapid 
resuscitation, antibiotic therapy, early surgery and 
Short operating time in the hands of experienced 
surgeons. 
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Table Vlil: MORTALITY OF ACUTE CHOLECYSTITIS 
WITH DIFFERENT FORMS OF TREATMENT 


No. of No.of  Mortalits 
Author patients deaths m 
Surgical treatment 
Stevenson (1954) re ü Uu 
Becker et al. (1937) 697 zx) iô 
Lee (19581 i9 | SDN 
Hinshaw and Carter (1962) [80 Io AT 
Kesseler and Reinus (1962) 102 f SN 
Essenhigh (1966) 98 g H 
Rost and Mideli (1969) 407 i4 E 
Payne (1969) 133 G a 
Pheils et al. (1973) 128 2 ifs 
Present sertes (1974) 218 iS 
Medical treatment 

Becker et al. (1957) 38 33 SUR 
Lee (1958) 247 E TA 
Hinshaw and Carter (1962) [86 2i v7 
Kesseler and Reinus (1962) 43 5 AS 
Essenhigh (1966) 232 13 Su 
Rosi and Midell (1967) 107 3 A6 


was 9 days. This compares favourably with the 86 
and 10-2 days for early cholecystectomy, and 11:1 and 
12:0 days for cases managed medically as reported by 
Rosi and Midell (1967), Payne (1969) reported that 
the time spent by patients in hospital after early 
cholecystectomy is approximately half that of patients 
undergoing other forms of treatment. Furthermore, 
of the patients who undergo medical treatment for 
acute cholecystitis, a certain. percentage wil 


qM 
DC 


readmitted for recurrence of their condition, thus 
necessitating a further period of hospital stav. 


Newman et al. (1968) stated that 23 per cent of such 
patients had a recurrence within a year. Burnett (1971) 
reported that 5-3 per cent of patients managed cor- 
servatively had early recurrence of acute cholecystitis 
resulting in cholecystectomy at their second admission 
to hospital. Rosi and Midell (1967) described a 


thus be seen that early surgery at the first admission 
of the patient to hospital reduces the total number ol 
days that he spends there. 

Postoperative complications have been few and 


fairly infrequent (Table VID. Wound infection 
occurred in 6:4 per cent of cases. This compares with 


an infection rate of 99 per cent for 1000 unselected 
wounds from a similar population (Salleh, 19731 
Although the patients studied in this series of [000 
wounds suffered from diseases other than acute chole- 
cystitis, it is possible to conclude that the wound in- 
fection rate after urgent cholecystectomy is certainly 
not higher than that after other operations. Payne 
(1969) reported that the wound infection rate was 
5 per cent in cases of acute cholecystitis having ar 
early operation and that the rate is approximately the 
same in patients having an interval cholecystectomy. 
He stated that respiratory infection occurred in 15 per 
cent of patients having an interval cholecystectomy 
compared with a 12 per cent incidence in those having 
early surgery and a 12 per cent incidence in patients 
having an elective cholecystectomy. Our figure of a 
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respiratory infection rate of 2-7 per cent compares very 
favourably. 

There have been 2 instances of inadequate opera- 
tions where a short segment of cystic duct had to be 
left behind owing to difficulty in defining the junction 
of the cystic, common bile and common hepatic ducts 
due to extreme oedema, but these 2 patients did not 
develop the 'post-cholecvstectomy syndrome’ in a 
2-year follow-up period. During surgery for an 
empyema of the gallbladder a deep laceration was 
accidentally made in the hepatic bed of the gallbladder 
with a loss of 300 ml of blood. Thus the rate of 
operative difficulty was 3 per 218 cases, that is, 1-4 per 
cent. Ross et al. (1950) found that if the disease had 
been present for 4 days or less there was a 9:1 per cent 
incidence of difficult cholecystectomy, whilst if the 
disease had been present for 5-12 days before surgery 
11-8 per cent of cases presented difficulties at operation 
If the surgery was delayed for more than 12 days from 
the onset of the disease the incidence of operative 
difficulty was 36:2 per cent. Our incidence of 1-4 per 
cent operative difficultv compares favourably with 
these figures. We had no hesitation in exploring the 
common bile duct if it was indicated. We did not 
perform cholecystostomy on any patient. 

There was a low recurrence rate of biliary tract 
disorders in our series; there were 2 cases (0-9 per 
cent) of a confirmed recurrent common bile duct 
stone and 3 cases (1-4 per cent) of biliary colic which 
subsided spontaneously. 

If cholecystectomy is to be accepted as a reasonable 
treatment for acute cholecystitis the diagnosis must be 
sufficiently accurate to make negative laparotomy 
only an occasional occurrence. Our rate of diagnostic 
error of 1-4 per cent (Table IV) is extremely low and 
is based on the symptoms (Table I). signs (Table I1) 
and the findings on plain radiography of the abdomen 
(Table III). Essenhigh (1966) stated that a rate of 
diagnostic error of 16 per cent was unacceptable. 
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Non-parasitic liver abscess 
I. G. SCHRAIBMAN* 


SUMMARY 

Fifteen proved cases of non-parasitic liver abscess from 
the Manchester. region are presented. with special 
reference to the diagnostic features, which with a high 
level of clinical suspicion will make the diagnosis 
possible. The value of the serum protein ratio and 
isotope scanning is particularly emphasized. A classi- 
fication of the disease based on the pathology and the 
prognosis is advocated. Once the diagnosis is reached. 


surgical drainage is effective, but the consequences of 


delay or misdiagnosis may be fatal. 


BriGHt has been credited with the first description of 
hepatic abscesses in 1836. He recorded the post- 
mortem findings of multiple abscesses in a 61-year-old 
female with gallstones and in a 47-year-old tailor with 
pus in the portal vein: ‘for throughout we cut into 
large trunks of this vessel filled with pus and apparently 
in free communication with the abscesses, both large 
and small; so that it was very difficult to say, from the 
inspection of the parts, whether the mischief began in 
the veins or was communicated to them.  Bright's 
dilemma is easily resolved in the light of present 
knowledge; his was a sufficient achievement to describe 
the condition so graphically. 

Hepatic abscess is not uncommon in surgical 
practice in tropical areas and is associated with 
endemic parasitic infection. In Britain the condition 
is uncommon and is usually pyogenic in nature. 

The unusual concatenation of 3 such patients 
presenting within 6 months under the author's care 
prompted an investigation of the condition. It. is 
clear that once the diagnosis has been made, treatment 
is usually straightforward and often successful; there 
is in many cases, however, considerable delay before 
the diagnosis is even suspected. This report emphasizes 
the clinical and investigative signposts which should 
enable the diagnosis to be made speedily once it has 
been entertained. 


Material 
Final diagnoses as recorded on hospital activity 
analysis sheets have been computerized in the 
Manchester region since 1968. During this time, 
discharge diagnoses have been recorded on 848 861 
patients. Fifty-seven case numbers were extracted 
with the diagnosis of liver abscess (ICD 572) of which 
2 numbers were duplications (presumably re- 
admissions). The 39 clinicians in charge of the 55 
remaining cases were requested by letter to allow 
access to the relevant case records for the purposes of 
this inquiry and the results are shown in Table l. 

The 13 cases proved to have non-parasitic liver 
abscess at operation or autopsy form the basis of this 
report. All were caucasians except for one Pakistani 
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who had been living in this country for 8 years. There 
were I} males and 4 females of ages ranging from 
17 to 79 years (average 49-9 years). 

Diagnosis 

Clinical features 

The presenting clinical features are given in Jable Ji. 
All the patients were pyrexial at some time during 
their illness (though 2 were apyrexial on admission. 
About half had abdominal pain, usuallv a vague ache 
in the right upper quadrant. Rigors. nausea and 
vomiting occurred in a minority, and weight joss was a 
feature if there was a delay in diagnosis. In only 4 was 
jaundice noted on examination, and in 3 the hiver was 
easily palpable. 


Haematological features 
The white cell count was estimated in 13 patients on 
admission and in 10 it was raised (> 10 000/mm"}. The 


sedimentation rate was measured in 9 cases and it was 
raised in all (> 20 mm fall/hour). 


Biochemical features 
The serum bilirubin, alkaline phosphatase, serum 
enzymes and serum proteins were estimated in most 
patients (Table HI). 


Liver scan 

Since 1968 radio-isotope scanning has been avaiabie 
to clinicians throughout the Manchester region by 
referral of patients to the Medical Physics Department 
in Manchester. In only 4 of the 15 patients was this 
performed and in these 4 a ‘filling defect’ in the liver 
was shown. 


Preoperative diagnosis 

In 5 of the 15 cases liver abscess was diagnosed or 
strongly suspected before operation or death. in the 
10 in whom surgical drainage was undertaken the 
interval between presentation and operation was 
1-56 days (mean 22-7 days). 


Distribution of abscesses 

Eleven patients had large abscesses and 4 had smal 
multiple abscesses. Of those with large abscesses, 5 
were right-sided, 3 left-sided and in 2 the side was not 
stated. One patient had a large right-sided abscess and 
a smaller one in the left lobe. 


Presence of possible primary infective focus in abdomen 
in 9 patients there was an intraperitoneal lesion which 
could have provided the source of infection resulting 
in a liver abscess. In 5 cases this was biliary -- acute 
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Table 1: RESULTS OF PRELIMINARY 
INVESTIG ATION 


Records not traced 3 
Access to records not permitted 4 
No answer to letter 7 
Wrong diagnosis recorded 24 
Diagnosis only suspected 2 
Diagnosis proved at operation or autopsy 15 

Total 55 


Table H: PRESENTING CLINICAL FEATURES IN 
15 PATIENTS WITH LIVER ABSCESS 


Presenting feature: Abdominal pain No. of cases: 7 
Fever on admission 13 
Rigors 4 
Weight loss 5 
Diarrhoea 2 
Nausca and vomiting 4 
Clinical jaundice 4 
Palpable liver 3 
Table IH: RESULTS OF BIOCHEMICAL 
INVESTIGATIONS 
No. No. 
Investigation abnormal recorded 
Serum bilirubin (71 mg ?,) g 13 
Alkaline phosphatase (>13 KA 12 l4 
units *.) 
Serum aspartate aminotransferase E i] 
(> 20 unitsil) 
Serum alanine aminotransferase 2 IU 
(7 24 unitsil) 
Serum albumin (3g 5) IU 
Albumin : globulin ratio (L2 : 1) E 


cholecystitis (1), stones in the common bile duct (3) 
and previous choledochoduodenostomy (1)—and the 
spread of infection was presumably by the bile 
passages. Others followed appendicectomy (1), right 


hemicolectomy for Crohn's disease (1), resection of 


bowel after mesenteric arterial occlusion. (1) and 
drainage of an abscess in the tail of the pancreas (1). 


Results of treatment 

Seven of the 15 patients died and in none of these was 
the diagnosis suspected before death. They include all 
4 patients with multiple abscesses and 3 with large 
abscesses. One patient developed a biliary-bronchial 
fistula after treatment with adrenal steroids based on a 
diagnosis of hepatitis. In 10 patients the abscess was 
drained and 8 recovered. Of the survivors, one 
developed a cerebral abscess which was successfully 
drained, one had a persistent pyogenic sinus which 
healed spontaneously after 18 months and another 
subsequently underwent choledochotomy for gall- 
stones. 


Discussion 


Accuracy of hospital activity analysis 

Apart from the 11 instances in which case material 
was withheld or was not forthcoming and the 2 cases 
in which liver abscess was suspected but not proved, 
there were 42 patients on the computerized list bearing 
a diagnosis of liver abscess. About half of these were 
incorrectly coded, which casts doubt on final diagnostic 
classification; there may well have been other proved 
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cases not included. The presence of hepatic abscess is 
unusual enough to attract attention and be coded 
correctly, and if this is so the recording of more 
commonplace or less precise diagnoses may well be 
even less accurate. The Manchester Regional Hospital 
Board is well aware of this problem and it is under 
investigation. 


Aetiology of liver abscess 

Pyogenic infection may reach the liver via the biliary 
tract, portal vein or hepatic artery or by spread from 
contiguous infection or following penetrating trauma. 
The proportion of patients in whom the spread is 
biliary is increasing, while abscesses due to portal 
pyaemia are now less frequent. In Ochsner's review of 
the recorded cases up to 1938 (Ochsner et al., 1938) 
appendicitis was the antecedent cause in 34 per cent 
(via the portal vein), but this group represents only 
15-20 per cent of modern series (Sherman and 
Robbins, 1960; Lazarchick et al, 1973). Where no 
antecedent cause can be found the abscess is crypto- 
genic. Many of these may be from an insignificant 
focus in the systemic circulation, i.e. via the hepatic 
artery; they may arise from a dormant focus in the 
portal venous drainage area (Beaver, 1931) or possibly 
from infection in a liver infarct (Lazarchick et al., 
1973). 

Bacteriology: Gram-negative bowel organisms natur- 
ally predominate in the reported series and they 
may be cultured from the blood as well as from 


the abscess. The finding of staphylococcal or 
streptococcal infection may suggest a systemic 


source (Rothenburg and Linder, 1934). The so-called 
‘sterile’ abscess may result from failure to culture 
specimens under anaerobic conditions; anaerobic 
organisms are present in about one-third of samples 
(Sabbaj et al., 1972). 


Classification of liver abscess 

Butler and McCarthy (1969) divided hepatic abscesses 
into two types: type | which follows intraperitoneal 
sepsis, and type 2 in which the liver abscess is the 
presenting lesion; the latter are referred to as crypto- 
genic or primary abscesses by other authors (Joseph 
et al., 1968; Warren and Hardy, 1968). The size of the 
abscess is the important criterion according to 
Altmeier et al. (1970), who divided hepatic abscesses 
into those greater and those less than l:5 cm in 
diameter on the basis that those more than 1-5 cm can 
be drained (and presumably diagnosed). 

Based on the present series there seem to be three 
types of liver abscess: 

l. Single large abscess without an apparent 
antecedent cause. The ability to exclude a primary 
source of infection depends on the enthusiasm with 
which the search is pursued. In an early survey 
Ochsner et al. (1938) reported that in 59-5 per cent of 
their 47 cases no antecedent cause was found. Later 
authors have reported this figure to be as low as 7 per 
cent (Sherman and Robbins, 1960) or 12 per cent 
(Joseph et al., 1968). In the present study 5 out of, 
15 (33 per cent) patients had this type of abscess; in 


the only other British series, that of Butler and 
McCarthy (1969) from the Bristol region, cryptogenic 
abscesses accounted for 43-3 per cent of their series of 
48 cases. 

2. Large abscesses, usually single, but sometimes 
associated with smaller pockets of pus. These lesions 
follow or are associated with intra-abdominal disease, 

' but the patient is not desperately ill unless diagnosis is 
unusually delayed; the development of hepatic abscess 
is recognizable as a separate event arising after the 
primary lesion. With vigilance the diagnosis should be 
made and the patient recover. However, there were 
6 such patients in this series of whom 2 died; in one of 
these the diagnosis was made at autopsy. 

3. Multiple small abscesses which occur in patients 
already severely ill from other disease. These lesions 
are unlikely to be diagnosed and cannot be effectively 
drained even if diagnosed, so that the outcome is 
invariably fatal. There were 4 such cases in the present 
series. 

it is proposed, therefore, that non-parasitic liver 
abscesses should be classified as follows: 

Type V: Single large abscess. Recover if diagnosed 
and drained. Primary, cryptogenic. No antecedent 
cause found. 

Type 2: Usually single abscess. Usuallv recover if 
drained. Secondary to intra-abdominal disease. 

Type 3: Multiple small abscesses. Usually fatal 
outcome. Secondary to intra-abdominal disease. 


Diagnosis of liver abscess 

There are no diagnostic clinical features of hepatic 
abscess, but the combination of fever, vague right 
upper abdominal pain and rigors is suggestive. 
Jaundice and obvious hepatomegaly were infrequent 
in this series. Warren and Hardy (1968) reported that 
three-quarters of their patients were jaundiced; this 
probably reflects the disproportionately large volume 
of cases of biliary disease that they treated. Butler and 
McCarthy (1969) found that jaundice was uncommon 
in patients with cryptogenic abscess. 

Of the biochemical indices, raised serum bilirubin 
and alkaline phosphatase were helpful but not 
diagnostic pointers, but serum enzyme estimations 
were, rather surprisingly, of no value at all. A reversal 
of the albumin : globulin ratio was present in every 
patient in whom this estimation was performed. The 
ratio was less than unity in all II instances, in only one 
of which was the serum albumin level greater than 
3g per cent. The importance of a low serum albumin 
has been previously stressed (Butler and McCarthy, 
1969: Altmeier et al., 1970; Lazarchick et al., 1973), 
but the value of the serum protein ratio has not 
previously been emphasized. 

A raised serum vitamin B, level is said to be 
indicative of liver cell destruction (Neale et al., 1966), 
but was not estimated in any of the present patients. 

The diagnosis suspected clinically and stronglv 
suspected on biochemical grounds (together with 
leucocvtosis) can be virtually certified by the perform- 
ance of liver isotope scanning. This is atraumatic but 
the patient has to be able to move to the apparatus. 


Non-parasitic liver abscess 


The resolution is generally thought to be gf the order 
of 2cm (Pullen, 1973), and has been found to be 
accurate in 86 per cent of patients with liver abscess 
(Pai and Back, 1970). Scanning confers the added 
advantage of localizing the abscess if lateral views are 
also obtained. The only pitfall is that large filling 
defects in the liver may also result from primary or 
secondary hepatic tumours. 


Treatment 

There is one adequately recorded case of resolution of 
hepatic abscesses, visualized by radio-isotope scanning. 
without surgical intervention (Gilbert, 1973). In the 
absence of laparotomy or post-mortem proof the 
exact nature of the defects in the scan is open to doubt; 
to anticipate spontaneous resolution of cavities 
containing pus is to deny the validity of the surgical 
maxim that “pus must out’, antibiotics notwithstanding. 
Non-operative management is, however, indicated in 
patients in whom multiple small abscesses can be 
diagnosed. These patients are often too ill for surgery 
to be considered and drainage is unsatisfactory. 

A different approach, namely closed percutaneous 
aspiration with antibiotic cover, has been shown to be 
very effective (McFadzean et al., 1953); a series of 14 
patients all survived. Most of these patients had tvpe ! 
abscesses which often pointed at the skin, eliminating 
the risk of transperitoneal dissemination of infected 
material. This approach has not been emulated else- 
where nor has any other series achieved a comparable 
success rate. 

Most authors stress the dire results of omitting 
surgical exploration of suspected hepatic abscess and 
most anticipate 100 per cent mortality (Grant et al., 
1969; Altmeier et al, 1970), Joseph et ai. (1968) 
reported a mortality of 4 out of 36 in cases which were 
drained compared with. 30 out of 35 in those not 
drained; in a further American report, mortality was 
38 per cent when the abscess was drained but 90 per 
cent when no drainage was undertaken (Brodine and 


2 


Schwartz, 1973). In the Mayo Clinic series { Lazarchick 


- 


et al., 1973) drainage was undertaken in 65 patients of 


whom 10 died; 4 of the 10 were moribund on admission 
and all 6 cases treated conservatively died. The balance 
of reported experience is heavily in favour of surgical 
drainage as the definitive treatment. In the absence of 
a firm preoperative diagnosis, exploration should still 
be considered, for the dangers of a negative operation 
must be less overall than those of delay or misdiagnosis. 
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Belfast table 


A table for perineal and general 
surgery which is designed to allow 
the patient to be placed in lithotomy 

position without being lifted or pulled 
down the table. 





First 
and for all. 


In severe neonatal infections 


G-DAY- the first vital 24 hours in serious 
bacterial infections: 

@ when effective therapy must be initiated to 
prevent rapid deterioration in the patient s 
condition 

@ when the causative organism is unknown or 
uncertain 

@ when there is no time for trial and error 


When these situations occur in acute or 
acute on chronic infections. Genticin 
Injectable, the antibiotic with the broadest 
bactericidal spectrum of all. has proved 
eminently successful as first-line therapy in 
a wide range of conditions 


Genticin 


injectable 





In septicaáemias 





In serious post-operative situations 


It therefore follows that on sensitivity 
testing alone, gentamicin (Genticin) would 
be the best single antibiotic for blind 
chemotherapy 


'HReterence J Irish med Ass. 65. No 20.514. 1972 
Genticin Injectable is available in 2 ml multidose vials 
and snap-off ampoules. Each 2 ml contains 80 mg 
gentamicin base as gentamicin sulphate 


Further details are available on request from 
Genticin Technical Service, Slough 23971 
Nicholas Laboratories Limited PO Box 17 
Slough SL14AU 
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Pleural empyema due to ruptured amoebic liver absce 
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SUMMARY 

Thirty-one cases of empyema due to ruptured amoebic 
liver abscess treated by either intercostal tube drainage 
or decortication are presented. On account of the rapid 
development of a thick membrane, intercostal drainage 
was successful only in the cases which were seen early. 
The poor general condition of the patient was the cause 
of death in 4 of the 5 fatal cases. 


TRANSDIAPHRAGMATIC rupture is an uncommon 
complication of amoebic liver abscess even in endemic 
areas, and has received little attention in the literature. 
Forty years ago this complication was associated with 
a mortality rate of 77 per cent (Ochsner and DeBakey, 
1936). The use of amoebicidal drugs together with the 
drainage of thoracic empyema has resulted in an 
appreciable reduction in the mortality, which, how- 
ever, still persists at a higher rate than it ought to, 
on account of the poor physical state of the majority 
of the patients. This communication documents the 
clinical features and treatment of 31 cases admitted 
during the period 1957-73. 


Clinical data 

All 31 patients were referred to the Thoracic Unit of 
Colombo General Hospital with the diagnosis of 
empyema already established by chest X-ray. The 
majority were from other hospitals, while a few were 
from the medical wards of this institution. In a few 
instances pleural aspiration had been carried out as a 
diagnostic procedure, and only | patient had been 
treated by intercostal drainage prior to referral. 
In addition to routine clinical examination and 
haematological and X-ray investigation the diagnosis 
was confirmed in each case by the aspiration of 
typical 'chocolate sauce' pus from the pleural cavity. 
In only 1 case was the examination of this fluid 
positive for amoebae. Further confirmation of the 
hepatic origin of the pus was obtained in 14 of the 
17 patients who underwent thoracotomy. One 
patient collapsed suddenly and died during aspiration, 
possibly from sensitivity to the local anaesthetic, and 
post-mortem examination confirmed the presence of a 
ruptured liver abscess. Three other cases proceeded 
immediately to decortication, while the remaining 27 
had pleural drainage by intercostal catheter as an 
initial measure, followed by pulmonary decortication 
in 14 cases who responded poorly. 


Age and sex incidence 

There was a marked male predominance, only 2 cases 
occurring in females. This is in keeping with most 
published reports of amoebic liver abscess, although 
the reason for it is not very clear. The youngest patient 
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52% 


was I5 years, and the oldest 68, with a mean of 35-7 
years. The maximum incidence was in the fourth 
decade. 


Clinical features 
Eighteen of the 31 patients gave a history of less than 
4 weeks’ duration, and only 3 patients had been ill for 
more than 3 months, Chest pain, fever and cough 
were the most frequent symptoms. Abdominal pain 
was present in only a third of the cases. Eight patients 
stated that the onset of chest pain had been sudden, 
and a similar number gave a history of gradual onset, 
while in 3 the notes were not explicit (Table D, Two 
patients presented with a tension pyothorax, 

The clinical features of a pleural effusion vere 


present in every case. Intercostal tenderness and 
hepatomegaly were present in 15 and l4 cases 


respectively, but both signs were present together in 
only 5 cases. Two patients had jaundice (Table [i 


Table 1: SYMPTOMS 


Symptom No. of cases 

Chest pain 23 

Dyspnoea 19 
Sudden onset 8 
Gradual onset R 
Not stated ] 

Fever 7 

Cough (5 

Abdominal pain tO 


Diarrhoea, with blood and mucus 


Table H: SIGNS 


Sign No. of cases 
Pieural effusion ii 
Right 38 
Left x 
Intercostal tenderness 5 
Hepatomegaly t4 
Coma and semi-coma 3 
Jaundice 


Two patients were admitted in coma and ! in semi 
coma. One of the former was severely jaundiced with a 
serum bilirubin of 9-3mg per cent. Anaemia was 
common, 15 patients having a haemoglobin level of 
less than 10 g per cent. The lowest figure was 47g 
per cent. The total white blood count ranged between 
6700 and 38 000/mm’, with an average of 15 333/mm?, 
The erythrocyte sedimentation rate was estimated in 
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25 patients, and was over 40 mm/hour in 24. Rates 
greater than 90 mm/hour were present in 15 patients. 

The diagnosis of ruptured amoebic liver abscess was 
based initially on the colour of the ‘chocolate sauce’ 
pus that was aspirated. This was subsequently 
confirmed in 14 of the 17 patients who underwent 
thoracotomy, and at autopsy in 2 of the 3 patients who 
died after conservative treatment. Autopsy was not 
performed in the third case. The pus of an amoebic 
liver abscess is not always of the typical 'chocolate 
sauce' variety, but cases yielding pus of varying hues of 
yellow have not been included unless transdiaphrag- 
matic perforation was demonstrated at operation. 
Amoebae were identified in the pus of only 1 case and 
in the stools of another. 

A past history of diarrhoea, with blood and mucus 
in the stools, was obtained in only 3 cases. This is in 
keeping with the findings in uncomplicated amoebic 
liver abscesses 1n Ceylon. Ten patients admitted to a 
history of an excessive intake of alcohol. Sputum was 
usually scanty, and was stated to be bloodstained in 
5 cases and chocolate-coloured in 1. Eight others 
stated that the sputum was either white or yellow. The 
pleural effusion was right-sided in 28 and on the left in 
only 3 patients. 


Table III: TREATMENT 


Treatment No. of cases No. died 
Aspiration only 1 1 
Aspiration followed by 3 0 
decortication 
Intercostal tube drainage 13 3 
Intercostal drainage followed by 14 1 


decortication 


Treatment and results 

Table III summarizes the treatment in the 31 patients, 
all of whom had parenteral emetine as well. A trial of 
closed thoracostomy was tried in 27 cases, 14 of 
whom subsequently proceeded to decortication. 
Characteristically, there was a free flow of thick pus 
through the intercostal catheter, varying in amounts 
between 285 and 2300 ml in the first 24 hours. Only 
2 patients drained less than 500 ml in this period. 
Considerable symptomatic relief was obtained by this 
manceuvre, particularly in the patients where the 
history was of short duration. All 3 patients admitted 
in a disordered state of consciousness improved 
dramatically after this simple measure, but 2 of them 
subsequently died. 

Ten patients had a good result with closed 
thoracostomy alone, the drainage tube being retained 
for between 2 and 26 days, with a mean of 9:1 days. 
One patient continued to drain thin watery bile- 
stained fluid for a prolonged period after the initial 
evacuation of the typical pus, and if this case is 
excluded then the mean period of drainage for those 
treated successfully by closed thoracostomy was only 
7-2 days. Three patients who died had intercostal 
catheter drainage for 7, 11 and 15 days respectively. 
At autopsy the lungs were fully expanded in one, and 
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only partially expanded in another. Poor general 
condition precluded thoracotomy in these 3 cases. 

Fourteen patients: had a failed trial of closéd 
thoracostomy and underwent decortication. There 
was 1 death in this group: a severely jaundiced 
patient who succumbed 2 hours postoperatively. 

The mean period of closed thoracostomy was 15:3 
days. Three other patients underwent pulmonary: 
decortication soon after confirmation of the diagnosis. 
All 17 patients had a thickened membrane overlying 
the visceral pleura, but with little or no evidence of 
infiltration into the lung parenchyma so that its 
removal was effected easily. Fairly dense adhesions 
were, however, present on the diaphragmatic surface, 
and a perforation of the diaphragm always occurring 
through the tendinous part was demonstrated in all 
but 3 cases. In 6 the diaphragm was elevated owing to 
the presence of a subphrenic abscess which was 
interposed between the liver abscess and the empyema, 
while in 8 the liver abscess communicated directly with 
the pleural cavity. Fifteen patients had a good result 
from decortication, 1 required a second decortication, 
at which time middle lobectomy was also necessary, 
and 1 patient died. 

An enlarged liver which was present at admission in 
14 patients was not palpable a week later in most 
cases, and in all by the time of discharge from hospital. 
Scrapings from the wall of the liver abscess did not 
reveal the presence of amoebae, probably owing to the 
fact that amoebicidal drugs had been used prior to 
operation. 

Secondary infection with pyogenic organisms 
occurred in a third of the cases, the causative organisms 
including staphylococci, Escherichia coli, Pseudomonas 
aeruginosa, Pseudomonas pyocyaneus, saprophytic 
spore bearers and Klebsiella. 

Only 1 case had concurrent thoracic and abdominal 
complications. A 61-year-old woman who presented 
with orthopnoea due to rupture of an amoebic liver 
abscess into the left pleural cavity was treated by 
closed thoracostomy with considerable symptomatic 
relief, but complete re-expansion of the lung was 
not obtained. Two days later she developed a 
right subphrenic abscess, and after a further 3 days, 
abdominal distension, possibly due to spillage into 
the general peritoneal cavity: The liver which was 
enlarged on admission had already regressed by the 
time of development of abdominal distension. A 
poor general condition with a haemoglobin of 7-4 g 
per cent and total serum proteins of 5:3 g per cent 
(albumin 1:8; globulin 3:5) together with the unavail- 
ability of blood precluded surgical intervention. 


Histology 

Sections of the pleura showed necrosis associated with 
a cell infiltrate composed of lymphocytes and plasma 
cells. Collections of foam cells were scattered through- 
out the pleura. There was evidence of secondary 
infection in some cases indicated by the presence of 
polymorphonuclear leucocytes and macrophages. 
The pleural membrane appeared thickened by the 
formation of cellular fibrous tissue 
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The tissue necrosis evoked by Entamoeba histolytica 
is not associated with a marked leucocyte response. 
The predominant response is of mononuclear cells, 
together with granular debris and necrotic material. A 
varying number of red cells and a few leucocytes are 
also present. This contrasts with the appearance in 
pyogenic infections where a marked polymorpho- 
nuclear infiltration is seen in the necrotic tissue. Some 
of the pleural sections examined showed foci of 
polymorphonuclear cells away from the zone of 
amoebic necrosis, and they represent the secondarv 
infection that may occur, particularly with prolonged 
intercostal drainage. 


Discussion 

The clinical manifestations of amoebic liver abscess 
are so varied that even in endemic areas the diagnosis 
is likely to be missed until a complication makes itself 
evident. This is particularly likely to occur in what 
may be regarded as the silent areas of the liver, mainly 
on the dorsal surfaces of the two lobes. The two most 
common symptoms in this series of patients were fever 
and chest pain, usually vague in onset and progression 
and lasting over a period of weeks rather than days. 
Physical signs are usually lacking in the early phases of 
the illness, but chest X-ray has been reported to show 
elevation of the dome of the diaphragm, seen more 
clearly on the lateral rather than the postero-anterior 
view. The amoebic liver abscess may rupture initially 
into the subphrenic space with subsequent pleural 
perforation, or the diaphragm itself may, by virtue of 
the inflammatory process, become adherent to the 
surface of the liver abscess, and rupture may then 
occur into the pleural cavity. The complication of 
pleural empyema itself may develop in one of two 
ways: the insidious type in which there is a slow 
accumulation of pus in the pleural cavity with 
concomitant slow development of symptoms. The 
basal surface of the lung is more likely to become 
adherent to the diaphragm in these cases, and the 
mediastinum fixed, so that although there may be no 
difficulty in making the diagnosis of pleural fluid there 
is not that sense of urgency that manifests itself in the 
other variety, where a sudden rupture of an amoebic 
liver abscess liberates a large volume of pus into the 
pleural cavity, causing an immediate mediastinal shift 
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and alteration in cardiorespiratory haemodynamics 
that the patient may present im extremis, The 
symptoms caused thereby in both instances are due to 
mechanical effects, to which must be added the 
symptoms that may be caused by the primary disease 
in the liver itself. Just under half the cases in this 
series had hepatomegaly when admitted to the 
thoracic unit, and slightly more had intercosta! 
tenderness, but one or both of these symptoms were 
present in 78 per cent of the patients. The rapid 
regression of hepatomegaly after drainage makes H 
probable that a greater number may have had evidence 
of liver enlargement prior to rupture. 

A curious feature of amoebic pus empyema is the 
large volume of pus present in the pleural cavitv and 
the relatively thick cellular membrane overiving the 
lung. In all but 2 of the 22 cases where figures were 
available the quantity of pus drained in the first day 
was greater than 500 ml, and in [0 of them over a 
litre. Ten patients had secondary organisms present, 
8 being in patients who had had comparatively longer 
periods of drainage before undergoing decortication, 
The response to closed thoracostomy was quite 
dramatic, but complete lung expansion was only 
achieved in 10 patients (37 per cent). If this had not 
been achieved by the ninth day it was unlikely to occur, 
and decortication was necessary. In comparison with 
cases of pyogenic empyema, the peel overlying the 
lung although thickened was removed quite easily, 
infiltration of the lung parenchyma being conspicuous 
by its absence. Complete expansion of the hing was 
then easily achieved. However, where there was 
evidence of a bronchiolar-pleural fistula, lobectomy 
was also required. This, however, was an unusual 
occurrence and was necessary in only | patient. 

There were 5 deaths in this small series of 3) 
patients (16 per cent), only one of which occurred after 
decortication. The general systemic effects of the liver 
abscess, rather than the pleural complication, was the 
main factor in these instances. 
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Ruptured hepatic artery aneurysm treated by 


saphenous vein graft 


A. J. 5S. KNOX* 


SUMMARY 

The first recorded case in which a ruptured hepatic artery 
aneurysm has been treated with a saphenous vein graft 
replacement is presented. The indications for restoration 
of hepatic artery blood flow in patients with ruptured 
hepatic aneurysm are discussed, 


IN a review of the world literature Guida and Moore 
(1966) found 170 reported cases of hepatic artery 
aneurysm of which 38 had been successfully treated 
surgically. By 1971 the total number of reported cases 
had risen to 250 (Lastaste et al., 1971). Sisteron et al. 
(1966), Hivet and Levy (1971) and Rutter and 
Sikkenk (1971) have each reported 1 case in which a 
vein graft was used to replace an unruptured hepatic 
artery aneurysm. A case is reported here in which a 
ruptured hepatic artery aneurysm was replaced with 
a saphenous vein graft. 


Case report 

A 72-year-old man employed as a shop assistant was admitted 
to hospital for routine repair of a recurrent left inguinal hernia 
on 30 July, 1973. General physical examination revealed no 
significant abnormality apart from the hernia. His blood 
pressure was 130 mm Hg systolic, 70 mm Hg diastolic. 

Herniorraphy was performed on 31 July and his initial post- 
Operative recovery was uneventful. On the sixth postoperative 
day he developed severe epigastric and retrosternal pain. 
Three hours later the patient collapsed and became pulseless. 
Resuscitation was started immediately, and within 5 minutes 
he had regained consciousness and again complained of severe 
epigastric pain. However, he remained shocked with a systolic 
blood pressure of 70 mm Hg and a central venous pressure of 
—4 cm H,O. A diagnosis of intraperitoneal bleeding was made 
and confirmed by peritoneal tap. Immediate laparotomy was 
undertaken and 2 litres of blood were found in the peritoneal 
cavity. The bleeding arose from the free edge of the lesser 
omentum where there was a pulsatile mass 4 cm in diameter 
surrounded by extensive bruising. The bleeding was largely 
controlled by occlusion of the hepatic artery, and an aneurysm 
of the hepatic artery extending from the origin of the gastro- 
duodenal artery to the origin of the cystic artery was demon- 
strated. There was a l-5-cm rent in the anterior wall of the 
aneurysm. The gastroduodenal artery was controlled, the 
aneurysm opened and a poor backflow of dark red blood from 
the liver was noted. A 5-cm length of reversed saphenous vein 
was sutured end to end across the opened aneurysm with 
5/0 Dacron sutures, and a good pulsation in the left and right 
hepatic arteries was obtained. The hepatic artery itself 
measured 4mm in diameter. Cholecystectomy was also 
performed since the origin of the cystic artery lay close to the 
upper anastomosis, and thrombosis of the cystic artery with 
subsequent gangrene of the gallbladder was thought to be a 
possible postoperative hazard. 

Postoperatively the patient was given Rheomacrodex, anti- 
coagulants and antibiotics, His progress was uneventful, he 
left hospital on the tenth postoperative day, has returned to 
work and remains well 6 months after his operation. His liver 
function tests are recorded in Table J. Liver blood flow 
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Table I: SERIAL LIVER FUNCTION TESTS AFTER 
OPERATION* 

Date 
Test 7.8.73 16.8.73 11.9.73 
Bilirubin (mg/100 ml) 3 0-6 0-7 
Alkaline phosphatase 8 8 6 
(KA units/100 ml) 

Asparate aminotransferase 63 37 7 


(1u/100 mi) 
* Operation on 6.8.73. 


estimated by the indocyanine green clearance method | month 
postoperatively was 1513 ml/min. 


Discussion 
Aneurysm of the hepatic artery is rare and 80 per cent 
are first seen after rupture (Sheridan, 1956). 

In 1903 Kehr successfully treated an aneurysm of 
the hepatic artery by ligation of the artery proximal 
to the aneurysm, and since that time ligation with or 
without excision of the aneurysm has been the method 
of treatment most commonly employed. Other methods 
of successful treatment reported in the literature have 
been recorded by Bristol et al. (1970) and include 
restorative endo-aneurysmorraphy, obliterative endo- 
aneurysmorrhaphy, wrapping, wiring or suture of 
the aneurysm, hepatic lobectomy, suture of the aneur- 
ysm to the liver or excision of the aneurysm with 
either end-to-end anastomosis or insertion. of a 
prosthetic graft. Three cases of unruptured aneurysm 
in which a saphenous vein graft has been used are also 
reported (Sisteron et al., 1966; Hivet and Levy, 1971; 
Rutter and Sikkenk 1971). 

Appleby (1953) ligated the hepatic artery in 13 
patients without mortality, and experience in the 
treatment of primary and secondary cancer of the 
liver by arterial ligation (or perfusion which is mostly 
followed by hepatic artery thrombosis) suggests that 
the liver can survive on its portal blood supply alone 
provided that the portal oxygen tension remains high 
and in the absence of infection and hypotension 
(Almersgo et al, 1972). Nevertheless, Graham and 
Cannell (1933) reported 16 deaths in 28 patients, and 
Munafo et al. (1966) 7 deaths in 7 cases in whom the 
hepatic artery had been accidently ligated. In addition 
to the portal circulation a collateral hepatic arterial 
blood flow frequently exists (Michele, 1953) and may 
play an important part in supporting the liver in some 
patients. However, it is impossible to predict the 
presence and extent of this collateral circulation in 
individual patients without prior angiography. 
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In his review of the literature related to hepatic 
artery aneurysm Erskine (1973) considered that 
hepatic artery occlusion superimposed on major 
surgical or physiological stress is poorly tolerated, and 
it is difficult to avoid the conclusion that in patients 
with a ruptured hepatic artery aneurysm who have 
been hypotensive an attempt should be made to 
restore hepatic artery blood flow. In the emergency 
situation the use of a saphenous vein graft is con- 
venient since it is readily available and of suitable size. 
The hepatic artery in the case described here was of a 
wider bore than usual—a common finding in arteries 
associated with arteriosclerotic aneurysms—and the 
insertion of the graft was not technically difficult. 
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Deficient fibrinolysis associated with rapidly 


progressive arterial disease 


WILLIAM W. BARRIE* 


SUMMARY 

A case of rapidly progressive, obliterative arterial 
only predisposing factor found was a substantial 
impairment of fibrinolytic activity. Treatment with an 
anabolic steroid increased fibrinolysis but had to be 
discontinued because of side effects. 


IN clinical practice, obstructive arterial disease is rare 
in those who have never smoked (Eastcott, 1973). The 
few young patients presenting with occlusive arterial 
disease who do not smoke usually prove to have an 
underlying condition such as diabetes mellitus, 
collagen disease, lipoprotein abnormality, cryo- 
globulinaemia (Farmer et al, 1960) or a familial 
predisposition to vascular disease. The present case is 
unusual in both the absence of recognized predispos- 
ing factors and the rapidity of its progress. 


Case report 

A 35-year-old male presented with a 7-week history of inter- 
mittent claudication in the right foot and calf which had first 
been noticed while playing football, The first and second toes 
of the right foot occasionally became white without associated 
discomfort. His previous health record was excellent and there 
was no family history of vascular disease. He had never 
smoked and was not taking drugs. 

On examination the patient appeared fit and had no arcus 
senilis or xanthomata. His blood pressure was 130/80, pulse 
rate 70/minute and regular and the heart and lungs were 
clinically normal. 

Both feet displayed pallor on elevation, the right more than 
the left, and there was dependency rubor of the right foot. Both 
femoral pulses were present and equal. On the right side the 
popliteal pulse was present but diminished, and the pedal 
pulses were absent. On the left the popliteal pulse was normal, 
but the posterior tibial pulse was absent and the dorsalis pedis 
diminished. The carotid, subclavian and upper limb pulses 
were normal. No bruits were audible. 

Three weeks later a transhumbar aortogram showed an 
unusual occlusion of the right superficial femoral and profunda 
femoris arteries with no evidence of reconstitution of the 
popliteal artery (Fig. 1). At his next attendance 3 weeks later 
the right foot was critically ischaemic, and the right femoral and 
distal pulses were absent. Sympathectomy was performed by 
injection of phenol into the right lumbar sympathetic chain, 
but there was no significant improvement. Aortography was 
repeated and showed a filling defect above the aortic bifurca- 
tion, and occlusion of the major arteries distal to the right 
common iliac artery (Fig. 2). 

At operation on the following day a large quantity of 
platelet thrombus was removed from the aorta. The right 
common femoral, superficial femoral and profunda femoris 
arteries were found to be thrombosed without evidence of 
erathosclerosis. A 1O0-mm woven Dacron graft was inserted 
from the right iliac bifurcation to the common femoral artery 
after the lateral circumflex femoral artery had been cleared 
with a Fogarty catheter. It was not possible to reopen the 
profunda femoris artery. 
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Postoperatively the circulation of the foot initially improved, 
but the bypass graft thrombosed and the viability of the foot 
became doubtful. Gradual improvement occurred with eventual 
gangrene and separation of the distal half of the right great toe. 
One vear after the episode the leg is viable but claudication is 
severe (50 vards}, 


HISTOLOGY 
Portions of the aortic wall, external iliac artery and superficial 
femoral artery were examined. histologically. Occlusion by 
thrombus was present. The sections from the aorta showed 
hyalinized intimal thickening with thinning of the media. The 
sections from the external iliac and femoral vessels showed 
essentially normal structure with no excess of mucopoly- 
saccharides or elastic degeneration. A scattered histiocytic 
infiltrate at the medio-adventitial junction was regarded as 
being secondary to luminal thrombosis (Fig. 3). 


INVESTIGATIONS 

An electrocardiogram showed inferior myocardial ischaemia. 
Haemoglobin, haematocrit, white blood count, erythrocyte 
sedimentation rate, urea and electrolytes, creatinine clearance, 
cholesterol, lipoproteins, plasma proteins, electrophoresis of 
plasma proteins, platelet count and platelet function studies 
and blood sugar estimations were all consistently normal. The 
haemostatic mechanism was normal, as were the immuno- 
globulins, fibrinogen level, fibrinogen degradation products 
and anti-thrombin-3 level. No cryoglobulin was present in the 
serum. The euglobulin lysis time was found to be significantly 
prolonged on each of the five occasions that it was estimated, 
the mean being 17:3 hours. The normal range for this laboratory 
is fess than 5 hours. 


TREATMENT 

The prolonged euglobulin lysis time indicated a diminished 
level of plasminogen activator and accordingly a trial of the 
oral anabolic steroid stanozolol was commenced in a dose of 
10 mg dailv. This steroid has been shown to increase fibrino- 
Ivuc activity (Davidson et al, 1972). and in this patient the 
euglobulin lysis time was reduced to 6-24 hours. Unfortunately 
the liver function tests, which were observed closely, became 
abnormal after 6 weeks, the aspartate aminotransferase being 
67 units/litre and the alanine aminotransferase 120 units/litre. 
Because of the known risk of producing cholestatic jaundice, 
the stanozolol was discontinued. The liver function tests 
reverted to normal, and the patient has since been treated with 
oral anticoagulants. 


Discussion 
The striking difference between the two aortograms 
(Figs. 1, 2) performed only 3 weeks apart demonstrates 
the rapid progression of this patient's arterial disease. 
The unusual arteriographic and histological findings 
exclude degenerative arteriosclerosis, and because the 
reduced fibrinolytic activity was the only abnormality 
demonstrated despite extensive investigations, it must 
be assumed that this was a major aetiological factor. 
It has been shown that patients with occlusive 
arterial disease due to arteriosclerosis have a lower 
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Fig. 1. Translumbar aortogram 3 weeks after presentation showing irregularity of the lower aorta and ocelusi 
superticial femoral and profunda femoris arteries 
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Fig. 2. Translumbar aortogram 6 weeks after presentation showing rapid advancement of the aortic 
occlusion of the right external iliac and common, superficial femoral and profunda femoris arteric 


degree of fibrinolytic activity than age-matched Assessment of fibrinolytic activil 
controls (Nestel, 1959). Similar findings occur in deep by diurnal variation and random 
vein thrombosis (Menon et al., 1971). However, the occur in the same patient at different ti 


scatter of observations is wide and there is consider- ing multiple estimations before an ac | 
able overlap between patients and controls. There are obtainable (Fearnley, 1965). Althou; | 
few references to deficient fibrinolysis as a cause of ment of fibrinolytic activity is not p 
obstructive arterial disease, although Nilsson et al. routine procedure in all cases of ob: 


(1961) described a remarkable case in which deficient disease, it is suggested that it would 
fibrinolysis was associated with severe recurrent the young patient with atypical disea 
venous thrombosis. who appear to have an unusual tend 
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Fig. 3. Photomicrograph of a section of the femoral arters 
showing essentially normal structure. The distribution of 
elastic and muscular tissue is normal and there is no 
marked intimal thickening or atheroma. 
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It has not been established whether enhancement of 
fibrinolytic activity has a beneficial effect in occlusive 
arterial disease although it appeared to be a rational 
mode of therapy in the present case. 
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Nolvadex-a more 


acceptable approach 


to breast cancer 
treatment 


Drug therapy is often both 
uncomfortable and distressing forthe patient 
with advanced breast cancer But now a 
more acceptable treatment is available for 
such patients, ‘Nolvadex’ (tamoxifen). 
‘Nolvadex’ is an oestrogen antagonist. 
Whilst it is just as effective as other treatments, 
it has no hormonal properties. Virilization- 
common with androgens-is unknown; oedema, 
nausea and vomiting occur much less frequently 
than with oestrogens. 
‘Nolvadex’ is taken as twice-daily 
oral doses. So treatment is simple as well as 
more acceptable. 


Further information -including the results of U.K. 
trials with 'Nolvadex'*^ is available on request. 
References: | British Journal of Cancer (1971],25,270. 
2 British Medical Journal (1973),1,13. 
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The use of angiography in a case of recurrent 
epistaxis after multiple arterial ligation 


P. H. TAYLOR AND I. W. McCALL* 


SUMMARY 

4 patient with severe recurrent epistaxis which persisted 
despite multiple arterial ligation is described. The place 
of this procedure in the management of epistaxis is 
discussed. In the present case the bleeding was due to an 
underlying haemangioma which could only be demon- 
strated by angiography. It is suggested that this 
investigation should be carried out in patients who fail 
to respond to conventional treatment for. recurrent 
epistaxis. 


MASSIVE recurrent spontaneous epistaxis in the elderly 
patient is a serious danger to life. Such patients have a 
lowered cardiovascular resilience due to myocardial 
ischaemia and generalized atherosclerosis. Repeated 
shock associated with periods of hypotension ts 
poorly tolerated and in such instances surgical inter- 
vention is indicated. 

Recurrent epistaxis after ligation of the external 
carotid and ethmoidal arterial systems either separately 
or together is an extremely rare event. In the present 
case despite ligation of the right anterior and posterior 
ethmoidal, right external carotid and both internal 
maxillary arteries the bleeding persisted. Angiography 
demonstrated an angiomatous malformation and 
depicted its main feeding vessel. One similar case has 
recently been reported by Pupp and Huszar (1972). 


Case report 

A. F.. an 82-year-old man, first attended the outpatients’ 
department in 1955 for bilateral epistaxis. This was controlled 
by cautery of both Little's areas and the floor of the left nasal 
cavity. In 1956 and 1959 he attended again with right-sided 
epistaxis. No bleeding point was seen. Radiology of the sinuses 
showed only slight mucosal thickening. 

In 1972 during the 9 months from January to September he 
was admitted to hospital no less than eight times with severe 
right-sided epistaxis. The haemorrhage appeared to be coming 
from an area situated posteriorly in the roof of the right nasal 
cavity but no localized bleeding point could be identified 
despite thorough examination of the postnasal areas and nasal 
cavities. The bleeding was easily controlled by posterior and 
anterior packs and tamponade but always recurred within a few 
days to a few weeks of removing these packs. During this 
9-month period the patient required a total of 28 pints of blood 
to maintain a satisfactory haemoglobin level, and therefore on 
the eighth admission arterial ligation was performed 

|. Right anterior and posterior ethmoidal and external 
carotid artery ligation: The latter was occluded between the 
facial and lingual branches. 

Four days later the patient bled profusely from the right 
nasal cavity and postnasal area 

2. Right internal maxillary artery ligation: Preliminary 
examination of the nasal cavities and postnasal area once more 
revealed no definite bleeding point or obvious abnormality. 
The internal maxillary artery was exposed by means of a trans- 

eantral approach. The vessel was found to be pulsating 
vigorously and bled fiercely on being pierced despite the 
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Fig. 1. Left carotid angiogram. lateral view. The ear 
arterial phase demonstrates the enlarged lett interna 
maxillary artery 

previous external carotid artery ligation. All the bi 
the ptervgopalatine fossa were occluded individu 


silver clips. 

Fight days later the patient bled profusely ugali 
postnasal region. A further examination under anat 
the postnasal area and nasal 
bleeding site could be seen and the haemorrhage was 
with postnasal and anterior packing 

He was given intravenous fresh blood and cry 


Cavities Was 


containing blood-clotting factors. He also had a 7-d 


of Epsikapron, 6 g 6-hourly, but despite these me 
continued to bleed intermittently after removal ol 
In view of this, angiography was undertaken 

Bilateral carotid angiography 
cutaneous puncture of the common carotid arteries 
side revealed that the nasal cavits 
blood supply from the ligated ethmordal, extern: 
maxillary arteries 

On the left the common carotid. artery was norn 


was performed 


was rece Ing 


and there was no abnormality in the carotid. syi 
internal maxillary artery (Fig. 1) was increased ii 

into a cavernous haemangiomza situated superior 
posterolateral wal! of the nose (fig, 2). Branches pa 


midline. The only major feeding vessel appeared to 
internal maxillary artery and this was therefore liga 
1. Left internal maxillary artery ligation: \ | 





approach the internal maxillary artery was exp 
occluded with silver clips. It was noticed to he 4 
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vessel. All pulsation was seen to cease in the distal branches 
after clipping the main stem artery. As a precaution against 
retrograde filling all the branches were clipped off, 

Three days later the patient had a further right epistaxis and 
proceeded to bleed intermittently. The bleeds were now usually 
small in quantity. However. on two occasions he required a 
postnasal pack to arrest the haemorrhage and he had a further 
5 pints of bloed transfused. 

In view of the only partial success of surgery he was given a 
2-week course of external irradiation with cobalt-60 to the post- 
nasal area in an attempt to produce fibrosis around these 
abnormal vessels. To date no further bleeding has occurred. 


Discussion 

The role of arterial ligation in persistent epistaxis 
has been well documented by previous authors 
(Malcomson, 1963; Hunter and Gibson, 1969). If the 
bleeding is seen to be from the anterior ethmoidal 
artery alone, ligation of this vessel is indicated. This 
procedure was described by Goodyear (1937), 
Reading (1945) and Weddell et al. (1946). 

If the site of bleeding is further back in the nose or 
uncertain, then ligation of the anterior ethmoidal and 
external carotid arterial systems is indicated. The 
latter may be occluded in the neck (Barrett and Orr. 
1908), or the internal maxillary artery may be ligated 
in the pterygomaxillary fissure (Seifert, 1928). By the 
use of one or other of these techniques epistaxes which 
fail to respond to conservative treatment can usually 
be arrested (Malcomson, 1963). However, Malcomson 


described | personal case which had persistent 
epistaxis after ligation of the internal maxillary and 
anterior ethmoidal arteries. This bleeding was con- 
trolled by external carotid artery ligation in the neck. 

In a review of 60 internal maxillary artery ligations 
Rosnagle et al. (1973) found 6 failures. They felt that 
this was due to incorrect vessel selection or inadequate 
ligation of the artery. 

Pearson et al. (1969) reported 2 patients who had 
persistent severe spontaneous epistaxis after unilateral 
maxillary artery ligation and also bilateral external 
carotid and anterior ethmoidal artery ligation. This 
they attributed to the persistence of anastomotic 
channels between the terminal branches of the internal 
maxillary artery, which may show considerable 
anatomical variations from person to person. They 
stressed the need to occlude all of these branches. 

The case presented here would, therefore, appear 
to be extremely uncommon. Despite ligation of the 
right anterior and posterior ethmoidal arteries, the 
right external carotid system at two sites and the left 
internal maxillary artery the bleeding persisted. 

Haemostasis was finally achieved by means of radio- 
therapy. It is probable that the success of this treat- 
ment was due to the fact that the major vessels 
supplying the haemangioma had been surgically 
occluded and the fibrosis produced by irradiation 
obliterated the remaining smaller vessels. 





a 
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Fig. 2. Left carotid angiograms. a, Lateral view. The angioma is demonstrated situated in the posterolateral wall of the nasal 
cavity. The arterial clips on the right side are superimposed. ^, The angioma is demonstrated in the posterolateral wall, . 


Branches are seen extending towards the midline. 
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Angiography 

Angiography is only rarely performed in epitaxis. In 
this field it has been predominantly confined to the 
preoperative assessment of patients with naso- 
pharyngeal angiofibroma where it has been found to 
be helpful in defining the extent of the lesion (English 
et al., 1972). 

However, Duggan and Brylski (1970) found it 
valuable in the assessment of traumatic epistaxis, and 
more recently Coel and Janon (1972) have performed 
angiography on 2 patients with intractable epistaxis, 
one of whom had had previous arterial ligation. They 
were able to demonstrate the exact site of haemor- 
rhage in both cases. 

In the present case angiography revealed an 
angioma which could not be detected clinically. This 
was also the experience of Pupp and Huzar (1972), 
who demonstrated an angioma of the internal 
maxillary artery after repeated medical and surgical 
therapy for recurrent epistaxis had failed to control 
the haemorrhage. 

In the light of these reports and our own experience 
we feel that angiography has a definite. place, and 
should always be considered in the management of 
intractable epistaxis. 
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The importance of adequate nutrition in closure 
of small intestinal fistulas 
HARRY S. HIMAL, JEAN R. ALLARD. JACQUES E. NADEAU, JOEL B. FREEMAN | 


AND LLOYD D. MACLEAN* 


SUMMARY 

Ninety-one patients with small intestinal fistula, 
exclusive of the perforated duodenal stump and fistula 
in patients with carcinomatosis, were treated over the 


Four regimens were used which permit comparison 
of early surgery, late surgery and nutritional support 
without surgery (1500-5000 keal daily by the intravenous 
route), A lower mortality (8 per cent) resulted when 
patients were supported nutritionally combined with 
late definitive surgery if required after the peritonitis 
had subsided. The other groups in which no special 
effort at nutritional support. was made resulted in a 
33 per cent mortality rate. 

Spontaneous closure of the fistula occurred in 27 per 


cent of the group without nutrition and in 56 per cent of 


the nutrition group. Definitive late surgery was required 
for distal obstruction, Crohn's disease and undrained 
abscess. 

Total intravenous feeding is especially important. in 
patients. with fistula associated with peritonitis and 
SEPSIS, 


CLINICAL evidence that adequate nutritional support is 
important in the treatment of enteric fistulas first 
appeared at least 25 years ago. Brunschwig et al. in 
1945 successfully treated a patient with a high output 
small bowel fistula for 55 days with a daily intravenous 
regimen consisting of 1500 ml of 10 per cent dextrose 
in saline and 1000 ml of 5 per cent Amigen in 5 per 
cent dextrose (approximately 1500 cal with 50 g of 
protein). In 1947 Howard et al. described 2 patients 
with fecal fistula which responded "within a day or 
two' to a similar total intravenous regimen. Hull and 
Barnes in [951 gave a total of 4 litres daily consisting 
of 3 litres of 10 per cent glucose and | litre of casein 
hydrolysates to 6 patients with ileal fistula for periods 
of 6-28 days. In 4 cases resection was required, while 
in 2 spontaneous healing occurred; all survived. In 
1956 Smith and Lee reported 11 patients with duodenal 
fistula after Billroth H subtotal gastrectomy who were 
treated by nasogastric-jejunal tube feedings. AH the 
patients survived. In 1964 Chapman et al. emphasized 
the importance of nutrition rather than early or late 
surgical intervention. In their study 1600-2000 cal 
were initially provided intravenously which were 
followed by 2500-3000 calories daily via the gastro- 
Intestinal tract if possible until the fistula healed 
spontaneously or the patient was appropriately 
prepared for surgical closure. The mortality rate using 
this regimen for small intestinal fistula was 3 out of 
I8 or 17 per cent. [n contrast, at the same institution 
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when no effort to maintain nutritional balance was 
made the patients received less than 1000 cal/day and 
22 out of 38 (58 per cent) succumbed. 

The comprehensive report of Edmunds et al. in 1960 
summarized the results in 157 patients with fistulas 
from the stomach, intestine and colon. The authors 
concluded that despite antibiotics and modern 
replacement of fluids and electrolytes, the mortality of 
external fistulas of the gastro-intestinal tract had not 
decreased in the previous 20 years. The mortality in 
this series was 62 per cent for gastric or duodenal 
fistulas, 54 per cent for small bowel fistulas and 16 per 
cent for fistulas from the colon. 

Since 1967 and the demonstration by Dudrick et al. 
that total caloric and protein requirements could be 
met by the intravenous route, most surgeons have 
used this technique to manage difficult cases of 
intestinal fistula. Key features are a centrally placed 
venous catheter, the use of hypertonic (20 per cent) 
glucose to provide enough calories for amino-acid 
utilization for protein synthesis, continuous adminis- 
tration and attention to the details of catheter care, 
fluid and electrolyte balance, serum osmolarity and 
trace mineral deficiencies. 

The present study summarizes our own experience 
with small intestinal fistulas exclusive of those of the 
duodenal stump (which usually heal with adequate 
drainage) and fistula in patients with carcinomatosis 
and obstruction (definitive therapy is frequently not 
indicated). The study covers the period 1960-73 and 
includes patients who were treated both before and 
after the use of nutritional support. This study 
supports the use of nutritional supplements especially 
by the intravenous route, but points out also the 
importance of controlling the fistula, of draining 
abscesses and of re-establishing normal bowel 
continuity only when the peritonitis has healed. 


Clinical material and results 

A total of 9f patients with small intestinal fistula were 
treated at the Royal Victoria and Queen Mary 
Veterans’ Hospitals from 1960 to 1973. There were 
58 males and 33 females. The age distribution is 
shown in Fig. |. The underlying causes of the fistula 
are summarized in Table I. 

Four treatment regimens were used over the period 
of study. In group I, 26 patients received gastric 
suction, sump or simple drainage of the fistula without 
nutritional support and without a surgical attempt at 
* Departments of Surgery. Royal Victoria Hospital. Queen, 
Mary Veterans! Hospital and McGill University, Montreal. 


closure of the fistula. Eight of the 26 died (31 per cent). 
Death occurred from 12 to 54 days after the onset of 
the fistula. In those who lived the fistula closed in 
from 4 to 56 days. 

In group Il, 23 patients received the same therapy 
but had in addition a surgical attempt at closure of the 
fistula when the likelihood of spontaneous closure 
appeared remote. Six of the 23 patients died (26 per 
cent). The surgical procedure was attempted at from 
7 to 105 days following onset of the fistula. The fistula 
recurred in 7, including the 6 who died. The remaining 
patient lived with ultimate closure of the fistula. Death 
was not related to the time of surgical intervention. 

In group III, 17 patients had an early attempt at 
surgical closure within 48 hours, with 8 deaths (47 per 
cent). The fistula recurred promptly in 10 patients, 8 
of whom died. In 2 patients the fistula closed slowly 
without further surgery. Second or third attempts at 
surgical closure always had a fatal outcome in this 
setting of no nutritional support regardless of how 
quickly the decision to operate and reoperate was 
made. 

Thus, of the 66 patients in groups I, IH and III, all of 
whom were without nutritional support, 27 per cent 
were cured without operation, 32 per cent by surgical 
means, 8 per cent recurred but survived and 33 per 
cent died (Table I1). 

In group IV, 25 patients received the same regimen 
as in group II but with the addition of nutritional 
support by the intravenous route (hyperalimentation) 
in 22 patients or by tube feedings or an elemental diet 
in 3 patients. Two of the patients died (8 per cent) at 
6 weeks and after 8 months of nutritional support 
respectively (Table 11). Both had recurrent regional 
enteritis. In one of these patients several operative 
attempts were made at closure with the drainage 
of innumerable abscesses. Of the 23 survivors, spon- 
taneous closure occurred in 13 or 56 per cent. In the 
others, definitive surgery was necessary for regional 
enteritis, inadequately drained intra-abdominal 
abscesses, epithelialization of the tract or distal 
obstruction, Early surgery was necessary in 5 patients: 
to control the fistula by exteriorization in | patient 
and to drain abscesses in 4 others at 1, 7, 21 and 
34 days respectively after onset. 

The relationship between fistula output and 
mortality rate is summarized in Table IHH. Group IIL is 
excluded because quantitation of fistula output was 
not accurate before surgery, frequently within 24 hours 
of onset. In group IV, with nutritional support, there 
were many patients with a very high output fistula. 
There is a tendency for increased risk in groups I and 
II when the fistula drainage exceeds 1000 ml/day, but 
this commonly held opinion is not significantly 
demonstrated, perhaps because of small sample size 
but more likely due to the presence or degree of 
peritonitis which may be extensive with even a low 
output fistula. 


Discussion 
This experience with small bowel fistula suggests some 
measures to avoid the problem in the first place and 


Closure of small intestinal fistulas 


No. of patients 
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Age (yr) 


Fig. 1. Age distribution of 91 patients with small intestinal 
fistula. 


Table I: CAUSES OF FISTULA 














NO. 0 
Cause case 
Surgery on small intestine, e.g. mesenteric throm- Lh! 
bosis, gastro-enterostomy, obstruction, pancreatic 
cyst 
Surgery not involving small intestine, e.g. cystec- 2h 
tomy, colectomy, nephrectomy. hysterectomy. 
appendectomy, drainage of abscesses 
Lysis of adhesions obstructing small intestine 22 
Spontaneous 
Regional enteritis 
Other 
Table Il: RESULTS OF TREATMENT 
Result No, of cases 
No nutrition (66 patients) 
Non-operative cure 18 
Surgical cure 2] p 
Recurrence—survived 5 ^ 
Died 22 
With nutrition (25 patients) 
Non-operative cure I4 56 
Surgical cure 9 vf 
Died 2 y 
Table IH: FISTULA OUTPUT AND MORTALITY 
RATE 
500 ml/day 500-1000 ml 1000 m 
Sur- Sur- Sur- 
Group vived Died vived Died. vived Die 
I: No surgery 8 4 8 3 2 | 
H: Late surgery 10 | 4 3 3 2 
IV: Nutritional 4 | 8 Ü 9 | 
support 
also a policy for treatment. Many fistulas in the 


present series occurred after surgery for lysis ol 
adhesions or direct surgery on the distended small 
intestine. Decompression without enterotomy before 
resection or lysis of adhesions is recommended. Other 
causes of fistula appeared to be failure to close 
definitely serosal tears, the use of cautery on or nea! 
the small intestine and failure to use interrupted non- 
absorbable suture material for the closure of complete 
tears through the small intestine mucosa. Working in 
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a contaminated field without the use of prophylactic 
antibiotics was also a predisposing factor in some 
patients. 

Once a fistula has developed, the first step is to 
restore water and electrolyte balance. The next priority 
is to gain control of the fistula and thereafter to drain 
abscesses which coexist. Debility and wasting are 
rapid in patients with peritonitis and cannot be 
controlled even with vigorous parenteral nutrition if 
pus remains undrained. Finally, intravenous feeding 
should be started on the second to the fourth day after 
the appearance of the fistula and be continued with 
2000-5000 cal/day until the fistula is healed or the 
patient is ready for definitive surgical repair. The 
latter is only undertaken when there is no further sign 
of peritonitis, no fever for at least | week and normal 
body composition in terms of total body sodium: 
potassium ratios has been restored (Shizgal and 
Wood). Usually at least 1 month of feeding is required 
to achieve these goals in patients who have peritonitis. 

Our results agree closely with those of others 
(MacFadyen et al., 1974) and emphasize the value of 
nutritional support in small bowel fistula. Both the 
incidence of spontaneous closure and the mortality 
rate are much improved. 
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Circulatory and biochemical effects of 


whole body hyperthermia 


R. T. PETTIGREW, JEAN M. GALT, C. M. LUDGATE, 


D. B. HORN AND A. N. SMITH* 


SUMMARY 

The physiological effects of whole body hyperthermia to 
42 C” have been studied in 12 subjects. There was a 
sustained increase in the heart rate and an initial 
increase in the arterial and central venous pressures. 
Sweat and electrolyte losses were high. The serum 
bilirubin remained normal if the temperature did not 


exceed 418 C7. Above this temperature the serum 
enzymes lactate | dehydrogenase, alanine amino- 


transferase and aspartate aminotransferase rose, as did 
the serum bilirubin. While the latter effect might be due 
to liver damage, it could also be related to thermal 
destruction of red cells. A leucocytosis develops during 
the hyperthermic state. 


THE selective lethal effect of heat on cancer cells is 
well known (Mondovi et al., 1969a, b; Muckle and 
Dickson, 1971); a review of the literature has been 
published by Vermel and Kusnetsova (1970). Localized 
human tumours have been treated by isolated hyper- 
thermic perfusion (Cavaliere et al., 1967; Stehlin, 
1969). To extend this to the treatment of disseminated 
malignancy a method of inducing whole body 
hyperthermia has been developed. This paper details 
the physiological response of 12 patients to extreme 
hyperthermia during 70 sessions and is an attempt to 
establish the safety, or otherwise, of the method. 


Method 

The method is a modification of that described by 
Henderson and Pettigrew (1971). The patient is 
premedicated with promethazine hydrochloride, 
narcotized with intravenous barbiturates and then 
curarized. He is sealed in a large polythene bag and 
placed in a specially constructed bath. Paraffin wax 
(melting point, 43-46 'C) heated to 50°C is pumped 
into the bath around the sealed bag. The wax solidifies 
around the patient, forming an insulating layer. 
Ventilation is maintained through an insulated 
endotracheal tube with an enriched oxygen mixture 
heated to 80 °C. This is the temperature at the top of 
the tube, where the closed-circuit adapter meets the 


lower end, i.e. near the carina. Moritz et al. (1945) 
have shown that dry gas at this temperature does not 
damage the lungs. The body temperature is raised by 
between 3 and 6 Centrigrade degrees/hour, depending 
on body weight. During the first hour of temperature 


grade degrees higher than in the rectum (Fig. 1). 
When the oesophageal temperature reaches 41 °C, 


* 


usually after 1 hour, the liquid wax is removed, 
leaving the wax which has solidified around the body 
as an insulating layer. Following this, there is a slow- 
ing in the rate of temperature rise to 41-8 C, during 
which time the rectal temperature reaches that of the 
oesophagus (about 90 min. Fig. 1}. The wax is 
removed earlier from thin patients in whom the 
temperature rise is very rapid. By varving the area of 
skin exposed for evaporation of sweat or the thickness 
of the insulating layer, the temperature of the patient 
can be controlled to within 0-1 Centrigrade degree. 
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Fig. 1. Hacmodynamic response to hyperthermia. 


There is continuous monitoring of the rectal and 
oesophageal temperatures and the electrocardiogram, 
with periodic monitoring of the blood pressure, central 
venous pressure, heart rate and serum electrolytes, 
The patient has a continuous, heated intravenous 
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infusion and is given intravenous barbiturates as 
required. A urinary catheter and nasogastric tube 
maintain continuous drainage during treatment. When 
the patient is removed from the bath at the end of the 
hyperthermic period (at 5-6 hours, Fig. 1), cooling is 
rapid (2-3 Centigrade degrees/hour) and normal bodv 
temperature is reached within 2 hours. 


Results 

Haemodynamic response 

A typical haemodynamic response is shown in Fig. |. 
During heating, the heart rate increases rapidly with 
temperature. The increase is linear and averages 
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Fig. 3. Plasma electrolyte concentrations during hyperthermia. 
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8:5 beats/min Centigrade degree! rise in oesophageal 
temperature, with a range 5-15 beats/min Centigrade 
degree^'. In the same patient heated on different 
occasions the rate of increase of heart rate depends on 
the rate of heating (Fig. 2). Fast heating initially 
increases the heart rate less per degree rise in tempera- 
ture. However, at the end of active heating the heart 
rate continues to rise for some time, reaching a 
typical maximum for each patient and independent of 
the rate of heating. The final heart rate at stable 
temperature corresponds to a rise of 11 beats/min 
Centigrade degree-! (range 8-18 beats/min Centigrade 
degree). Stable narcosis is required to maintain this 
constant heart rate. 

Drugs used in the induction of anaesthesia may 
induce the initial mild degree of hypotension (Fig. 1). 
Thereafter, during heating, the systolic blood pressure 
rises by 20-50 mm Hg, with little change in the 
diastolic pressure. At the same time the central venous 
pressure rises by 5-10 cm H,O. When the temperature 
is stabilized, both arterial and venous pressures return 
to the initial values which are then usually maintained 
throughout treatment. 


Biochemical and haematological changes 

As large fluid and salt losses were expected in the sweat, 
serum electrolyte concentrations were monitored at 
half-hourly intervals throughout treatment. Results 
were obtained within 20 minutes of sampling. Initially, 
fluids and electrolytes were infused according to the 
level of the central venous pressure and to the serum 
electrolyte concentration in the most recent sample. 
From this, the intravenous régime recorded in Fig. 3 
was developed and was used throughout the 70 treat- 
ment sessions of this study. With it, there is no 
significant change in the serum sodium or chloride 
concentration during hyperthermia (Fig. 3), although 
there is a slight early decrease in the serum sodium 
concentration, averaging 4 mEg/1 which coincides 
with, and has been attributed to, premedication and 
anaesthesia (Stevenson, 1960), The serum sodium and 
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chloride concentrations. measured 24 hours after 
treatment show no significant change from the 
pretreatment values. However, the serum potassium 
rises by a mean value of 0:5 mEg/l during the first 
90 minutes of treatment. This increase is not main- 
tained beyond 3 hours, when a slow fall in potassium 
concentration starts, and 24 hours after treatment 
the serum potassium concentration is, on average, 
0-5 mEq/l lower than the pretreatment value. 

As a check on the accuracy of fluid and salt re- 
placement, losses during treatment were estimated 
from urinary loss and sweat collection data (Table F). 
Sweat loss was assessed by enclosing one limb of each 
patient in a polythene bag and multiplying the volume 
of sweat collected in the bag during treatment on the 
assumption that sweat losses from the limbs and trunk 
are proportional to their relative surface areas. Data 
given by Allen et al. (1973) indicate that 60 per cent of 
the sweat is from the arms and legs, including hands 
and feet, which together represent 59 per cent of the 
body surface area. Half-hourly sweat samples were 
also collected from the trunk on weighed pads of 
filter paper to measure sweat electrolyte concentration 
and variation in sweat rate. Sweating is profuse during 
hyperthermia, averaging over 500 ml/hour. The sweat 
rate increases rapidly with temperature. At stable 
temperature, fluctuations of up to 10 per cent occur in 
the sweat rate; no further increase with continued 
exposure to high temperature has been determined. 

The serum activities of lactate dehydrogenase, 
aspartate aminotransferase and alanine amino- 
transferase, all of which have been shown to be stable 
at the temperatures involved (Burger, 1970), were 
monitored regularly. In 47 treatments conducted in 
10 patients, during which neither the rectal nor the 
oesophageal temperature rose above 41-8 °C, there 
was no significant increase in the serum enzyme 
activities, and the serum bilirubin concentration rose 
from an average of 0-47 mg/100 ml to an average of 
0-62 mg/100 ml, no value lying outside the reference 
range (Table Il) However, during 17 treatments 
within the same group when the temperature was held 
between 41:8 and 42:2 C for periods of 10-40 
minutes, the average serum activity of aspartate 
aminotransferase increased by a factor of 25, that of 
alanine aminotransferase by a factor of 8 and the 
serum bilirubin concentration rose to 1-56 mg/100 ml. 

During the hyperthermic period the haemoglobin 
concentration varies about the mean value by up to 
0-5 g/100 ml. The haemoglobin concentration falls by 
an average of 0:8 g/100 ml within 36 hours of each 
treatment, following which there is a reticulocytosis of 
3-4 per cent, leading to partial recovery, but initial 
values are not attained until the treatment ends. 
During heating there is a leucocytosis, the average 
leucocyte count rising from 8:2 x 10?/mm? at 37 °C to 
13:7 x 10°/mm? after 4 hours at 41-8 °C. It returns to 
normal within 24 hours. 


Complications 


During the developmental stage of the method there 
were 2 deaths. One was due to ventricular fibrillation 
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Whole body hyperthermia 


Table 1: CONCENTRATION OF ELECTROLYTES IN 
SWEAT AND URINE LOST DURING HYPERTHERMIA 








mEkq/hr meq 
mifhr Nat K^ Clo Nat Ko Ct 
Urine* 52 33 2i 37 6&7 5i 4A 
Sweatt 5814 43 20 4i $4 36 80 2 
Infusion 570 52 pO 43 maan — hn 





* Mean of 40 measurements. 
t Mean of 60 measurements, 


Table H: SERUM ENZYME ACTIVITIES AND 
BILIRUBIN CONCENTRATION BEFORE AND AFTER 
HYPERTHERMIA 


After 
heating After 
not heating 
Reference Before above above 
range heating 41-8 C 41-8 C 
Lactate dehydrogenase — 48-265 18} 178 EIC 
(iu/1) 
Aspartate amino- 4-20 12 i3 & 
transferase (iujl) 
Alanine amino- 2-17 10 L2 78 
transferase (iu/l) 
Bilirubin (mg/100 ml) Q-2-0:8 0-47 0-62 I: 56 


when thermometer failure resulted in a temperature of 
43 °C, The other was due to fibrosing alveolitis 
following repeated exposure to hot moist gases 
generated by a soda-lime canister (Henderson and 
Pettigrew, 1971). Dry heated gases have since been 
used with no harm. These have been the only 2 deaths 
attributable to the method in a series which now 
amounts to over 250 treatments, the results of which 
will shortly be reported. Minor complications 
experienced were herpes simplex, sore throat with 
hoarseness, lassitude, nausea and occasional super- 
ficial burns under ECG electrodes, There have been no 
neurological defects or apparent depression of the 
mental faculties. 


Discussion 

The hyperthermic state is rapidly and safely induced 
by this method which effectively reverses the physio- 
logical processes allowing heat loss from the body. 
The solid layer of wax both insulates the bodv and 
prevents evaporation of sweat from the skin, while 
respiratory heat loss is minimized by heating the 
inspired gases. Knowing the approximate rate of 
metabolism (1250 cal/min at 37 ^C) and the rate of 
increase of body temperature, it can be deduced that 
1000-2000 cal/min are supplied to the body bv the 
change of state of the wax. 

The cardiovascular response to increased body 
temperature found in anaesthetized subjects is 
different from that found in conscious ones, whe 
respond by a decrease in arterial and central venous 
pressures due to peripheral dilatation and by a 
compensatory tachycardia (Damato et al, 19681 A 
degree of hypotension already exists in the anaes- 
thetized subject before the heating process begins. The 
rise in arterial and central pressures at the onset of 
heating may follow a further diminution of afferent 
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impulses from the baroreceptors in the carotid sinus 
and aortic arch. This is known to lead to an increase in 
the activity of the sympathetic vasomotor control of 
the precapillary resistance vessels which raise the 
arterial blood pressure and produce increased venous 
tone and cardio-acceleration. The eventual return of 
arterial and central venous pressures to their initial 
values before cessation of hyperthermia is similar to 
the normal thermoregulatory response to heat stress. 
The final heart rate at stable temperature represents 
an increase of only 60 per cent of that found in 
conscious heat-stressed subjects (Tanner, 1951). This 
may be attributable to anaesthesia, as a reduction in 
the depth of narcosis will lead to a further rapid 
increase of heart rate. The increase in heart rate lags 
behind the increase in body temperature when the 
latter is rapidly raised. This may imply that there is a 
limit to the rate at which the compensatory mechanisms 
can respond to stimull. 

Fluid losses during hyperthermia are great, averag- 
ing over 550 ml/hour, of which 90 per cent is lost as 
sweat. However, this sweat rate is similar to that 
reported for unacclimatized subjects exercising in a 
hot climatic chamber, and although the sweat sodium 
concentration of 84 mEq/l! is higher than the reference 
range of 20-70 mEq/l, similar increased sweat sodium 
concentrations have been reported during prolonged 
heavy sweating in unacclimatized subjects (Furman 
and Beer, 1963). In spite of the losses it was possible 
to achieve a satisfactory fluid and salt balance 
by monitoring the serum electrolyte concentra- 
tions. 

Raised serum enzyme activities have been found in 
animals heated above 42 "C (Burger, 1970). This only 
occurred during this series at temperatures above 
41-8 °C, which therefore sets a limit to therapeutic 
applications. The fall in haemoglobin which occurs 
following hyperthermia may be due to the thermal 
destruction of ageing red cells. Reticulocytosis with 
partial recovery between treatments indicates an 
active marrow. Similar results were found by Karle 
(1969) in induced fever in rabbits. The slight post- 
treatment rise in bilirubin when the temperature has 
not exceeded 41-8 ^C may be due to haemolysis, but 
alternatively it may be due to liver damage. The 
development of a leucocytosis during treatment is 
similar to that seen under stress and may reflect the 
discharge of additional white cells into the circulation. 
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Traditional treatment of 194 cases of tetanus 
ANTHONY BUSUTTIL. JOHN B. PACE AND JOSEPH A. MUSCAT* 


SUMMARY 

A retrospective survey of tetanus was undertaken for 
the decade 1957-66 in the Maltese islands. The 194 
cases of tetanus reported were treated solely along the 
conservative lines of sedation, antitoxin and antibiotics. 
The mortality rate of 22 per cent for the whole series 
compares favourably with that from other centres. 
Intermittent positive pressure respiration and complete 
muscular relaxation are essential in order to decrease 
further the mortality from severe tetanus, although 
traditional treatment is still deemed to be very valuable 
in the milder forms of the disease. 


TETANUS persists as a world-wide problem of con- 
siderable magnitude. Bytchenko (1966) estimated that 
the number of tetanus victims during the decade 
1951-60 exceeded a million, of whom approximately 
half did not survive the illness. In order to establish 
the local importance of tetanus a retrospective survey 
of this disease was conducted in the Maltese islands 
during the decade 1957-66: this produced 194 cases. 
The Maltese islands have an approximate collective 
surface area of 122 square miles and a mean popula- 
tion of 324 314 for the period under review. Over this 
decade only conservative methods of treatment were 
available; comparison of the outcome with other 
centres proved to be of significant interest, 


Clinical features 

One hundred and eighty-six patients had the 
generalized form of tetanus. One patient had the 
local variety of the disease (affecting one lower limb), 
5 had neonatal tetanus and 2 presented features of 
the cephalic form of tetanus. Recurrent attacks of 
generalized tetanus occurred in 3 of the patients 
(Pace and Busuttil, 1971). Detailed distribution by 
year is seen in Table Í. 

The indications of the degree of severity of the 
disease that emerged from this study were (1) the 
presence or absence of convulsions, (2) the severity 
and frequency of convulsions, (3) the occurrence of 
respiratory distress and (4) the presence of sustained 


Table i: DISTRIBUTION OF CASES BY YEAR 


Year 
1957 1958 1959 1960 1961 
No. of cases 20 24 18 19 18 
No. of deaths 8 4 2 I 4 
Year 
1962 1963 1964 1965 1966 
NO. of cases 13 19 26 19 18 
No. of deaths 2 5 6 0 10 


pyrexia. The cases were accordingly classified into 
‘mild’, ‘moderately severe’ and ‘severe’ groups as 
follows: 

Mild: Muscular stiffness present, without convui- 
sions. 

Moderately severe: Mild or infrequent convulsions. 

Severe: Vigorous, sustained or frequent convulsions 
associated with respiratory distress or high fever 
(38-3°C or over). 

Ninety-nine cases (51 per cent) fell into the mild 
group, 62 cases including the neonatal cases (37 per 
cent) were severe, and the rest were classifiable as 
moderately severe. 


Management adopted 
All the patients were isolated routinely in a darkened 


possible from visual, auditory and tactile stimuli. 
During the first week of the illness most patients were 
sedated with paraldehyde (5-8 ml every 6-8 hours, 
alternating with chlorpromazine (25-50 mg every 5-8 
hours); both drugs were usually given by intra- 
muscular injection. The elderly patients received only 
half these amounts. In 22 of the patients pheno- 
barbitone sodium (100-200 mg i.m. every 8 hours? 
was the only sedation given. Occasionally the 
chlorpromazine and phenobarbitone therapy was 
administered orally or through a nasogasiric tube. 
Children and a few of the more elderly subiects were 
occasionally only sedated with chloral hydrate given 
by the oral or rectal route. Bromethol (Avertin. 
Winthrop) was administered by retention enema, in 
doses of 0-3 ml/kg body weight, to 17 of the patients. 
The dosage of the sedative drugs was adjustec 
according to the patient's response and was reduced 
drastically in most patients by the fifth day of therapy. 
and earlier in poor risk patients. 

After the initial dose of sedative an intravenous 
drip of dextrose/saline was set up and an indwelling 
nasogastric tube was inserted. The latter was usec 
for feeding purposes but also as a means for rapidiy 
emptying the stomach if the patient regurgiiated or 
required anaesthesia at any moment. 

Following intradermal, subcutaneous and intra- 
muscular test doses (each of 1000 iu) given at half 
hourly intervals a slow intravenous injection of 
100 000-300 000 iu of tetanus antitoxin (ATS) was 
given via the drip. Usually this was followed by a 
second similar intravenous dose of antitoxin on the 
second or third day. Further daily doses of ATS were 
given, either intramuscularly or intravenously, in 


* Department of Surgery. St Luke's Hospital, Malta. 
Present address of Anthony Busuttil: University Department 
of Pathology, Western Infirmary, Glasgow G11 ONT. 


+ 


Anthony Busuttil et al. 


28 patients. The largest dose of antitoxin recorded 
was 1 150 000 iu. 

In patients who had received ATS on a previous 
Occasion or who registered any untoward reaction 
to the test dose the therapeutic intravenous dose was 
given fractionally at half-hourly intervals, the usual 
precautions being taken to counteract anaphylaxis 
promptly if this occurred. The intrathecal adminis- 
tration of antitoxin was resorted to in 10 cases, 4 of 
whom succumbed to their illness. 

Antibiotics were given routinely in the form of 
crystalline penicillin (500 000-1 000 000 units twice a 
day) and streptomycin (0:5-1 g twice a day) by intra- 
muscular injection. In the more recent years larger 
doses of penicillin (4 000 000-6 000 000 units in four 
divided intramuscular doses daily) were prescribed. 
In 65 of the patients only one daily intramuscular 
dose of procaine penicillin (900 000 units) was given 
as a routine. Tetracycline or chloramphenicol in 
standard doses was administered when infective 
complications supervened. 

'Muscle-relaxing' agents were given to very few of 
the patients in order to reduce muscle tone. In 11 
patients mephenesin in the form of Myanesin Elixir 
(BDH) was used and it was interesting to observe 
that all these patients survived. Complete muscular 
paralysis with controlled respiration was induced in 
only 2 very severe cases, both of whom died. Whiffs 
of chloroform by open mask were given intermit- 
tently to 8 of the earlier cases of the series during 
severe spasms and while medication or nursing pro- 
cedures were in progress. A tracheostomy was per- 
formed in both the patients who were ventilated. 
In another patient tracheostomy was also resorted to 
because of recurrent gastric aspiration, and this 
patient survived. 

General intensive. nursing care and continuous 
observation, including attention to the airway, 
regular 2-hourly changes of posture and care of the 
bladder (at request or 6-hourly) and bowels (every 
third day) were a very important part of the manage- 
ment. Supportive measures included tube feeding and 
the intravenous replacement of fluids and electrolytes. 
Oxygen was given by open mask after recurrent and 
severe convulsions. Some of the elderly patients were 
empirically slowly digitalized by mouth over a period 
of | week. 

Local treatment of the wound was carried out in 
45 cases. Thirty-seven patients had ATS infiltration 
around a punctured wound in doses varying between 
1500 and 60 000 iu, the amounts used most frequently 
being 3000-4500 iu. Debridement was performed in 
12 patients, wound excision was carried out in 6 and 
foreign bodies, both organic and inorganic in nature, 
were removed from 8 wounds. 


Mortality 

There were 42 deaths in the entire series, an overall 
mortality rate of 22 per cent; 41 per cent of the patients 
in the seventh and eighth decades of life and 27 per 
cent of the patients in the first decade died; exclusion 


from the latter decade gives a figure identical to the 
overall mortality. In the 10-49 age group only 11 per 
cent of the cases ended fa‘ally. In spite of a similar 
age group distribution an unaccountably higher 
mortality rate was noted among the female patients 
(30 per cent) than among the males (18:8 per cent). 
This finding is at variance with the thesis of Kocharevic 
(1952) and of Denchev (1962) that males are more 
sensitive to the tetanus toxin than females (Bytchenko, 
1966). 

The present analysis shows clearly that the mortality 
rate varies inversely with the length of the ‘incubation 
period’, ie. the time interval between the infliction 
of the last remembered wound and the development 
of the first manifestation of tetanus. The cases with 
an incubation period of less than 7 days had a 
mortality rate of 33 per cent, while those with an 
incubation period of over 21 days had a fatality rate 
of only 9 per cent. In 48 cases the incubation period 
could not be ascertained, and these had a mortality 
rate of 21 per cent, which approximates the overall 
rate for the series. 

The clinical type of tetanus influenced the death 
rate: 4 of the 5 cases of tetanus neonatorum and 1 of 
the 2 cases of cephalic tetanus had a fatal outcome, 
while the only case of local tetanus survived. The 186 
patients with generalized tetanus had a mortality 
rate of 20 per cent. All 3 patients who developed 
recurrent attacks of the disease survived (Pace and 
Busuttil, 1971). 

Only 1 per cent of the mild cases died, 9 per cent 
of the moderately severe and 61 per cent of the 
severe cases ended fatally. 

Concomitant systemic diseases had an adverse 
effect on prognosis. The mortality was higher than 
average in the patients also suffering simultaneously 
from leprosy, diabetes mellitus, myocardial ischaemia, 
systemic hypertension and chronic obstructive air- 
ways disease. 


Complications 
Cardiorespiratory complications, in the form of 
cardiac decompensation or pulmonary infection, 


occurred in 40 patients and proved fatal, or con- 
tributed to death, in 27 of them. Hypersensitivity 
reactions to the therapeutic ATS injections developed 
in 23 patients (12 per cent), but there were no 
fatalities from this cause. Twenty-three patients had 
urinary complications, such as retention, incon- 
tinence or infection, but with no serious effects. Other 
complications were infrequent and included diabetic 
ketosis, acute confusional states, hvpovitaminosis 
and, in | case, decubitus ulceration and con- 
tracture. Apart from this last case the patients who 
survived had no residua whatsoever attributable to 
tetanus. 


Time of death 

In all but 3 of the fatal cases death occurred during 
the first week of the illness, and it appears that the 
tetanus victims who survive the first week of their, 


of the neonatal cases that had an 80 per cent mortality wa illness have a good prospect of recovery. The length 
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of hospital stay in the case of the survivors varied in 
most cases between 2 and 3 weeks. 

" 

Discussion 

The fairly high incidence of tetanus in the Maltese 
islands is related to the fact that a considerable pro- 
portion of the population is engaged in agricultural 
activitv; large areas of cultivation are treated with 
manure of animal origin which together with a warm 
and humid climate ensure the persistence of a con- 
siderable reservoir of Clostridium tetani. Also, because 
of the prevailing climatic conditions the average 
labourer goes about his work inadequately protected. 
Active immunization has only been introduced 
within the past 6 years and is mainly available to 
infants as the Triple vaccine (DPT). It therefore 
appears desirable to offer immunization on a larger 
scale to the large reservoir of potentially susceptible 
individuals in other age groups. 

The overall mortality of 22 per cent in the present 
series compares favourably with that observed in 
other series where similar conservative methods of 
treatment were adopted (Table Il). The mortality 
rates reported by Garcia Palmieri and Ramirez 
(1957), Laurence et al. (1958), Adams et al. (1959) and 
Brown et al. (1960) are considerably higher. In the 
latter series besides general nursing measures and 
isolation and local wound toilet, sedation was induced 
with a combination of chlorpromazine and barbi- 
turates (mostly phenobarbitone) administered mainly 
by the intramuscular route and in dosages comparable 
to those in the present series. Penicillin was in the 
main given in doses not exceeding 2 000 000 units 
per day. The total dose of ATS given mostly by the 
intramuscular route was usually less than 200 000 iu. 
in a controlled series failure to administer ATS 
was attended by a virtual doubling of the mortality 
(Brown et al., 1960). Tracheostomy and muscular 
relaxation with mephenesin or suxamethonium were 
only resorted to very occasionally in a handful of very 
severe cases with recurrent laryngeal spasms. Nationa! 
case fatality figures quoted by Bytchenko (1966) for 
a large number of countries between 1951 and 1960 
are, in most instances, higher than that reported here 
for the Maltese islands; the local mortality figure 
approximates that of Altemeier et al. (1960), who 
used continuous intravenous thiopentone adminis- 
tration for sedation, a method which requires the 
amenities of an intensive care unit. 

In this series the mortality of 61 per cent recorded 
in the severe cases greatly exceeds that achieved in 
most centres adopting methods of complete muscular 
relaxation with intermittent positive pressure respira- 
tion. The remarkable results achieved by Ellis (1965) 
present a convincing argument for the absolute 
necessity of such a régime in severe cases. In the 
milder cases, however, there still appears to be a place 
for the more traditional and unsophisticated modes 
of management which should be well within the reach 
of most district and rural hospitals. 

The incidence of respiratory infections and their 
“contribution to the mortality calls for more careful 
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Table H: MORTALITY OF SERIES REPORTED IN 





THE LITERATURE . 
No. of No. of 
Series patients deaths 

Garcia Palmieri and Ramirez 202 66 
(1957) (Fajordo District 
Hospital, Puerto Rico) 

Laurence et af. (1958) (King 85 51 64.8 
Edward VIH Hospital, (35 NN) iNon- NN. 
Durban) 45-53 

Ellis (1963) (Leeds General 34 7 I2 
Infirmary} 

Tompkins (1958) (University i4i [29 896 
College Hospital, Ibadan, {all NN) 

Nigeria) 

Adams et al. (1959) (King 96 55 51 
Edward VHI Hospital. (40 NN) Non-NN 
Durban) A2. 8j 

Altemeier et al. (1960) 8Q 17 21. 
(Cincinnati, USA) 

Brown et al. (1960) (University 4} 20 49-0 
College Hospital, Ibadan, 

Nigeria, and Jamaica} 

Ellis (1965) (Leeds General 59 2 34 
Infirmary) 

Hendrickse and Sherman 149 74 ARA 
(1966) (University College (104 NN} (Non-INN, 
Hospital, Ibadan, Nigeria} 37 81 

Present series (1974) (Maltese 194 42 LI 


Islands) (5 NN) 





PCIE EI — —— ee — tM 





NN, Tetanus neonatorum. Non-NN, Cases other than 
neonatal. 


and painstaking nursing care and physiotherapy. 
Hyperactivity of the sympathetic nervous system and 
vasomotor instability with a diminished circulating 
blood volume have been shown to occur in generalized 
tetanus (Holloway, 1970; Lazar, 1970), and some 
success has been recorded following the administra 
tion of f-adrenergic blockers (propranolol) to 
counteract this (Lazar, 1970). 
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TETANUS appears to have a dangerous period, in which it is most liable to 
attack vital parts, which period seems to be before the constitution has 
become much accustomed to it; when of longer continuance, not having 
attacked vital parts, its liability to attack them seems lessened, which is 
generally in a fortnight, as the constitution has then become accustomed to 
the spasms, and can better bear them: I have never seen one die where it 
had existed three weeks, and after this it often continues, sometimes for 
several months. Sometimes they may recover in three days, which is 
generally the most fatal period; but sometimes they may go on three weeks, 
and afterwards recover. If violent, it kills about the third or fourth day from 


the attack. 


As it appears to attack parts not necessary to life, it seems strange how it 
kills; and, seemingly, the patient is in good health at the time, without 
inflammation, and with a good appetite; and yet, though not starved to 
death, from the difficulty of deglutition, it kills: however, it is sometimes 
combined with other diseases, and then it is difficult to say which disease 


increases, and the effect, spreading to vital parts, affects the muscles of 
respiration, as the diaphragm and intercostal and abdominal muscles, as we 
see in gout when it attacks a vital part. 

Of the Treatment.— All the antispasmodics have been given, but without 
apparent success; opium has kept its ground the longest, but with little 
reason, as it onlv quiets; but from some patients having got well under its 
use, its name has been raised: I have tried it, both in large and small doses, 
though always unsuccessfully. I think medicines have no power without 
they produce some visible effect: opium never removes the cause, though it 
will prevent the effects; it cures spasms, and removes pain, but it does not 
remove the cause. It often does good, by not allowing the symptoms to do 
harm to the constitution. The first appearance of a cure is a recovery of 
strength, as weakness is a predisposing cause; and the first indication 
should be to strengthen the system. I should recommend everything to 
produce extreme external cold, as cold applications, consisting of snow 
with salt, to the part, and that the patient should be put into an ice-house 
or sent to a cold climate as soon as possible. I know of no internal 
medicine. The pain is somewhat relieved by counteracting the violent 
contraction of the muscles: opening the mouth by force has eased it; but 
this has also killed, by causing a translation of the disease: keeping the back 
bent has also given ease; but these have relieved only in the incipient state. 
Electricity has a temporary effect, in relaxing the muscles, and in partial 
affections has cured, by rendering the contractions gradually less violent. 


JOHN HUNTER (1835) In: PALMER, JAMES F. (ed.) The works of John 
Hunter F.R.S., vol. 1. London: Longman, Rees, Orme, Brown, Green 


and Longman. 


kills; but when it is alone, the following seems to be the case: the disposition 
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Carriage of potentially pathogenic bacteria in the hair 
W. A. BLACK. CHRISTINA M. BANNERMAN AND D. A. BLACK* 


SUMMARY 

Using an improved technique for sampling, the carriage 
rate of Gram-negative bacilli and Staphylococcus 
aureus in the hair was studied in two groups of surgicai 
inpatients and two control groups drawn from the 
hospital staff and a hospital outpatients’ clinic. No 
significant differences in the hair carriage rate of Gram- 
negative bacilli were observed between the patients and 
the control groups, or between patients with and without 
Gram-negative wound infection. The hair carriage rate 
of Staph. aureus was highest in the hospital staff group, 
and was significantly higher also in the outpatient 
control group than in the inpatient groups. The potential 
implications of these findings on hospital infection are 
discussed. 


THe literature contains surprisingly few recent 
references to the carriage of potentially pathogenic 
bacteria in the hair. Summers et al. (1965) reported 
that antibiotic-resistant Staphylococcus aureus was 
commonly isolated from the hair of both patients and 
staff of a general hospital, and in the following year 
Noble (1966) showed that hair carriage of Sraph. 
aureus was more common in patients with skin 
diseases than in the other subjects studied. Despite 
interest in the role of Gram-negative bacilli as 
hospital pathogens in recent years, we were unable to 
locate any published accounts of the relationship 
between Gram-negative wound infection and the 
carriage of Gram-negative bacilli in the hair. 

The present study, using an improved technique for 
hair sampling (Bannerman et al., 1973), was primarily 
designed to investigate this latter relationship. In 
addition, the opportunity was taken to compare the 
hair carriage of both Sraph. aureus and Gram- 
negative bacilli in hospital inpatients and two control 
groups of subjects. 


Materials and methods 

Survey 

This was carried out over a 4-week period in an 800- 
bed Scottish teaching hospital. Sampling was done 
on four groups of people, namely: 

Group |: Nineteen patients (10 males, 9 females) 
with Gram-negative wound infection from a general 
surgical unit. 

Group 2: Thirty-six patients (20 males, 16 females) 
from the same unit who did not have a Gram- 
negative infection, 

Group 3: Forty-six medical and nursing staff (12 
males, 34 females) from the same unit. 

Group 4: Forty outpatients (20 males, 20 females) 
. selected at random from patients attending the Blood 

Clinic. 


Relevant data, including length of hospitalization 
prior to sampling and details of antibiotic therapy. 
were recorded for each patient at the time of sampling. 


Sampling technique 

A sterile D6 scalp massage brush 3 inches in diameter" 
was pressed on to the scalp and drawn through the hair 
three times. The plastic ‘teeth’ of the brush were then 
used to inoculate serially Petri dishes of Columbia 
agar (Oxoid CM 331) containing 10 per cent horse 
blood, MacConkey agar No. 2 (Oxoid CM 109), 
mannitol salt agar (Oxoid CM 85) and a final contro! 
blood agar plate. This method, based on a technique 
used by Mackenzie (1963) in an epidemiologica! 
investigation of scalp ringworm and described in 
greater detail by the present authors 
(Bannerman et al., 1973), gave semiquantitative 
results which were much easier to interpret than those 
obtained by contact plating methods (Summers et al., 
1965) or swabbing. If a colony was produced on the 
agar by every ‘tooth’ of the outer four rings of the 
brush this was recorded as [00 per cent growth, a 
colony from half of the ‘teeth’ would be 50 per cent 
etc. 


elsewhere 


Identification of bacteria 

The Gram-negative bacilli were identified using the 
classification of Cowan and Steel (1965). Organisms 
referred to as Staph. aureus were coagulase positive and 
gave a typical colonial appearance on the mannitol 
salt agar plates. 


Statistical analysis 
Comparisons of pairs of related data were carried out 
using the y? test with Yates's correction, 


Results 

The hair carriage of Gram-negative bacilli in. the 
various groups is shown in Table f. The most striking 
finding was that nearly identical hair carriage 

were observed in the patients with Gram-negative 
infections and the non-infected patients. Although 
both of these groups showed a higher percentage 


— 
Petes 


bacilli than either the hospital staff control group 
(26 per cent) or the outpatient control group (20 per 
cent), the differences were not statistically significant. 
The identity of the Gram-negative bacilli isolated 
from the hair of all the groups, as shown in fabie if. 
demonstrates no major intergroup difference in the 
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Table 1: ISOLATION RATES OF GRAM-NEGATIVE BACILLI AND STAPH. AUREUS 


OF THE FOUR GROUPS OF SUBJECTS 


19 Patients with 


36 Patients with 


FROM THE HAIR 


Group . 
46 Medical 40 





Gram-negative no Gram-negative and nursing Outpatient 
wound infection wound infection staff controls controls Total 
Bacteria No. 4 No. X No X No. h No. 4 
Gram-negative bacilli 7 37 13 36 I2. 26 8 20 40 28 
100 per cent Staph. aureus* 5 26 10 28 28 6l 17 43 60 43 
Staph. aureus present in any quantity 8 42 IS 42 36 78 26 65 85 60 


* Explanation in text. 


Table H: GRAM-NEGATIVE BACILLI ISOLATED FROM THE HAIR OF THE FOUR GROUPS OF SUBJECTS 


Group 





19 Patients with 
Gram-negative 


36 Patients with 
no Gram-negative 


46 Medical and 40 Outpatient 


Organism wound infection wound infection nursing staff controls controls 
Alcaligenes faecalis | 6 3 3 
Alcaligenes bronchisepticum i 0 | 2 
Acinetobacter sp. 0 l | 0 
Aeromonas liquefaciens l i () o 
Escherichia coli 0 i | Q 
‘Coliform’ 0 2 0 0 
Klebsiella aerogenes | | 3 I 
Klebsiella sp. 0 | 0 Q 
Enterobacter cloacae 0 i Q () 
Pseudomonas aeruginosa I | Q Q 
Pseudomonas sp. 0 2 0 0 
Proteus mirabilis 0 | 0 0 
Chromobacterium violaceum 2 i 2 i 
Chromobacterium lividum 0 0 $) | 
Citrobacter freundii 0 Q I 0 

Total 7 ]9* 12 8 


* [n this group two species were isolated from 6 patients. 


type of organism isolated. Alcaligenes faecalis was the 
most common isolate from all four groups, and a wide 
variety of species was found evenly scattered through- 
out the groups. Common hospital pathogens such as 
Escherichia coli, Pseudomonas aeruginosa and Proteus 
mirabilis were isolated only infrequently. In Table HI, 
it can be seen that there was no correlation between 
the Gram-negative wound infections and the bacteria 
isolated from these individuals’ hair. 

Differences in the hair carriage rates of Staph. 
aureus between the groups proved greater than those 
observed with Gram-negative bacilli. In particular, as 
shown in Table 1, the carriage rates of the hospital 
staff (78 per cent) and the outpatients (65 per cent) 
control groups were significantly greater than the 
carriage rates observed for the patient groups (42 per 
cent). It is of interest that the latter groups with the 
lowest carriage rates of Staph. aureus also had the 
highest percentage carriage rates of Gram-negative 
bacilli, Conversely, the hospital staff and outpatient 
control groups with the highest percentage carriage 
rates of Staph. aureus showed the lowest percentage 
carriage rates of Gram-negative bacilli. 

In a further investigation of the high carriage rate 
of Staph. aureus in the hair of hospital personnel the 
results for the male medical staff and female nursing 
staff comprising the staff control group were assessed 
separately. Only small differences in the percentage 
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of hair carriers of Staph. aureus in each group were 
observed and these were not statistically significant. 
In a more detailed examination of these subgroups it 
was also concluded that length of hair and carriage of 
Staph. aureus appeared unrelated in the male subjects. 

The data presented in Table IV suggest that hair 
flora is uninfluenced by both length of hospitalization 
and exposure to antibiotics. Thus, although the hair 
flora of the patients with and without surgical wound 
infections was similar, the former had been signifi- 
cantly longer in the hospital at the time of sampling 
than the latter, the median values for the two groups 
being 12 and 6:5 days respectively. Moreover, the two 
groups differed in their exposure to antibiotics at the 
time of sampling, the percentages of patients on 
antibiotic therapy for the two groups being 68 and 
33 per cent respectively. The types of antibiotics being 
used were essentially similar for both groups. 


Discussion 

The greatest differences observed in the carriage of 
Staph. aureus were between the patient groups and 
the hospital staff group. Not only did 78 per cent of 
the staff members carry Staph. aureus in the hair but 
in 61 per cent this was a heavy carriage (100 per cent 
in Table I). A previous study (Summers et al., 1965) 
has shown that 11-6 per cent of hair carriers of Staph. | 
aureus among medical and nursing staff were not nasal 


carriers, and that only a small percentage of those who 
were bota nasal and hair carriers yielded the same 
phage type from nose and hair. The same study also 
showed that strains isolated from the hair of hospital 
staff were highly resistant to antibiotics and belonged 
to phage types usually regarded as hospital-associated. 
These findings and the results of the present study 
‘suggest that more work is necessary on the epidemi- 
ology of the hair carriage of Staph, aureus, particularly 
during outbreaks of staphylococcal infection, and 
emphasize that the hair of hospital personnel is à 
potential source of danger to patients. 

The increasing prominance of serious nosocomial 
infection by Gram-negative bacilli is now well 
recognized, and early reports from Boston City 
Hospital (Finland et al., 1959) have been corroborated 
by later workers (Dupont and Spink, 1969; Feingold, 
1970). In some reports outbreaks of Gram-negative 
infection have been readily attributable to con- 
taminated inanimate reservoirs (Sanders et al., 1970; 
Whitby et al., 1972). In others, such a focus has not 
been incriminated, and spread by human carriers has 
been suggested as the principal route of cross- 
infection (Lowbury et al., 1970; Burke et al., 1971). A 
third source of infection, namely redistribution of the 
patients’ own flora, has been proposed by Lidwell and 
Towers (1972). 

This latter suggestion could account for many of 
the Gram-negative infections seen in hospital, and is 
in accord with reports that the Gram-negative flora 
of vartous sites of the body can be altered by selective 
factors such as diet (Shooter et al, 1970) and the 
clinical severity of the patient’s illness (Stratford et al., 
1968; Johanson et al., 1969), The failure of Johanson 
et al., (1969) to establish a correlation between the use 
of antibiotics and colonization by Gram-negative 
bacilli differs from the findings of other workers (Price 
and Sleigh, 1970; Pollack et al., 1972). 

In the present survey interest centred on the relation- 
ship of Gram-negative bacilli in the hair to Gram- 
negative wound infection, use of antibiotics and 
length of hospitalization. The study was also directed 
at establishing whether or not there were any ‘endemic’ 
strains of Gram-negative bacilli as judged by the 
frequent isolation of similar strains from the inpatient 
population. The results indicate that there was no 
significant difference in the hair carriage of Gram- 
negative bacilli between the patients with and without 
Gram-negative wound infections, despite very real 
differences between these groups in severity of illness 
as indicated by the presence of wound infection, in 
length of hospitalization and in exposure to antibiotics. 
Organisms which commonly cause hospital infection 
such as £. coli, Proteus, Klebsiella, Enterobacter or 
P. aeruginosa were isolated only infrequently from 
both groups, and in no case was there any correlation 
between the hair carriage and the organism isolated 
from the wound in the patients with wound infections. 
Again, there were no significant differences between 
the patient groups and the control groups of subjects 
jn either the hair carriage rate of Gram-negative 
bacilli or the type of organism isolated. 


Ca 


rriage of bacteria in the hair 


Table Hi: COMPARISON OF THE ORGANISMS 
ISOLATED FROM BOTH THE WOUNDS AND HAIR 
OF THE 19 PATIENTS WITH GRAM-NEGATIVE 


WOUND INFECTION 








Organisms 
isolated No. of 
from patients Organisms isolated from hair 
wound infected (No. of patients} 
E. cali Hi Staph. (coagulase + and — (6i 
Staph. and Alcaligenes faecaiis t1 
Staph. and Aeromonas liguefaciens tii 
Staph. and Chromobacterium riolaceum 
(D 
Staph. and Srreptococcus faecaliy (Vi 
Staph. and Klebsiella and Pseudomoaao: 
(D 
Proteus 4 Staph. (3j 
Mixed organisms (1 
‘Cohform 2 Staph. (1) 
Staph. and Chromobacterium violacei 
(D 
Klebsiella | Staph. and deinetobacter {1} 
E. coli, | Staph. (1) 
Proteus, 
Klebsiella 


Table IV: DURATION OF HOSPITALIZATHIN ASD 
EXPOSURE TO ANTIBIOTICS OF BOTH GROUPS OF 
SURGICAL PATIENTS PRIOR TO SAMPLING 

19 Patients with 
Gram-negative 
wound infection 


3 ; —— ere ere d 4 
36 Patients with no 


Gram-negairve 
Interval between í gi 





admission and enei a E ico bo a h ata tc 
sampling No. A NO 
| wk S 26 19 33 
- 2 wk 6 33 13 1n 
2-3 wk E 16 i 
4-8 wk 26 i à 
Mean interval (d) [77 g- 
Median interval (d) 12 6-5 
Receiving antibiotic Fe 68 n E 
therapy at the 
time of sampling 


negative bacilli and Staph. aureus, and this trend wii 
be further investigated. Other areas requiring further 
study include the anaerobic hair flora in all types of 
subject, and the stability of the bacterial hair fora in 
both inpatients and outpatients. In particular, pros- 
pective studies designed to monitor the hatr flora of 
individual patients prior to and during hospitalization 
may cast some light upon the observed differences 
between patients and control groups in the present 
study. 
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Short term routine antibiotic prophylaxis in surgery 
E.J. STOKES, P. M. WATERWORTH, V. FRANKS, B. WATSON 


AND C. G. CLARK* 


SUMMARY 
The effect of two doses only of tobramycin (or gentamicin) 
plus lincomycin timed to cover the operative and 
immediate postoperative period was tested in a double 
blind trial. Evidence is presented that wound infection 
was reduced. No acquired bacterial resistance was 
encountered nor is this likely after such short term 
therapy. 

Routine use of this régime is recommended for all 
operations in which colonized viscera or infected body 
cavities have to be handled or opened. 


ROUTINE systemic antibiotic prophylaxis in general 
surgery is now widely regarded as malpractice. Indeed, 
infection rates have been shown to improve when 
antibiotic prophylaxis has been abandoned (Price and 
Sleigh, 1970). The main reason for failure is the 
development in the patient's commensal flora of 
bacteria resistant to whatever drugs are used. In time 
this leads to a large number of these organisms in the 
environment and hence to increased risk of infection 
from them. It has been customary to start prophylactic 
treatment on the day of operation, if not before, and to 
continue it for at least 5 days. There is thus plenty of 
time for resistant microbes to become dominant. 
Moreover, this process starts as soon as the drug is 
given, and when an operation is unexpectedly post- 
poned after the start of treatment resistant microbes 
will have increased and may even predominate in the 
patient at the time of operation. 

Assuming that aseptic technique in the operating 
theatre and ward is strictly observed it seems likely 
that the risk of infection at operation is greater than in 
the postoperative period in operations involving the 
large bowel and in any site where a normally colonized 
part of the body has to be handled or opened. If when 
bacteria accidentally contaminate the operation site 
they encounter not only the normal defences but also a 
strong dose of a bactericidal antibiotic their chance of 
surviving to cause infection later should be reduced. 
By giving a dose immediately before operation and 
keeping the blood level raised only until the patient is 
back in bed and conscious the well-known disadvan- 
tages of prophylaxis would be avoided since there 
would not be time to suppress normal commensals 
and to exchange them for resistant bacteria. 

Short term prophylaxis is believed to be effective in 
preventing endocarditis in those with heart disease 
undergoing dental surgery, but in general surgery it 
has not been extensively investigated ; the results so far 

«are encouraging, but the drugs previously tested are no 
longer the best available. 


+ 
» 


faecalis. 


Bernard and Cole (1964) tested a mixture of 
penicilin, methicillin and chloramphenicol with good 


effect. Success was also achieved with penicillin 
(Campbell, 1965) and cephaloridine (Polk and 


Lopez-Mayer, 1969), the efficacy of the latter being 


confirmed by Evans and Pollock (1973). These 
investigators gave the antibiotics from p 2 hours 


before and up to 12 hours after operation. Pollock 
and Tindall (1972) failed to achieve any benefit. by 
giving a single intravenous dose of S00 mg of 
ampicillin at operation. 


For maximal effect antibiotic cover should be 
bactericidal against as wide a range of human 


pathogens as possible. The drugs chosen by these 
investigators fall short of this ideal since many of the 
non-sporing anaerobes, which form more than 90 per 
cent of the intestinal flora, are resistant to all of therm 
except chloramphenicol, but this drug is bacteristatic 
and, moreover, is likely to antagonize the effect of the 
penicillins. Maximum effect on the intestina! flora 
can be expected by a combination of lincomycin or 
clindamycin, plus gentamicin or tobramycin. 
Tobramycin is similar to gentamicin but is still under 
clinical trial and has not been widely used. We 
decided to use lincomycin, because injectable 
clindamycin was not available, plus either gentamicin 
or tobramycin. Although the bactericidal action oF 
lincomycin is variable it is at present normally active 
against nearly all the non-sporing anaerobes and 
clostridia which inhabit the intestine: in our hospital, 
staphylococci and streptococci resistant to i are 
rarely encountered. Tobramycin, like gentamicin, i5 
inactive against the intestinal anaerobes but either is 
more reliable than any other drug. in bactericidal! 
effect, against aerobic Gram-negative bacilli including 
Pseudomonas aeruginosa; they are also active agains? 
staphylococci including those resistant to penicillin 
but are relatively inactive against streptococci. Ti 
only common potential pathogen not 
sensitive to the chosen combination is Streprococcys 
The addition of ampicillin to cover this 
species was considered but the likelihood of infection 
by it was not thought sufficient to justify the addition 
of another drug. 
Materials and Methods 
Patients 
Patients about to undergo surgery were interviewed 
and their permission to be included in the irial was 
obtained. Minor operations and opening abscesses 


ae 
normally 
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Table i: RESULTS OF WOUND ASSESSMENT 














Wounds Control Treated Total 
Total 99 97 196 
Withdrawn 9 12 21 
Total completed 90 85 175 
Healed (categories 82 84 166 
3 and 4) 
Infected (categories 8* p" 9 
| and 2) 
* Difference significant at 5 per cent level. 
Table IHL: CULTURES FROM HEALED WOUNDS 
No. of wounds 
Control Treated 
Colonized 24* 4* 
Cultures negative AQ 37 
Total 54 4] 


* Difference significant at 0-1 per cent level. 
No swabs were received from 28 controls and 43 treated 
patients, 


Table IH: CULTURES FROM HEALED ABDOMINAL 
WOUNDS 
No. of wounds 


Control Treated 
Colonized 18* 4* 
Cultures negative 18 23 
Total 36 27 


* Difference significant at LO per cent level. 


Table IV: BACTERIA ISOLATED FROM WOUNDS 


Colonized Infected 
Species Control Treated Control Treated 
Escherichia coli 4 2 | 0 
Klebsiella sp. 3 0 2 0 
Proteus mirabilis | Q 2 Q 
Pseudomonas | 0 0 0 
aeraginosa 
Other ‘coliforms’ 3 0 2 0 
Bacteroides spp. Ü | 0 0 
Streptococci 2 | 2 0 
Staphylococcus 3 0 2 0 
QHUFCUX 
Staphylococcus 14 0 | | 
albus 
Anaerobic cocci i 0 0 0 
Other* 6 2 0 i 


peu——————————— ——— ME eR DER 


* Diphtheroids 7, micrococci 2. 


Table V: PATIENTS WITH CLINICAL INFECTION 


Wound Species Group 
Category T 
Hemicolectomy E. coli, Proteus mirabilis C 
Splenectomy Staph. aureus C 
Vagotomy Staph. aureus, Strept. sp. C 
Laparotomy Strept. faecalis, Staph. albus C 


Category II 


Cholecystectomy Acinetobacter, C. hofmanii 


Apronectomy Klebsiella sp., Staph. albus C 
Laparotomy Proteus morganii, Enterobacter C 
Exploration of Staph. albus, diphtheroid T 


inguinal canal 
Vagotomy and 
pvioroplasty 


No swab received C 


C = control; T = treated. 
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were excluded. Normal preoperative routine was 
followed including bowel preparation with neomycin 
by mouth when appropriate. When as a result of 
difficulty during operation or to prevent postoperative 
chest infection an additional antibiotic was given the 
patient was withdrawn from the trial. 


Antibiotics . 
Each treated patient received two doses of lincomycin, 
600 mg. plus either tobramycin, 80 mg, or gentamicin, 
80 mg, intramuscularlv. 

The antibiotics and saline controls were prepared 
by the pharmacy in identical ampoules in numbered 
boxes according to a random code. The boxes were 
refrigerated in the theatre and used in numerical order. 
Each numbered box contained two doses of each drug 
or control saline; one was given in the anaesthetic 
room before operation and the second dose ac- 
companied the patient to the ward or recovery room 
and was given 8 hours later. 

A sample of blood was taken in the theatre after 
operation while the patient was still unconscious and a 
second sample was obtained early on the following 
morning. Tobramycin or gentamicin was assayed by 
the agar-cup diffusion method using Klebsiella 
edwardsii var. atlantae (NCTC 10896) as the test 
organism. The remaining serum was used to test 
serum urea and creatinine as a check of its effect on 
renal function. 

At the first interview the patient’s ability to stand 
with feet together and eyes closed was tested and this 
was checked again as soon as possible after operation 
to discover any effect tobramycin might have had on 
the labyrinth. 


Wounds 

Swabs were taken at each dressing and when stitches 
were removed whether or not there were any signs of 
infection. They were sent to the laboratory in Stuart’s 
transport medium for the protection of delicate 
anaerobes and were examined by one of us. 

The infection control sister who normally assesses 
wound infection allotted each wound to one of four 
categories: (1) infected, needing treatment; (2) mild 
infection not needing specific treatment; (3) colonized, 
cultures positive not clinically infected; (4) healed, 
cultures negative. The assessment of wounds and 
of cultures was made in ignorance of the treatment 
given. 

Swabs were cultured directly on blood agar in- 
cubated in air and anaerobically for at least 48 hours. 
Small numbers of colonies were disregarded and a 
growth of Sraphylococcus albus or diphtheroids, which 
are common skin commensals, was not considered 
to be significant unless semiconfluent growth was 
obtained. 


Results 

The results of wound assessment are seen in Table I. 
Although the lack of infection in treated patients is 
only significant at the 5 per cent level, in a population 
with such a low infection rate (5-2 per cent) greater, 
significance could not be hoped for. 


Short term routine antibiotic prophylaxis 


Table Vi: GENTAMICIN AND TOBRAMYCIN LEVELS (ug/ml) IN BLOOD COLLECTED AT THE END OF 


THE OPERATION 





° : Gentamicin Tobramycin 
Interval since a ee RON MCN 
dose (min) No. of samples Range Mean No. of samples Range Meat 
« 30 2 |: 1-1:9 1-5 2 p9-315 i3 
30-60 9 [8-46 2:88 2 l.0-8.0 48 
60-90) 4 3-0-5-2 3-9 17 2-0-9-0 5-0 
90-120 5 2-1-4-0 3-4 8 12-80 $2 
120 5 2:d-3-3 2:84 10 312-60 485 
(21—23 hr) (21-31 hr) 
No. of patients 25 74 | u 





It proved difficult to obtain swabs from all the 
healed wounds. The results of cultures of the swabs 
taken in relation to treatment are seen in Table II. 
They confirm the effect of treatment on wound 
bacteria and because of the greater number of colonized 
wounds the significance is greater. 

The possibility that the control patients had under- 
gone operations which predisposed them to infection 
was considered but there was no evidence for it. All 
the infected patients had abdominal operations and if 
these alone are counted there were 63 controls and 
53 treated patients. The numbers are too small to 
assess the significance of infection in this sample but 
increased colonization of the wounds of untreated 
patients is still significant (Table HIT). 

Table IV lists the bacteria isolated from infected and 
colonized wounds, and details of the infected wounds 
are shown in Table V. Of the healed colonized wounds, 
4 species were isolated from each of 2 wounds, 3 
species from each of 3 wounds, 2 species from each of 
6 wounds and 1 species from each of 17 wounds. All 
the Gram-negative aerobic bacilli isolated were 
sensitive to tobramycin and gentamicin. All the Gram- 
positive organisms isolated except streptococci were 
also sensitive to these two drugs and all except two 
diphtheroids and Streptococcus faecalis were sensitive 
to lincomycin. 

The one treated patient who was mildly infected had 
a haematoma of the wound. Skin commensals only 
were isolated and the wound healed spontaneously. 

We were surprised that the only Bacteroides isolated 
was from a healed colonized wound in a treated 
patient. The operation was repair of a large hiatus 
hernia, sigmoid colon resection, appendicectomy and 
splenectomy; the operation took 2$ hours. A swab 
received in transport medium when the stitches were 
removed and the wound was healed yielded a moder- 
ately heavy growth of Bacteroides. This is evidence of 
accidental wound contamination with intestinal flora 
and the fact that it healed supports the view that 
treatment was beneficial. 


Serum assays 

The interval between the preoperative injection of the 
antibiotics and the collection of blood at the end of the 
operation ranged from 15 minutes to 44 hours, The 
levels of gentamicin and tobramycin found are given 
in Table VI according to this interval, and it will be 
seen that tobramycin levels were considerably higher 
than gentamicin in every category. Of the 65 patients 
who received tobramycin, 25 had levels of 6:0 ug/ml or 
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more and only 9 were less than 3-0 ug/ml. In contrast, 
14 of 25 patients receiving gentamicin had levels of 
3:0 ug/ml or less and only | was higher than 5-0 ogíml. 

Assays were also done on the second specimens of 
blood, but the majority of these were collected more 
than 12 hours after the second dose was given and 


$ 


levels of both drugs were usually too low to be 
measured. Twenty patients, 4 receiving gentamicin 
and 16 tobramycin, had measurable levels and of 
these, only 2, receiving tobramycin, had levels greater 
than 1-5 ug/ml when the interval was more than 
8 hours. Both these patients had a slightlv raised 
blood urea. 

The two doses of tobramycin had no untoward 
effects on these 60 unselected patients. Although some 
patients had raised blood urea and creatinine post- 
operatively there was no difference between the treated 
and control groups. No disturbance of labyrinth 
function was detected. 


Discussion 
These results show that systemic treatment with 
lincomycin plus tobramycin or gentamicin covering 
the operation but not the postoperative period is 
beneficial and we recommend it as a routine for all 
operations in which colonized parts of the body are 
handled or opened. The logistics of the treatment are 
important if blood levels are to be maximal at the time 
of greatest risk, After intramuscular injection, levels 
are normally maximal about | hour later so that a dose 
given when the anaesthetic is about to be induced 
gives time for the level to rise, and at this stage there 
is no danger that the operation will be postponed. A 
routine second dose 8 hours later follows as part of the 
immediate postoperative procedure. [t is of course 
extremely important that further doses should not be 
given. There can be no doubt that prolonged routine 
treatment with these drugs would lead to the develop- 
ment of resistance, as has been the case with other 
antibiotic régimes used in this way. We recommend 
that no further treatment be given unless signs of 
infection develop. Then appropriate treatment can be 
decided in the light of clinical and laboratory findings 
in the usual way. An important advantage of two-dose 
therapy is that the prophylactic drugs will be effective 
if they are needed later. This is shown by the sensi- 
tivity to them of normally sensitive species isolated 
from the colonized wounds of treated patients. 
Failure of routine systemic prophylactic treatment 
as traditionally given has led to trials of local appli- 
cation of antibiotics and antiseptics to wounds as an 


T41 


E. J. Stokes'et al. 


alternative. This has the advantage that there is little 
danger of encouraging the development of resistance 
but penetration to the depths of the wound is uncertain 
and the wound is unprotected during the operation. 
Nevertheless successful results have been obtained 
(Gilmour et al, 1973), and there may be a place for 
antiseptics in addition to the régime recommended 
here since all bacteria on the surface of the wound are 
more easily reached by direct application than via the 
bloodstream and all will be susceptible to antiseptics. 

The higher blood levels of tobramycin compared 
with those of gentamicin in these patients have not 
been observed by other workers. In comparative 
studies of the two drugs Meyers and Hirschman 
(1972) and Black and Griffiths (1974) both found 
gentamicin levels to be higher than those of tobramycin, 
and though Lockwood and Bower (1973) sometimes 
found tobramycin to be the higher, the difference was 
never as great as in our series. It is possible that 
absorption and excretion may have been delayed by 
the anaesthetic, but it would be surprising if tobramycin 
behaved differently from gentamicin. 

All the blood samples received were assayed whether 
the patient had to be withdrawn from the trial later or 
not. Blood from a few patients was not received and 
so the numbers of blood samples assayed cannot be 
related to the number of wounds assessed. 
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Gastric phycomycosis 
H. H. LAWSON AND A. SCHMAMAN* 


SUMMARY 

Seven fatal cases of invasive gastric phycomycosis are 
reported, Four surgical patients presented with per- 
forated gastroduodenal ulcer. Three medical cases 
were diagnosed at autopsy. 

Two surviving surgical cases are reported with non- 
invasive colonization of gastric ulcers, where operation 
was carried out for bleeding. 

When gastric phycomycosis presents as an invasive 
fungal infection the prognosis is extremely poor. 
Alternatively, the fungus may colonize the gastric 
mucosa without deeper invasion of the blood vessels, 
when the prognosis is good. A definite distinction 
between invasion and colonization can only be made 
histologically. Invasion should, however, be suspected at 
operation by the hardness of the tissues, their black 
discoloration and a hyperaemic zone between norma! 
and abnormal areas. 

The fungus can invade the mucosa through a chronic 
gastric ulcer, when it usually occurs in relation to the 
access 10 the mucosa as a result of ulceration, occurring 
in the course of a debilitating disease. In this case the 
ulcer may occur anywhere within the stomach, and not 
infrequently multiple ulcers are present. 

The treatment of choice if the patient is fit is resection 
of the affected part of the stomach, as the basic lesion 
is tissue necrosis. 

Supportive treatment should include amphotericin B 
and antibiotics such as cephaloridine and gentamicin 
to control the associated bacterial infection which is 
often present. 


Two types of gastric phycomycosis can be clearly 
recognized. In the more important variety there is 
true infection with deep invasion of the stomach wall 
by the fungus. In the second type the fungus colonizes 
the superficial mucosa without causing an inflam- 
matory response. 

True invasion can only be established with cer- 
tainty on histological examination by the identification 
of the fungus in relation to the blood vessel wall. 
When the fungus occurs inside the blood vessel it is 
regarded as true phycomycosis infection. This is 
usually associated with necrosis of tissues. Filaments 
seen only outside the blood vessels are regarded as 
contaminants. Moore et al. (1949) have emphasized 
that a single colony is not significant, whereas an 
abundance of colonies is additional evidence sup- 
porting the diagnosis of fungal infection, not simple 
colonization. 

The distinction between invasive fungal infection 
and colonization without infection is of considerable 
Clinical importance. Where invasion is present the 
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prognosis is extremely poor. Where the fungus is a 
contaminant the prognosis is better, and certain 
methods of treatment are suggested. 


Pathology 

The family Mucoraceae belong to the class Phyco- 
mycetes and are characterized by the lack of septation 
(coenocytic hyphae). Three genera of Mucoracene 
are pathogenic to man: Mucor, Rhizopus and Absidia 
(Moore et al, 1949; Kahn, 1963) The fungus is 
commonly found as a contaminant in routine culture 
media, and as a saprophyte it occurs in dead or dying 
vegetation. l 

The term 'phycomycosis has been suggested 
instead of mucormycosis, but this is controversial as 
some phycomycetes such as the Eutomophthoracac 
produce subcutaneous infections in previously healthy 
individuals, quite unlike the members of the Muco- 
raceae family which characteristically produce a wide 
spectrum of infections in patients with underlying 
debilitating disease (Meyer et al., 1973). 

The macroscopic appearance of the lesion is 
characteristic, and our experience has led us to 
believe that it can be diagnosed at operation during 
life, provided that the condition is kept in mind. The 
size of the lesion from the serosal aspect is much 
larger than would be expected in the usual gastric 
ulcer. Extreme hardness of the surrounding tissue is a 
marked feature, and there is a characteristic. black 
appearance of the serosa. Often there is a zone of 
hyperaemia between the black area and the norma! 
stomach. Seen from inside the stomach, the most 
obvious feature about the ulcer is the amount of 
black necrotic tissue, unlike the white slough of the 
usual gastric ulcer, The appearance is well illustrated 
in the case reported by Gatling (1959), 

Characteristically, the histological features of 
gastric phycomycosis are those of large, thin-walled, 
non-septate but branching fungal hyphae in necrotic 
tissue showing relatively little inflammatory reaction. 
Spores may occasionally be seen and the tubular 
hyphae often appear collapsed. The pathognomonic 
feature of the invasive form is that these hyphae 
grow into the media and lumen of both arteries and 
veins, producing secondary thrombosis and conse- 
quent infarction with haemorrhage. necrosis and 
ulceration of the tissues (Figs. 1, 2) (Moore et al. 
1949; Gatling, 1959). If this vascular involvement is 
not seen in autopsy material one cannot be certain 
whether the hyphae represent colonization during life 
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or simply superficial infection during the agonal or 
early post-mortem period. 

|t is well known that infection occurs during the 
course of a severe debilitating disease such as malig- 
nancy (Hutter, 1959), tuberculosis (Neimeister et al., 
1971), kwashiorkor and amoebiasis with uraemia 
(Neame and Rayner, 1960) and diabetes (Harris, 
1955: Bank et al, 1962). The association of the 
administration of cortisone and antibiotics and the 
subsequent development of phycomycosis has been 
described previously (Torack, 1957; Blackwell, 1964). 





" » Patients 
ze Gastric phycomycosis is a rare disease (Torack, 1957; 
Fig. 1. Numerous broad non-septate hvphae in necrotic Blackwell. 1964; Peria. 1967; Mever and Armstrong, 


tissue: PEL (CES) 1973). Kahn (1963), reviewing the literature, found 


only 28 recorded cases. In contrast, fungal infection 
with phycomycete species is well recognized in renal 
transplantation (Turcott, 1972; Meyer and Armstrong, 
1973), and in patients suffering from leukaemia and 
lymphoma (Meyer et al., 1972). 

Our experience is based on 9 patients. Seven were 
regarded as cases of invasive fungal infection and all 
died ( Table 1). In 2 cases there was superficial coloniza- 
tion only; both patients were discharged alive and 
well (Table II). 

From Table I it can be seen that 4 cases of invasive 
fungal infection came to surgery. The preoperative 
diagnosis was either peritonitis or perforation of a 
| "e THE hollow viscus. At operation a perforated gastric ulcer 
Fig. 2. Infarcated tissue showing a thrombosed vein with was found in all the cases and 2 had an associated 
fungal hyphae penetrating the wall. HE. (< 210.) duodenal ulcer. Death occurred on the operating 
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Table I: INVASIVE GASTRIC PHYCOMYCOSIS INFECTION 


Case 
no. Age Sex Clinical picture Finding at operation Procedure Result 
Surgical cases 
| 4 mth M Kwashiorkor. Perforated viscus Large perforation of greater Died on operating 
: m" " curvature, posterior wall table 
2 30 vr M 3 vears' dyspepsia. Perforated Perforated duodenal ulcerand Partial Died 17 days aiter 
peptic ulcer gastric ulcer on lesser gastrectomy operation 
curvature 
3* 35 yr M 3 weeks’ dyspepsia. Perforated Perforation of large gastric Suture Died 3 days after 
viscus ulcer operation 
4* 3S wr M 3 days’ epigastric pain. Per- Perforated lesser curvature Suture Died 6 days after 
forated viscus gastric ulcer; very hard; operation 


possibly carcinoma 


Medical cases 
Autopsy findings 


5 22 yr F Acute renal failure Renal tubular necrosis. Phycomycosis ulceration of oesophagus, 
stomach, colon 

6 50 yr M Mental confusion, diarrhoea Phycomycosis in the stomach and colon 

7 16 yr M Typhoid fever Gastric phycomycosis 


* Reported by Stein and Schmaman (1965). 


Table II: GASTRIC PHYCOMYCOSIS COLONIZATION 


Case 
no. Age Sex Clinical picture Finding at operation Procedure Result 
l 41 yr M l-year history of dyspepsia. Large lesser curvature gastric Partial Alive and well 
Haematemesis ulcer gastrectomy 
2 33 yr M 1}-year history of dyspepsia. Large lesser curvature gastric Suture Alive and well 
Haematemesis ulcer ; 
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table in the case of the infant, and between the third 
and seventeenth postoperative day in the 3 adults. 
One patient underwent a partial gastrectomy and 2 
had simple suture of the perforated ulcer. 

Also included in Table I are 3 cases where gastric 
phycomycosis was not suspected during life and only 
diagnosed at post-mortem examination. The impor- 
tant feature in these 3 patients was the associated 
severe debilitating disease. 

The details of the 2 patients with fungal coloniza- 
tion only are set out in Table Il. Both had a history 
of a year or more of dyspepsia and presented with the 
features of peritonitis or perforation. 


Discussion 

It is not usual to make the diagnosis of gastric 
phycomycosis infection during life, and Harris (1955) 
was probably the first to achieve this. 

Phycomycete antigens have been prepared (Bank 
et al., 1962), but their use as a diagnostic procedure 
for the detection of precipitins has not been widely 
employed for the diagnosis of gastric phycomycosis. 
The use of this technique in patients at risk may prove 
to be a valuable tool in the early diagnosis of this 
disease, but it is too early to assess its usefulness. 
Unfortunately the test was not available for use in 
our patients. 

It is difficult to explain the relative frequency of 
phycomycosis infection in our African patients. A 
dietary factor may be important as many Africans 
drink fermented milk and add to it bread that has 
been allowed to become dry. The consumption of 
beverages with a high alcohol content has been 
thought to be a factor, but this relationship has only 
been rarely recorded (Sutherland and Jones, 1960). 

The outcome in invasive gastric phycomycosis 
infection has in our experience always been fatal. 
Presumably the reason for this is that there is usually 
a severe associated disease that progresses in spite of 
treatment. A similar experience has been reported by 
many authors (Watson, 1957; Hutter, 1959; Neame 
and Rayner, 1960; Isaacson and Levin, 1961; Kahn, 
1963). 

Fatal cases of invasive fungal infection are not 
always associated with obvious systemic diseases 
(Gatling, 1959; Abramowitz, 1964; Cable and 
Klatsky, 1966), and 4 of our cases were of this type. 
In all these cases the main problem was severe super- 
imposed infection that occurred as a result of leakage 
from the stomach, indicating that normal healing is 
poor in the presence of phycomycosis infection. The 
explanation for the poor tissue healing is that the 
underlying pathology is essentially one of thrombosis 
of vessels with subsequent poor tissue perfusion, 
leading to necrosis of the stomach wall. 

In contrast, colonization with phycomycosis does 
not seem to affect wound healing, as indicated in 
Table Il. Other isolated cases successfully treated 
have been recorded (Harris, 1955; Long and Weiss, 
1959; Bank et al., 1962), and it is probable that these 
cases were also examples of superficial phycomycete 
colonization. 
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Our impression is that present surgical, procedures 
are unlikely to affect the extremely poor prognosis of 
the invasive form of the disease. If the patient is fit 
and phycomycosis is suspected it is suggested that à 
partial gastrectomy should nevertheless be carried 
out in order to remove the necrotic tissue. 

In addition to any operative procedure, certain 
drugs are of value. Amphotericin B is undoubtedly 
the drug of choice and has been used successfully in 
pulmonary and other types of phycomycosis (Meyer 
et al. 1973). Blood levels can be monitored by a 
microtitre technique (Medoff and Kabavashi, 19721 
and this may be useful in choosing the optimal cosage 
for treatment. Potassium iodide in large doses ha 
been advised (Bank et al., 1962), antibiotics to contro 
secondary bacterial infection (Harris, 1955; Bank et 
al., 1962) and cortisone (Neame et al. 1960). The 
antibiotic combination that we have used to combat 
the secondary bacterial infection was cephaloridine 
and gentamicin. 

It appears that with our present surgical manage- 
ment the ultimate outcome in an individual case will 
depend not so much on the particular surgical pro- 
cedure but on the nature of the lesion. Invasion as 
distinct from colonization is important and, of course, 
the presence or absence of a severe underlving 
debilitating disease. 
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Non-osseous eosinophilic granuloma presenting 


as acute transverse myelitis 


L.J. CARDOZO, I. C. BAILEY, J. R. BILLINGHURST AND A. A. POLTER A"? 


SUMMARY 

A patient. with non-osseous eosinophilic granuloma 
presenting as acute transverse myelitis is documented. 
This is believed to be the first recorded case with such à 
presentation. Some aspects of the disease are discussed. 


Tue first description of eosinophilic granuloma as a 
disease entity was made by Lichtenstein and Jaffe 
(1940). Two years later Green and Farber (1942) 
postulated that eosinophilic granuloma, Hand- 
Schüller-Christian disease and Letterer-Siwe disease 
were different expressions of the same disorder. Later 
Lichtenstein (1953) proposed the term “histiocytosis 
X? to serve as a generic term for these conditions, 
while Avery et al. (1957) referred to the group as a 


reticulo-endotheliosis. There have, however, been 
dissenting opinions against this unified concept 
(McGavran and Spady, 1960; Liberman et al., 1969). 
The disease can involve any organ or organs, but 
invariably in eosinophilic granuloma there are 
solitary or multiple osteolytic lesions of bone 
(Oberman, 1961; Avioli et al, 1963; Lewis, 1964; 
Ochsner, 1966; Castleman and McNeely, 1970). 


However, cases of extra-osseous eosinophilic granu- 
loma have been described affecting the gastro-intestinal 


tract (Ureles et al., 1961; Salmon and Paulley, 1967), 
lungs (Lewis, 1964; Cruthirds and. Johnson, 1966), 
skin and mucous membranes (McKay et al., 1953; 


Altman and Winkelman, 1963) and lymph nodes 
(Morgenfeld and Schajowicz, 1971; Oldham, 1971). 

Neurological complications of the disease are rare 
(Alvioli et al., 1963). We record here what we believe 
to be a unique case of non-osseous eosinophilic 
granuloma presenting with features suggestive of 
acute transverse myelitis. 


Case report 

Mrs R. J., à 29-vear-old Indian housewife from Uganda, who 
had been asthmatic for 3 vears, was admitted on 10 March 
1972 to the District Missionary Hospital (Gulu, Uganda) in 
status asthmaticus. A few days prior to admission she had 
experienced an influenzal tvpe of illness consisting of malaise, 
mvalgia and low grade fever. Her asthmatic attack resolved on 
conventional treatment, but 2 davs later she developed backache 
which was followed after 4 days by paraplegia of fairly sudden 
onset, with complete sensory loss below T7 and retention of 
urine. In addition, a tender. firm, non-mobile swelling over the 
second left sternocostal area was noted. There was no lymph- 
adenopathy or hepatosplenomegaly. 

Investigations revealed a normal haemoglobin level and a 
white blood count of 15 600/mm* with 28 per cent eosinophils. 
Cerebrospinal fluid was reported to contain 6 cells/mm’, 
mainly lymphocytes. with a protein content of 160 mg/ 100 ml. 
A diagnosis of acute transverse myelitis was made and the 
patient was transferred to a neurological unit. Further 
investigations there showed on various occasions a raised white 
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* Makerere Medical School, 


blood count between 15 200 ane 19 000 cells/mm? with an 
eosinophil count ranging from 7 to 35 per cent. The ervthro- 
cyte sedimentation rate ranged from 12 to 26 mm in 1 hour 
(Westergren). The blood and cerebrospinal fuid Kuhn ies 
was negative, total serum proteins were 64 g/ 100 mi with a 
globulin fraction of 2:3g/100 ml. Blood urea and senum 
electrolytes were normal. Sputum examinations, muscie bons 
and stool microscopy revealed no abnormality. and a recta) 
snip showed normal mucosa. Mid-stream urine culture grew a 
pure growth of coliforms. and the Bence Jones protem was 
negative. A cerebrospinal fluid specimen taken on 21 March 
was found to have a sugar content of 50 mg 100 mi. and 
protein content of 83 mg/I00 ml; there were 10 eae 
mainly Ivmphocytes. The spinal fluid opening pressure was 
115mm which rose to 163 mm on jugular compression ane 
fell to 150mm. A myelogram revealed an incomplete ob- 
struction at T9. Other radiological examinations showed no 
abnormality. 

Laminectomy was performed on 19 April. A biopsy of ihe 
underlying locally infiltrated extradural tissue was taken an 
reported as containing dense chronic inflammatory cellu 
infiltrate in which eosinophils were dominant, with | 
and occasional giant cells. The possibility of 
granuloma was raised. A biopsy of the lump on the stern 
costal area showed marked inflammatory celi infiliration with 
small foci of giant cells. Early tuberculosis was considered but 
other investigations failed to confirm this. 

The patient was treated with prednisolone aminophylline 
suppositories and ampicillin for her asthma. The myetopat ths 
remained static. She was discharged on 9 Mav in a wi hee! 
chair. 

On 29 May the patient was admitted to Mulago Hospital, 


















ecxinophilic 





Kampala. because of the development of a large, rapidis 
growing, firm and tender swelling over the right tempora! 







region. The signs of transverse myelitis were unch ane except 
that she had now developed mild flexor spasms of the lower 
limbs. She also presented with skin lesions the features of which 
suggested toxic epidermal necrolysis. Routine investigati 
were essentially normal: in particular the differential whi 
blood count showed no eosinophilia. A radiological skel 
survey revealed no bone lesions typical of eosinophiiic 
granuloma. 

The temporal mass was excised. It lay in the temporal fc 
and was maong the overlying Ioinporalis muscle but 
















two specimens, one pron vult ole white diia ibis 
the other of a white nodule and muscular tissue. Histol 
the two biopsies were similar. They showed an € 
nodular pattern which was found to infiltrate striated n 
(Fig. 1). These nodules consisted of large numbers of eo 
philic granulocytes intermingled with less numerous NN sies 
(Fig. 2). 

There were eosinophilic myelocytes and metamveiacyvics and 
many eosinophilic granulocytes, some of them showing up to 
four nuclear segments. The cytoplasmic eosinophilic granules 
were clearly visible and stained particularly well wih à 
chromotrope 2R stain. The cells of the cosinophilic Serie 
dominated the picture. 

The histiocytes had an Hl-defined cytoplasm, occasionatis 
being vacuolated or granular with large and pale. round o 
horseshoe-shaped nuclei, some being bilobed. Scanty gi 



















Kampala, Uganda. 
Present address of L. J. Cardozo: Senior Lecturer in Medicine, 
University of Zambia, PO Box 2379, Lusaka, Zambia. 
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r5 VU igi 
Fig. 1. Nodular pattern of an extra-osseous, eosinophilic 
granuloma invading striated muscle (arrows). HE. (> 27.) 





he 2. Numerous iiao ii ———— and occasional 
histiocytes (arrows). Note the presence of the eosinophilic 


granules as shown by a special stain. The nuclei were 
purposely understained for better contrast of the granules. 


Chromotrope 2R. (= 666.) 


cells were seen, some of histiocytic type and others being 
degenerated muscle fibres. Non-specific granulation tissue was 
found in a patchy distribution. There was little supporting 
connective tissue for the lesion itself. Plasma cells, lymphocytes 
and rarely neutrophilic granulocytes were seen. Non-eosino- 
philic myelocytes were also observed. No bone was seen. 
Special stains such as Gram and PAS failed to show any specific 
agent. 

A diagnosis of extra-osseous eosinophilic granuloma was 
made. The patient was put on prednisone, 40 mg/day. On this 
régime the lump on the sternocostal area resolved and her skin 
condition improved. A follow-up examination 6 months later 
still revealed a spastic paraplegia with a sensory level below 
T7. There was no sign of recurrence of the soft tissue masses 
and the prednisone was gradually withdrawn. 


Discussion 

The diagnosis of eosinophilic granuloma is made by 
histological examination. Proliferation of histiocytes, 
the presence of multinucleated giant cells and marked 
eosinophilic infiltration are diagnostic (Oberman, 
1961). Three biopsies were done in the present case 
and in two (from the spinal extradural tissue and the 
mass over the right temporal region) the report was 
consistent with eosinophilic granulomatous disease. 
It is interesting to note that the appearances of 
the third biopsy from the tumour over the left 
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sternocostal area were suggestive of early tuberculosis. 
Liberman et al. (1969) reported that some workers, 
have claimed to have isolated tuberculosis bacilli 
from biopsy material in cases of eosinophilic 
granulonia. There was no other evidence to support 
the diagnosis of tuberculosis in our patient. 

The skin lesions in the present case were striking. 
Various cutaneous manifestations including petechial 
eruptions, diffuse red, yellow or brownish-red 
papular rash and widespread haemorrhagic lesions 
have been noted in eosinophilic granuloma (Lane and 
Smith, 1939; Kellogg, 1940). We are not aware of 
lesions suggestive of toxic epidermal necrolysis having 
ever been described in such cases. 

No case of acute transverse myelitis as a complica- 
tion of non-osseous eosinophilic granuloma has been 
previously described. In this, the first recorded case, 
the features and mode of onset of acute transverse 
myelitis conform to those described by Altrocchi 
(1963), and we believe that extradural cord compres- 
sion by a ‘tumour’ composed of eosinophilic granulo- 
matous tissue was the cause. Acute transverse myelitis 
in most cases in Uganda is of obscure aetiology 
(Billinghurst, 1970); however, potentially remediable 
lesions including trauma, vertebral collapse, syphilis, 
tuberculosis, extradural abscesses, schistosomiasis and 
Burkitt's tumour (Ziegler et al., 1970) among others 
need to be excluded. To this long list of recognized 
causes of the disorder there must now be added 
eosinophilic granuloma. 

The treatment of this condition justifies comment; 
it is largely speculative as the aetiology of the con- 
dition is uncertain. There is, however, the possibility 
of some relationship with an infective agent. Recent 
electron microscope studies have shown rod-shaped 
structures in the histiocytes from the osteolytic lesions 
(Friedman and Hanaoka, 1969) and from the skin 
lesions (De Man, 1968). The significance of these 
structures is debatable. Are they simply cell organelles 
or are they derived from bacterial, fungal or viral 
particles? In the present case the preceding influenzal 
type of illness, coupled with the rapidly growing 
subcutaneous 'tumours', would favour a relationship 
to an infective agent, but this is hypothetical. We 
have obtained partial 'tumour' remission on corti- 
costeroids. Other workers have documented the 
benefit obtained with radiation therapy, steroids and 
cytotoxic agents (Avioli et al., 1963; Liberman et al., 
1969), and one patient has been known to respond to 
antibiotic therapy (Batson et al., 1955). 
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Removal of ingested coins utilizing 
fibre-endoscopy and special forceps 


W. LARKWORTHY, R. T. B. JONES, M. 


SUMMARY 

In 2 patients coins were removed from the stomach 
utilizing an Olympus  fibre-endoscope and specially 
designed foreign-body-retrieval forceps. In both cases 
the procedure was well tolerated, gastrotomy avoided 
and the patients were quickly discharged from hospital. 


FIBRE-ENDOSCOPY is now well established as a diag- 
nostic procedure. Therapeutic use in polyp removal 
and coagulation of bleeding points has been reported, 
but extraction of foreign bodies has previously been 
limited to objects which are capable of being removed 
with the small-mouthed biopsy forceps supplied with 
fibre-endoscopes. 


Case reports 
Case |: A 36-year-old Serviceman was admitted under the care 


of the Surgical Division on 6 August, 1973, with a history of 


accidentally swallowing a 10 new pence piece whilst drinking 
beer 8 weeks prior to admission. He was symptom-free but 
was concerned for his future safety, there being no natural 
recovery of the coin. 

X-rays requested by his referring doctor on 4 June and 25 
July and at admission on 6 August all showed the coin to bein 
the stomach (Fig. 1). 


Fig. 1. Case |. Plain X-ray of the abdomen showing the coin. 
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Fig. 2. Forecign-body-grasping forceps with jaws partly 
opened. 


Surgical removal was arranged in view of the lengthy stay 
of the coin in the stomach. but had to be postponed owing to 
a severe nasal sinusitis, Since fibre-endoscopy as performed by 
one of us (W, L.) does not involve general anaesthesia, an 
attempt to retrieve the coin was considered reasonable. par- 
ticularly as it was found possible to borrow specially designed 
retrieval forceps (Fig. 2). 

After premedication with intramuscular pethidine, 100 mg, 
and atropine, 0-6 mg, and local anaesthesia to the pharynx, 
sedation was achieved with intravenous diazepam given 
slowly to a total dose of 25 mg. An Olympus GIF-D 2 fibre- 
endoscope was passed (W. L.). On the first attempt the coin 
was easily found lying in the antrum and without too much 
difficulty was grasped with the forceps. The withdrawal 
proceeded smoothly for the length of the stomach and 
oesophagus, but the coin twisted out of the forceps as it 
approached the pharyngeal opening of the oesophagus. 

At a second attempt the coin was rotated into the coronal 
plane and easily withdrawn under visualization. There were no 
ill effects consequent on this procedure, and in fact the patient 
found it in no way unpleasant. He left hospital to return to 
duty the following day. 


Case 2: A 76-year-old man with severe and disabling osteo- 
arthritis of his hips was referred from the Orthopaedic Depart- 
ment for an opinion concerning an 8-year history of repeated 
attacks of vomiting lasting up to 48 hours, associated with 
epigastric discomfort and on numerous Occasions the vomiting 
of jet black offensive liquid. Barium radiology on I5 
November, 1973. showed the pyloric antrum to be dilated and 








* Royal Air Force Hospital, Nocton Hall, Nocton, Lincoln. 
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containing a coin. The duodenal cap could not be visualized 
satisfactorily and was thought to be scarred and there appeared 
to be some narrowing of the distal stomach. The patient could 
not recall swallowing a coin but said that it had been a famils 
custom to hide new silver coins in Christmas puddings. 

On 21 November, under sedation with intravenous diazepam, 
Smg. after premedication with intramuscular pethidine. 
100 mg, and atropine, 0-6 mg, and local anaesthesia to the 
pharynx, an Olympus GIF-D fibre-endoscope was passed 
(W. L.). The gastric mucosa was normal but a cup-and-spill 
deformity of the stomach was present, and lying in the antrum 
a blackened 1953 sixpence was identified (Fig. 3). The pylorus 
was narrowed and encircled by inflammation with a small ulcer 
lying inferiorly in the pyloric canal. The duodenal mucosa had 
prolapsed through the pylorus into the stomach. The duodenal 
bulb could not be entered. Using the retrieval forceps the coin 
was grasped, rotated into the coronal plane and easily removed 
under direct vision with continuous oesophageal insufflation. 





Discussion 

Foreign bodies are not uncommonly ingested and 
present a problem which usually comes under surgical 
care. Now that foreign body removal forceps are 
available for use with fibre-optic instruments it 
seems likely that endoscopists will be called upon to 
deal with some of these problems. 

Many foreign bodies are passed without harm and 
it is impossible to estimate how many are swallowed 
and subsequently evacuated undetected, but annually 
about 1500 persons in the United States die from 
foreign body ingestion (Gelzayd and Jetly, 1972). 
Foreign bodies are swallowed for a variety of reasons: 
accidentally or as an expression of an underlying 
psychosis (Birkett and Davies, 1971) or as a suicide 
bid (Viden, 1968). Occasionally an enormous number 
are swallowed; the record is held by a 54-year-old 





; . ‘ig. 4. Coin removed from Case 1, showing the distal ci 
man who swallowed 366 halfpennies, 26 sixpences, FiS- 4. Coin removed from Cay ip 
th : the fibre-endoscope, forceps and coin withdrawn as 
17 threepences, 11 pennies and 4 shillings (424 coins entity. 


valued at £1 17s 5d) plus 27 pieces of wire (McWhirter 
and McWhirter, 1972). 

The most commonly swallowed objects appear to (Maimon and Milligan, 1972), and a safety pi 
be fish bones, pins, needles, safety pins, coins and extracted by passing the tip of the biopsy force) 
razor blades. Those which cause most trouble are through the opening of the spring and obtain 
fish bones, which may cause perforation and mimic traction by using the opened jaws of the forceps 
perforated peptic ulcer or appendicitis (Ashby and (Griswold et al. 1973). However. biopsy forcen 
Hunter-Craig, 1967). Suprisingly, razor blades do not have a small mouth and the jaws measure only i 
seem to cause much trouble (Johnson, 1969), possibly when fully opened. The development of foreie 
because of a local gut protective mechanism, the — body-grasping forceps for use with fibre-endoscop 
‘mural withdrawal reflex’ (Maimon and Milligan, 1972). has added another attribute to these already versat 

Man has been swallowing foreign bodies since instruments, and it would seem that most fore) 
time immemorial. A Byzantine physician, Paulus bodies which are swallowed will be capable 
Aeginata, described in the seventh century an in- extraction because direct visualization, manipulatio: 
genious method of extracting foreign bodies in the and grasping may be accomplished without 
oesophagus by making the patient swallow a small much difficulty. 
dry sponge on a string. allowing it to expand in Withdrawal should be undertaken with care. a 
the stomach and then withdrawing it (Chang and the endoscope forceps and trailing foreign body : 
Burrington, 1973). Magnets have been used for with- slowly removed as a single entity (Fie. 4) Fore 
drawing metallic foreign bodies (Kleckner, 1970), bodies should be rotated to lie with their long axis 
and various grasping forceps have been designed for the coronal plane to avoid excessive tractioi 
use under radiological control (Lell, 1966). With the  relinquishment at the regions of anatomical narrow) 
advent of fibre-optic endoscopes it has been possible of the oesophagus. Splayed or sharp objects such 
to remove some foreign bodies by utilizing the biopsy safety pins or hairpins which are likely to have th 
forceps supplied with the instruments to grasp points facing upwards should be gently pushed ini 
suitable objects such as needles (Gelzayd and Jetly, the stomach and turned prior to withdrawal Alter: 
1972; Swarbrick et al., 1972) and rubber catheters tively. it is suggested that a sheath could be fixed 
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the distal end of the fibre-endoscope and safety pins 
withdrawn into it, effecting either closure or addi- 
tional protection. During withdrawal the foreign body 
is kept under constant observation and continuous 
gentle oesophageal inflation should be maintained. 

The considerable advantage of foreign body re- 
moval by the method described is tbat surgery is 
avoided. In Case 2 surgery would have been especially 
hazardous because of the patient's advanced age and 
severe arthritis. In experienced hands fibre-endoscopy 
is safe and complications rare. 
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Reviews and notices of books 


Postoperative Disorders of the Gastrointestinal Tract 
Hastings K. Wright. MD, Connecticut, and M. David Tilson, 


New York: Grune & Stratton Inc. $14.50. 


THE gastro-intestinal tract is a tube which is relatively, at times 
deceptively, easy for the surgeon to manipulate in various ways, 
but the functional results of these manipulations may be 
complex. In this admirably brief volume the authors, both of 
whom have made significant contributions in this area, review 
the normal physiology of the gastro-intestinal tract, and then 
consider the disturbances of function that may occur after 
various operations. 

Beginning with a section on the stomach and followed by 
others on the small and large bowel, the book is only con- 
cerned with the alimentary tract itself, and does not cover 
postoperative disturbances following open operations upon 
associated structures such as the pancreas, liver and biliary 
apparatus. The basic physiology is set out clearly, and the 
various postoperative disturbances are discussed knowledgeably 
and lucidly. Of particular interest and value is the excellent des- 
cription of the various problems arising as the result of dis- 
turbances of small bowel function, a subject which often 
receives less attention. than it deserves. Written for post- 
graduate students and practising surgeons, this book is full of 
information highly relevant to the clinical care of patients. 
With its clarity of expression, helpful illustrations, adequate 
references and its nice balance between clinical and laboratory 
considerations this is a most valuable review of an important 
area of surgery. 


L. P. LE QUESNE 


Techniques in Abdominal Surgery 

Philippe Détrie, Paris. Translated by Richard R. L. Pryer. 305 X 
222 mm. Pp. 119--viii, with 173 illustrations. 1973. Aylesbury: 
Harvey Miller & Medcalf Ltd. £8:50. 


PROFESSOR DETRIE, an eminent French gastro-enterologist, has 
written a challenging and interesting book—-an atlas— with 173 
full colour photographs which vividly illustrate the various 
steps of the thirty-two abdominal operations which he has 
chosen to describe step by step and in some detail. 

He was fortunate in having his work translated by Mr 
Richard R. L. Pryer, who had the good sense to 'indicate some 
areas where personal practice differs from the author's 
methods'. Pryer's few, but pertinent, observations have done 
much to enhance the value of this book. 

In the reviewer's opinion there are few British surgeons who 
would agree with the author's inclusion of Chapter 10, which is, 
in fact, a description of a perineo-abdominal operation for 
cancer of the rectum based on the techniques practised by 
G. Gray Turner and W. B. Gabriel which were superseded over 
25 years ago by O. V. Lloyd-Davies's synchronous combined 
excision of the rectum and also by the modification of Miles's 
procedure, as practised by the surgeons of the Mayo and Lahey 
Clinics in America. 

In the past, colour photography illustrations have proved 
invaluable and rewarding in textbooks dealing with dermato- 
logy, histology and pathology, but they have constantly failed 
to illuminate and portray clearly the minutiae of the technical 
steps of thoracic and abdominal (especially pelvic) procedures. 

Détrie's atlas may be regarded as a challenge as well as an 
experiment in surgical teaching. The book deals solely with the 
operative technique of thirty-two personally selected abdominal 
operations. No attempt is made to discuss indications or choice 
of operation or of pre-and postoperative management. Post- 
operative complications and final results are not mentioned. 

The author concentrates upon displaying his personal 
operative methods by a technique of colour photography, 
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accompanied by brief and dogmatic commentaries which are 
characteristic of a practical surgeon. 

Many surgeons will undoubtedly be impressed by the pre- 
sentation of the techniques and by the quality of the coloured 
pictures which were taken by S. Talamon. The majority of the 
colour photographs are excellent: some, however, are by no 
means readily interpreted, being too dark, cloudy or blurred. 

This monograph can confidently be recommended to 
abdominal surgeons, surgical registrars, resident surgical 
officers, postgraduates studying for the high degrees in surgery. 
such as the FRCS examinations, and all who are interested in 
recent progress in surgery and in a method of presenting opera- 
tive techniques in colour photographs. 

RODNEY MAINGOT 


Current Surgical Diagnosis and Treatment 

Edited J. Englebert Dunphy, San Francisco, and Lawrence W. 
Way, San Francisco. 260 x 184 mm. Pp. 14108. Illustrated. 1973. 
Los Altos, California: Lange Medical Publications. $14. 


MobptsTY is often lacking in surgeons though not so much ip 
the really great. The progress of Dr Dunphy across the USA 
and the wider world itself has brought to him and his associates 
a grace and strength that are all the more attractive because of 
the warm simplicity of his personality, This comes through in 
the largest assemblies and the most prestigious of svmposia. 
It certainly shows its influence in this large new paperback; 
almost all the 67 other contributors are Californians known 
to and trusted by the senior editor and Dr Way, who is also an 
upper abdominal surgeon of wide reputation. 

Surgical management is without doubt the subject of greatest 
practical importance in hospital work today. Most of our 
activity and nearly all our productive work are directed into 
this wide channel. Dunphy begins the consideration of all this 
with a characteristically personal chapter on the approach to 
the surgical patient, lifting the subject high above the commore 
place level of so many writers, more than simpiv scientific, 
better than pragmatic: ‘listen to him’, he says. ‘and look at his 
hands’. Yet, he ends this classic piece with a forceful iniunction 
to pay attention to the new dimension offered by the problem- 
oriented surgical record. 

Of the 52 chapters that follow, all without exception are cast 
in the same highly topical and stimulating manner, with 
selected recent references that show the growing point of each 
subject as well as its general background, Line drawings that 
avoid the all too common pitfalls of medical photographie 
illustration, good clear tables, easy binding and a most readable 
typeface all combine to make this great book a delight to know, 
a revelation of simple excellence and so much more that will 
surely establish it soon as the leading work in its field. 





RB. H. OG. EASTCOTT 


A Short Textbook of Surgery. Volume 1 
B. P. Chatterjee, Calcutta. 248 « 197 mm. Pp. 346 ru. Hius- 
trated. 1973. Calcutta: New Central Book Agency. Es. 30. 


MR B. P. CHATTERJEE 18 to be congratulated on producing 
such a comprehensive textbook single-handed, apart from one 
chapter on the nervous system. It is well ilustrated, using local 
material, and many illustrations show the advanced patholog: 
that is often found in India. The author has included sufficient 
operative detail for the needs of students and house surgeons, 
and he has selected his material to meet the local situation. 
Although it is well nigh an impossibility in such a big 
undertaking by a single author, he has made a great effort to 
keep the book up to date in every section. The omissions that 
occur do not detract unduly from Hs overall comprehensiveness, 
A few can be mentioned, such as the absence of anv discussion 
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about the place of local mastectomy in the treatment of early 
carcinoma of the breast, the use of propranolol in thyroid 
crises, the place of oral calcium therapy in the management of 
hypocalcaemia after thyroidectomy and the importance of 
monitoring calcium levels after parathyroidectomy. One might 
also disagree with the high dosage of stilboestrol advised in the 
management of carcinoma of the prostate. The presentation of 
prostatectomy, in particular transvesical prostatectomy, is 
poor. The use of English in some places is quaint, for instance 
in the description of Charles Wells's operation for rectal pro- 
lapse, and there are odd spelling mistakes and grammatical 
errors. Proprietary names are often used for drugs in place of 
pharmacopoeial names. 

There is also the problem of cost. Most British textbooks are 
available in India. For instance the Short Practise of Surgery 
by Bailey and Love has been a standard book in Indian medical 
schools for many vears, and its cost is lower than that of the 
book under review. The author in his preface is aware of this 
problem and of the financial stringencies of Indian medical 
students. 

Finally, one wishes that the book could have been shorter- 
perhaps when the opportunity presents with the publication 
of further editions, the author could find many places where he 
could be more concise and also where the presentation could 
be clearer, emulating perhaps the excellent pattern already set 
by Bailey and Love. With these improvements this book could 
well become a standard textbook used by a large number of 
Indian students. 

F. 1. TOVEY 


The Radiological Diagnosis of Lung aud Mediastinal Tumours 
F. W. Wright, Oxford. 286 « 229 mm. Pp. 253 x. Hlustrated. 
1973. London: The Butterworth Group. £14:50. 

MucH industry and some historical research has gone into the 
preparation. of this technically well-produced book which 
carries so many radiographic illustrations as almost to con- 
stitute an atlas. 

The author writes from a background experience of over 
2000 cases and as a personal authority on at least one of the 
special methods described, that of inclined frontal plane tomo- 
graphy. The whole range of modern radiological techniques 
including conventional and transverse axial tomography, 
bronchography and isotope scanning is discussed and their 
value assessed in this particular field. There is actually little that 
is new in this text but it is an efficient extended ‘review article’ 
of the whole topic; it includes several useful tables and appen- 
dices, and in short is a distillation of existing knowledge and 
methods of diagnosis of lung and mediastinal neoplasms. In 
this sense it will be a useful source book for those who like all 
the available information to be contained within one pair of 
covers. The technical chapters will interest radiographers and 
radiologists, and the clinician concerned with chest diseases 
will find all that he needs to understand the radiological 
potentialities. Differential diagnosis is covered in some detail 
as well as the investigation of other systems for metastases. 
Being an authoritative monograph on one subject with an 
extensive bibliography. this work should be in every medical 
library. 

T. LODGE 


Neurological Surgery 

Edited Julian R. Youmans, M D, Ph D, California. Three volumes. 
260 « 190 mm. Pp. 2024, with 917 illustrations. 1973. London: 
W. B. Saunders Company. £48:45. 


To set out to produce ‘a comprehensive reference guide to the 
diagnosis and management of neurosurgical problems', which 
is the subtitle of this large three-volume work. is a formidable 
undertaking, and the editor is to be congratulated upon the 
industry which this has required. There are 124 contributors, 
of whom one is Spanish, one Turkish, one from the United 
Kingdom and the others from North American centres. The 
standard of production is high and errors rare, though in 
several chapters the operative drawings fall between attempted 
illustrations and instructional diagrams and therefore lack the 
value of either. In the neurosurgical literature there is no com- 
parable work and as such it is to be welcomed. 
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However, in its very attempt to be comprehensive lies the 
major weakness of the work and raises the question of its pur- 
pose. Certainly most sections present a concise review of well- 
established diagnostic and surgical techniques with relevant 
references which postgraduate students of neurosurgery will 
find helpful. In the extensive chapters on radiology upon 
which clinical neurosurgery is so dependent there are serious 
omissions such as air encephalography in conjunction with 
tomography and rotating chairs. subtraction techniques in 
angiography and, above all, computerized transverse axial 
tomography in brain scanning, which is in the process of 
revolutionizing much intracranial investigation. Throughout 
the three volumes it is rare to find references more recent than 
1970, which is disappointing in a work published in 1973 and 
which will not have reached many readers until 1974. 

The work clearly has a role in the instruction of the aspiring 
neurosurgeon, and in many fields this is excellent. However, 
in others there is a failure to give problems their practical 
priorities, and the desire to be comprehensive has led to the 
formulation of lists. Furthermore, in the chapters on vascular 
disease (which generally provide excellent reviews) the difi- 
culties of decision in management are not stressed adequately 
and the technical problems in clipping aneurysms are mini- 
mized, which could mislead the inexperienced. The chapters 
dealing with intracranial tumour are excellent both as com- 
prehensive reviews and as instructional treatises. The chapters 
on pain cover a very wide field. 

Multiple authorship avoids the exclusive presentation of one 
view in topics which are controversial, and the work is to be 
strongly recommended in that respect. However, it does lead 
to unnecessary repetition, particularly in describing the clinical 
features of conditions, and the early chapters on clinical 
methods attempt to select certain aspects of clinical neurology 
which are unlikely to be read except by those in the very early 
stages of their training. 

Despite these criticisms, the work is a major contribution to 
the neurosurgical texts to which every neurosurgeon and 
aspiring neurosurgeon should have ready access. 


JOHN GARFIELD 


Peripheral Vascular Surgery 

Edited Martin Birnstingl. London. 222 « 146 mm. Pp. 447 4 xi. 
Illustrated. 1973. London: William Heinemann Medical Books 
Lid. £5:50. 


TWENTY-FIVE years ago arterial reconstruction was to a large 
extent a rheological and mechanical problem, and the long- 
term results of surgery were disappointing. As experience 
developed and series of various operations were studied and 
followed up over a long term, not oniy did technique improve 
and develop but the influence of other factors physiological, 
biochemical, haematological and associated pathology-—began 
to appear. As Mr Birnstingl so aptly says, the techniques of 
arterial reconstruction have to a considerable extent become 
stabilized but other factors are becoming recognized, and this 
book has therefore concentrated more on these than on 
technical details. This is a welcome diversion of this fascinating 
discipline. 

The chapters on physiology and measurement are helpful, 
comprehensive and instructive, but the reviewer was dis- 
appointed not to see mentioned the work of that pioneer in the 
subject, Barcroft. There are up-to-date references to strepto- 
kinase and thrombolytic therapy in two chapters, and a good 
summary of the clinical problem by Browse which reflects help- 
fully on the difficulties posed to many of us when confronted 
with a patient suffering from deep vein thrombosis. The prob- 
lem of hyperlipoproteinaemia is stated clearly and its present 
importance is evaluated. 

Arterial occlusions are dealt with etficiently and the chapter 
is an excellent review of what can be achieved over a worth- 
while period of time. It is a pity that Eastcott with his vast 
experience of the surgery of aneurysms did not indicate when 
operations should zor be done. The sections on carotid, renal 
and mesenteric stenoses and occlusions reflect the rather 
cautious approach to these subjects which is adopted in the 
United Kingdom. Birstingl gives an excellent, comprehensive 
and informative account of arterial trauma and Raynaud's 
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phenomenon, and the section on tumours of blood vessels is 
well described and illustrated. Sripad and Basu add an impor- 
tant and well-documented chapter on ‘pulseless disease’. 

The reviewer found the chapter on amputations unsatis- 
factory. Neither the primary healing rates nor the mortalities 
after various lower limb amputations were given. The implica- 
tion that one should proceed directly to a below-knee amputa- 
tion in the majority of patients would not be acceptable to many 
surgeons, as the cumulative mortality of possibly two amputa- 

-tions would have to be considered if such a policy was adopted. 
Further, the Gritti-Stokes amputation which is so popular in 
many centres is not even mentioned, but through-knee opera- 
tions which are generally disappointing are advocated. 

Mr Birstingl is to be congratulated on a valuable and helpful 
book which should be in the library of surgeons or physicians 
interested in vascular disease. 

P. G. G. MARTIN 


Shock (Major Problems in Clinical Surgery, XII) 

Tom Shires. MD, Dallas, Charles J. Carrico, MD, Dallas and 
Peter C. Canizaro, MD, Dallas, 240 160 mm. Pp. 166. 
Illustrated. 1973. London: W. B. Saunders Company. £4-05. 


Dr Suires and his colleagues have had a vast practical experi- 
ence in treating the results of violence and the reviewer opened 
this book hoping to find a synthesis which would enable him 
better to comprehend recent developments and continuing 
problems in this vast subject. He was disappointed, for it con- 
sists tO a great extent of a reworking of research papers from 
the author's unit. A great deal of unnecessary experimental 
detail is included and, having waded through or skipped over 
this, one is often disappointed by the conclusions. There is, as 
in so much of the work reported on shock, a tendency to 
generalize beyond the facts. This ts particularly true in the now 
well-debated subject of ‘functional extracellular volume’. The 
term remains undefined here except as an expression of an 
isotope dilution curve, and contrary evidence about the 
importance of the concept in man (such as that of Roth et al., 
1969) is not even mentioned. Similarly, more simplistic explana- 
tions of their results are not discussed, such as changes in 
Starling equilibrium and the effects of cell hypoxia. This is not 
to deny the practical importance of early resuscitation with 
crystalloids, for, as Dr Shires's group points out, they flow 
easily, are free from complications and do temporarily restore 
the availability of oxygen to the tissues. 

Perhaps the best chapter in the book is on respiratory 
problems where the review is broader based and reasonably 
complete, but this information is easily available elsewhere, 
particularly in a recent review by Blaisdell and. Schlobohm 
(1973). Altogether this is a very uneven book and one unlikely 
to have a lasting place in the literature of its subject. 


HUGH DUDLEY 


BLAISDELL F. W. and SCHLOROHM R. M. (1973) The respiratory 
distress syndrome: a review. Surgery 74, 251. 

ROTH E., LAX L. €. and MALONEY J. V. (1969) Ringer's lactate 
solution and extracellular fluid volume in the surgical 
patient. A critical analysis. Ann. Surg. 169, 149. 


Complications in Vascular Surgery 

Edited Hugh G. Beebe, Washington. 260 « 184 mm. Pp. 402 — xir. 
Illustrated. 1973. Oxford: Blackwell Scientific Publications. 
£14. 


SURGEONS are not much inclined to discuss complications, and 
less sull to write about them. The prospect of a 400-page 
account of setbacks and larger disasters in this fairly straight- 
forward speciality is daunting to contemplate, whether one is 
a practitioner of these techniques or simply interested. Quite 
soon in the text comes reassurance, for a very great deal is 
composed of an exposition of accepted and reliable methods, 
tried and safe, telling us how to avoid trouble—in fact, the 
mark of the expert and professional. However, some of the 
twenty-three contributions have concentrated on the mishaps 
that can and do happen, as, for example, in the section on 
arteriography and phlebography where not a point has been 
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missed; yet even here the vast total numbers in some of the 
series cited do much to reassure and to put the Complications 
into perspective. There are even details of a method to retrieve 
a lost catheter from its hiding place in the heart by means of à 
snare, which is also to be passed percutaneously. Elsewhere the 
trend of the material is to emphasize the correct and safest of 
operative and management techniques. followed by a mostly 
comprehensive account of the things that can still go wrong. 
For example, renal failure, graft branch occlusion. colon 
ischaemia, intestinal obstruction, fistula into the bowel. false 
aneurysm and sexual impairment, all of which will have been 
seen quite often by the experienced vascular surgeon, are here 
lucidly and frankly presented for the guidance of the less 
familiarly acquainted. Ominous happenings such as lymph 
leakage from a groin wound can be dispersed by simple 
rational measures that are well described. Fogarty himself 
tells of his troubles with 500 cases of acute arterial occulsion. 
both in relation to circulatory trespass and to local misadven- 
tures with the catheter itself. Foster shows arteriograms of 
progressively dilated vein grafts between the aorta and renal 
arteries, and this may lie ahead for many patients who are now 
having aortocoronary by-pass procedures done in early middle 
age. There is really very little left out in this frank. valuable 
and timely book. We are reminded of Sir Heneage Opilyie's 
recalling the word of the apostles: "No miracles among friends 


H. H. G. FASTCOTT 


Chirurgie Vasculaire— Artéres Veines Lymphatiques 
C. Olivier, Paris. 210x 135 mm. Pp. 268, with 401 illustrations 
1973. Paris: Masson et Cie. 66F. 


PROFESSOR OLIviER’S paperback manual provides a succinc: 
account of the current techniques of peripheral vascular sur 
gery. It is profusely illustrated with line drawings, which main 
tain the high standard of the text. The techniques described are 
identical to those used in this country and the style is crisp and 
introduces some entertaining medical /ranglais Cla culotte 
aortique' for trouser prothesis, ‘le patch’. "le stripping’ and the 
useful word ‘sequestrum’ for the endarterectomy specimen). 

With the exception of the cardiothoracic field. all the 
standard vascular procedures are described, together with 
some of the rare fours de force. There is a good account of open 
and closed vascular injuries and sections on the surgery of 
veins and lymphatics. The book makes no pretence at covering 
the other important components of vascular surgery, such ds 
case selection and follow-up results, and there is no biblio- 
graphy, but competing publications fill these gaps and this is 
an excellent, short, comprehensive technical manual 


MARTIN BIRNSTING! 


Les Hernies Hiatales de l'Adulte et leur Traitement Chirurgical 
Philippe Boutelier, Paris. 160 x 240 mm. Pp. 92, with 37 illustra- 
tions. 1973. Paris: Masson et Cie. SOF, 


IN the preface to this book it is stated that there are two wavs 
of pleading in favour of a particular operation: either by an 
analysis of the results or by discussing the logic of the opera- 
tion. The author justifies the logic of his technique for repair 
of hiatus hernia by considering the anatomy, physiology and 
pathology of the cardio-oesophageal area which are discussed 
in the first few chapters; this is followed by a brief discussion 
of the radiological and endoscopic findings and a study of the 
causes of failure of other operations. Based on these con- 
siderations, he then describes his operation (which he saya is 
not original) which consists essentially of fixing the terminal 
part of the oesophagus in the abdomen and fashioning a 
"hemivalve' to prevent oesophageal reflux by passing the f undus 
behind the oesophagus and suturing it to the right crus and to 
the oesophagus. His technique for rolling and complicated 
herniae follows standard accepted lines. 

There are several criticisms to be made of this small bur 
expensive book. Anyone describing vet another operation foi 
hiatus hernia must discuss not only the logic of the technique 
but also the results in more detail than the simple statement 
that 72 out of 73 patients with a sliding hernia had an immedi 
ate disappearance of reflux symptoms, with cine-radiographic 
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confirmation in some of them. This onus of proof applies par- 
ticularly in this condition which many feel can frequently be 
controlled by non-operative measures. Other criticisms include 
the very poor quality of the photographs, although the line 
drawings are clear. 

The general conclusion is that the author's case for his 
technique has not been proved but perhaps a longer term 
follow-up will do so. 

GEORGES JANTET 


Clinical Radiology of the Lymphomas 

Henry Ngan, Consultant Radiologist, Nottingham, and Keith W. 
James, Cardiff. 210 < 140 mm. Pp. 159 «x. illustrated. 1973. 
London: The Butterworth Group. £3:95. 


THOMAS HODGKIN of Guy's Hospital described lymphadenoma 
in 1832. The lymphomas remain of continuing and indeed in- 
creasing interest to the surgeon. They present frequent diag- 
nostic and therapeutic problems. 

Today three important questions arise: 

1. What is the latest concept on the basic pathology and 
relationship between the lymphomas? 

2. When should laparotomy be performed ? 

3. What is the place of lymphography ? 

All of these are surveyed in this excellent small monograph. 
The answer to the first is inconclusive. The pathologic classifi- 
cations are too complicated for easy comprehension or as 
practical guides. One is left with the current concept of indis- 
tinct pathologies, that all lymphomas largely interrelate but 
that the groups of Hodgkin's, lymphosarcoma, reticulum cell 
sarcoma and Brill-Symmers disease are still useful. 

There is a definite trend away from laparotomy and splenec- 
tomy as a routine; they should be determined on an individual 
basis. Lymphography to reveal the state of the abdominal 
nodes and to plan radiotherapy is important. It is easy to 
diagnose grossly diseased nodes. Diagnosis of slight or border- 
line node disease requires experience and familiarity with 
normal appearances. This section in the book is weak. The 
illustrations are too small and chiefly show gross disease. 
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There is only one, very inadequate, normal lymphogram. 
Other works of reference, including Jackson's recent and 
important Hunterian lecture, should be consulted. e 
The risk of cerebral oil embolism from lymphography in 
patients whose lungs have previously been irradiated is des- 
cribed once more. This risk is probably insufficiently known. 
This excellent small book on an important subject is highly 
recommended. 
J. B. KINMONTH 


Chirurgie der Gegenwart. Volume 7 

W. Brunner, Bern, and edited by Rudolf Zenker, München, Franz 
Deucher, Aarau, and Wilhelm Schink, Kóln. 267 x 191 mm. Pp. 
150. Illustrated. 1973. München: Urban & Schwarzenberg. No 
price given. 


Two volumes of this new multi-volume loose-leaf book on 
present-day surgery have been reviewed in this Journal pre- 
viously. Volume 7 includes a chapter on the general treatment 
of malignancy for inclusion into Volume 1. This chapter dis- 
cusses theoretical implications of cancer and has an excellent 
sction on chemotherapy. The various tables are probably one 
of the best sources of up to date information in relation to 
different drugs used in the treatment of malignancy. 

The next chapter deals with acute surgical problems of the 
brain and includes excellent illustrations. This chapter is par- 
ticularly aimed at the general surgeon who may by necessity 
have to treat these acute conditions, and special emphasis is 
placed on diagnostic methods and techniques. 

The second chapter of Volume 7 is devoted to the thyroid 
gland and very reasonably concentrates on the advances in 
diagnosis and management in recent years. Medical treatment 
is discussed in some detail while operative management of 
thyroid disease is only mentioned. In a loose-leaf volume of this 
type, one can only assume that a separate chapter on the 
surgical management of thyroid disease will appear at a later 
date. 

H. B. ECKSTEIN 


[The Editorial Committee acknowledge with thanks the receipt of the following volumes. A selection will be made from these for 
review, precedence being given to new books and to those having the greatest interest to our readers.] 


Basic Clinical Surgery for Nurses and Medical Students 
Edited John McFarland, Liverpool. 222 x 140 mm. Pp. 767 -- 
xviii. Hlustrated. 1973. London: The Butterworth Group. £2-20. 


Intensive Care 
Edited G. Gerson, Brighton. 222 x 146 mm. Pp. 302. Hlustrated. 
1973. London: William Heinemann Medical Books Ltd. £2:75. 


A Manual of Anaesthetic Techniques 

William J. Pryor, Christchurch, New Zealand, and David C. T. 
Bush, Christchurch, New Zealand. Fourth edition. 222 x 146 mm. 
Pp. 4254+ xii, with 123 illustrations. 1973. Bristol: John Wright 
& Sons Ltd, £7. 


Tumors of the Esophagus and Stomach 

S.-Chun Ming, Pennsylvania. 260 < 203 mm. Pp. 279. Hlustrated. 
1973. Washington: Armed Forces Institute of Pathology. No 
price given. 
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Renal Histopathology. A Light Microscopy Study of Renal 
Disease 

Robert Meadows, MD, FRCPA, Adelaide. 283 x 223 mm. 
Pp. 363--xii. Illustrated. 1973. London: Oxford University 
Press, £14. 


Clinical Pedodontics 

Sidney B. Finn, Alabama. Fourth edition. 360 x 191 mm. Pp. 704 
--xei. Hlustrated. 1973. London: W. B. Saunders Company. 
£8-30. 


Corneal Graft Failure 

Ciba Foundation Symposium 15 (New Series). 248 x 172 mm. 
Pp. 363--viii. 1973. Amsterdam: Elsevier Excerpta Medica. 
D/1.46.50. 


Femoral Shaft Fractures in Adults 
Gauke Kootstra, M D. 254 x 176 mm. Pp. 148. Illustrated. 1973. 
The Netherlands: Van Gorcum & Co. Dfl.29. 


„UU: EAT UPEK^TION 
OULD BE BREATHTAKING: 








we 





Oscilloscope view following acute pulmonary embolism- standard lead 1 


ee. in a survey of patients dying from major operations, when the muscle-relaxant a: 
pulmonary embolism, Evans (1971) has of anaesthetics tends to cause 'sludging in th: 
recently shown that 60 per cent of these deep veins of the legs. Wherever major surger 


| long-term anaesthesia, pose the problem of 
patents wouid have left hospital and thrombosis, Lomodex 70 offers effective, simp! 


carried on a normal life had it not been and predominantly safe prophylaxis 
for the fatal embolic episode.9 e 
Negus, D. Teach-In.3,1: 9-20 (1974) @@ Dextran 70 has been shown to rei 


.oinodax TOlDexiran 7G Inieclion BP) helps the incidence of venous thrombosis 
modex extran 70 Injection elps to | | — 
prevent post-operative deep vein thrombosis and  PUlmonary omOONSmM following maj 
possible subsequent pulmonary embolism at operations. 

source — by maintaining venous blood flow during Weise HJ CMA Joumal 108: 4 


E à Further information is available on request 
IN FISONS S FISONS LIMITED -PHARMACEUTICAL DIVISION 
4 Loughborough LE11 OBB, Leicestershire, England 





Now the 


orthodox 
treatment for 


Staphylococcal 
infections 


*i* Journal of Bone and Joint Surgery, 1972 (May) 

“i British Medical Journal, leading article, Volume 1, page 126, 1970. 
7 Journal of Bone and Joint Surgery, Volume 52B, No. 2. 1970. 

"£ Quarterly Journal of Medicine, Volume 38, No. 149, 1969. 
British Journal of Clinical Practice, Volume 23, No. 1., 1969 

"i: British Medical Journal, leading article, Volume 4, page 656, 1968. 











and more than 160 other 
original publications 


«o Further information available In Te/nugst 


Printed in Great Britain by John Wright and Sons Ltd, at The Stonebridge Press. Bristol BS4 5NL 


The British 
Journal 


of Surgery 











j think first of 


vivonex' l 





for total oral nutrition 


Pre-operative Vivonex 


Vivonex provides a complete feeding programme without 
faeces-forming residue and nelps to improve the nutritional 
status of depleted patients before surgery. It leaves the 
surgical field clean and clear of faeces. facilitating surgery 
and reducing the danger of infection 


Management of Fistulae 


The use of Vivonex often allows spontaneous closure of 
fistulae and in this way surgery may be avoided Because 
Vivonex causes less secretion of digestive juices and leaves 
no indigestible residue, a more favourable environment for 
the healing fistula is created 


Extensive clinical evidence and monographs available on request 


Full information is available tron 
the hospital Chiet Pharmacist, Dietitia 
or from our Medical Department 


4 Eaton 


125 High Holborn 
London wc1v 60% 
Telephone 01-242 9501 


.* 
Laboratories Viyonex is a registered trade mark 


Post-operative Vivonex 


Vivonex gives total nutritional support during the post- 
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than when giving other food preparations. Furthermore 
bowel actions are greatly reduced in frequency, thus easing 
nursing requirements 
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soluble powder, flavoured or unflavoured, in cartons of 


six packets, one full day s normal nutritional 
requirements. Vivonex may now be used for feeding by 
nasogastric or enteric tube 
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Fluid balance 
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We must use Sterile 
DISPOS-A-GLOVE: disposable gloves 
to cut infection risks. 





DISPOS-A-GLOVE-* brand of disposable gloves, are made from an 
exceptionally strong and fine plastic film. They allow complete freedom 
and do not interfere with sensitivity of touch. Ambidextrous, in four 
sizes, Dispos-a-gloves are available gamma-sterilised or non-sterile. 
For data, free samples and any other information on this simple, inexpensive 
but extremely effective aid to practical asepsis please contact the 
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make an isotonic fat emulsion— Intralipid desperately need 
10% and 20% —to ensure high calorie Full technical information on al 
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Canyou puta price onefficiency? 


Elderly, overweight Mrs. Simpson. A 
case where [riable tissue will be encountere 
and where wound security will be at risk. 
Nevertheless the need to minimise trauma 
remains and you will need all the help you 
can get from your sutures. One of the 
innumerable cases where you cannot 
balance the cost of suturing against the 
cost to the patient. 





MINIMAL TRAUMA 

ETHICON swaged needle draws a single 
strand suture through tissue easily. No dull or 
broken needles, no frayed or torn sutures and 
no large eye or double strand to pull through 
friable tissue. 





SUPER SMOOTH PASSAGE 


ETHICON super-smooth needles pass 
easily, with minimal resistance through the 
toughest tissue. You get a sharp new needle 
every time. 
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ere are certain undisputed facts. 


With ETHICON*® eyeless needled sutures, you can count 
! getting a new sharp needle every time. 

You won't be wasting the valuable time required by skilled 
rsonnel for the preparation of an eyed needle from one 
'eration to another. You'll have less risk of needle breakage 

fraying and torn sutures. 

These are advantages which are hard to put in straight 
iancial terms. 


ETHICON eveless needled sutures in general closure 
ive time. . reduce inventory ... minimise trauma. 


ETHICON HEAVY TAPERCUT * 
NEEDLES 

The best qualities of two needles combinec 
in one. An efficient cutting point —to permit 
ease of penetration in tough or calcified tissue 
leading to a round body for minimum trauma 





ETHICON HEAVY ROUND BODIED 
NEEDLES 


The ideal general closure needle develope: 
from the original Mayo's needle. Easy to hand! 
with good penetration yet with the non 
traumatic qualities endowed by a round prolik 
swaged to a single suture. 





Theperfect needle matched 
tothe perfect suture. 


Choose from & tried and tested sterile packs. Absorbable and non- 
suture materials, each designed for absorbable, materials made to the 
specific surgical tasks, each securely most exacting standards, assuring 
swaged to a needle of your choice. vou of dependability vou can count 

ETHICON eveless needled on, case alter case, day after day, 
Sutures are supplied in easy to use year alter year. 
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A NEW PERSPECTIVE 
IN MODERN SURGERY 


The URSK-7’ 


ultrasonic apparatus for 
tissue cutting & welding 


Designed in the Soviet Union, the “URSK 
apparatus eliminates the need to introduce 
and soft tissue any type of metal structure 
necessitates further surgery for its remova 
It also enables welding of transplants to 
out, reproduces bone tissue from bone fra 
up cavities in bone and performs fine plasti 
The use of this apparatus ensures quick 
connection of bone fragments. When used | 
ultrasonic bone cutting, there is the added ad 
of minimum traumatism and the abilit 
places difficult of access. The "URSK 


particularly invaluable for surgery on childr: 


Write for further information to 





ey MEDEXPORT 


3l Building 2, Kakhovka UL., 113461 Moscow, USSR. Telephone: 121-01-54 Telex 7247 








~ Anewconcept . 
inthe control of occlusive 
vascular disease 








Aunique drugis now available tothe specialist 
for routine anticoagulant therapy. and to the 
researcher as an aid to the elucidation of 
thromboembolic disorders. Its name is Arvin 

Arvin reduces plasma fibrinogen to a level 
that maintains marked hypocoagulability 
without serious spontaneous bleeding 
complications This desirable effect is 
achieved through the specificity of Arvin for 
fibrinogen — other clotting factors such as 
platelet aggregation, prothrombin/thrombin 
levels and nucleotide release being unaffected 

Paradoxically.thisstate of pure defibrination 
has an important clinical place when 
prophylactic measures need to be taken in 
occlusive vascular disease e g.to prevent the 
formation and extension of thrombi and the 
dissemination of emboli 





Consistent features of Arvin therapy include an 
absence of thromboembolic events during 
treatment, absence of fibrinogen rebound and low 
incidence of rethrombosis after treatment has 
ceased. On withdrawal, plasma fibrinogen returns 
to haemostatic levels within 12 hours and to normal 
after 10-20 days. Thus. the changeover to oral 
anticoagulants is smooth and complication-free 

A consistent dose-effect relationship which 
ensures simple and precise control methods has 
been established for Arvin. On this basis, we can 
recommend this drug for a range of indications 





Mean plasma fibrinogen level 
venous thromboses Arvin 2 units 
intravenously every 12 hours. Fr 
Thromb Diath Haemorrh, 45.43 
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where controlled therapeutic defibrinati 
is desirable 
For instance. deep vein thromboses. ct 


and branch vein thrombosis. priapism. puln 
hypertension of embolic origin, embolisn 
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prosthetic cardiac surgery and rethrombosi: 


thrombolytic therapy have been shown 
trials to respond well to Arvin 
To find out more about the unique Arv 


specialists are invited to write to us for detail 


clinical literature and prescribing 
information 


ArvinS 


controlled therapeutic defibrination 
Berk Pharmaceuticals Shalford. Surrey 


the choice 
is yours 


Immediately post op. you 
could apply the usual 
disposable bag. It will be 
ripped off and replaced 
atleast 20 times during 
the next five days. Just 
imagine what that does 
to your patients state 

of mind during this 
critical period. 


Or you could apply a 


Hollister 


ostomy bag and leave 
it there for up to five 
days, draining only 


when necessary. P 


If you were the patient, which would you prefer? 
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surgical stapling set 


ADVANTAGES 
Safety of closure 
Non-spill 


Ease of operation 


Adaptable to any 


surgery 





Fully illustrated brochure available on request 


Down Bros and Mayer & Phelps Limited 
CHURCH PATH MITCHAM SURREY CR4 3UE 


T In many hospitals,theatre ` 


linen packs are still being 
prepared in the same old 


way. Cutting, sewing, 


s" 
laundering, sorting, 
Oes stan S I sss checking, repairing, tolding, 
packing and then 
autoclaving; it's time- 
consuming, uneconomic 
and outmoded, and can still 
result in linen shortages at 
crucial times. 


..Sometimes 
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Yourhandsareyour most important instruments- 
it pays to take care of them 


[he obvious fact that a 
surgeon's hands are ot prime 
importance to his work was 
borne in mind when ‘Hibiscrub’ 
was formulated. ‘Hibiscrub’ is 
designed to keep hands healthy, 
even after repeated use. 

However, the prime 
importance of a handwash is 


hibiscrub 


etfectiveness: rapid prolonged 
bactericidal action against skin 
bacteria is assured by the 
presence of the well-proven 
antiseptic ‘Hibitane’. 

"These studies have shown 
that.a 4", chlorhexidine 


detergent solution ['Hibiscrub | 


IS 4 px tentially outstanding 


addition to the small list ot 
detergent-disinfec tant 
preparations for the hands ot 
surgeons and nurses, with a 
ereater immediate ettect than 
that obtained with the 

hexac hl iT yphane OT even the 
iodophor preparations.” 
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ASSOCIATION OF SURGEONS 
OF GREAT BRITAIN AND IRELAND 


The annual meeting of the Association took place in London on 3, 4 and 5 April, 1974, with the President, 


Mr R. S. Handley, OBE, in the Chair. 


The major symposium considered the subject of “Breast Cancer’, and was introduced and chaired by the 
President. These papers, and others in the subsequent sections of Short Papers for the Moynihan Prize anc 
Short Papers, are published in the order in which thev were read. 


SYMPOSIUM ON BREAST CANCER 


Opening address 
R. S. HANDLEY* 


WHEN the Council was debating and arranging the 
programme for this meeting it realized that I. its 
President, had become almost a 'one-note man’ and 
they kindly decided that a symposium on Cancer of 
the Breast was appropriate, with myself as its Chair- 
man. I am grateful to them for this decision because it 
has given me the opportunity for finding out what is 
the latest thinking on some of the problems which 
have exercised me. 

In this Symposium I wanted to hear what are the 
latest results in the clinical trials which are now going 
on. We are at the present time in a state of great 
uncertainty about the proper treatment of breast 
cancer, and particularly of early breast cancer in 
which we quite often succeed in achieving an apparent 
cure, and equally often fail to achieve the cure which 
we had confidently hoped for. We shall not today 
come to any conclusive answer. The trials have not 
yet reached sufficient numbers, nor have they been 
. going on for long enough for any certain judgement. 


I am by no means alone in believing that a 10-year 
follow-up is needed to arrive at a conclusion. | am 
also not alone in believing that the quantity of fife is 
not the only yardstick by which results should be 
judged. The quality of life is equally important: and 
is much more difficult to measure. 

After we have heard something of the practica! 
aspects which immediately concern us in the day-to- 
day practice of our art, it seemed to me that it would 
be of interest to hear something of the biologica! 
aspects of breast cancer. Again it is the things in 
which I personally have been deeply interested that i 
have selected for consideration, namely the body = 
response to the presence of cells which have 'gone 
wild" and the part which hormones play in the growth 
of breast carcinoma. It has always seemed to me tha! 
it will ultimately be the immunologists and the bio- 
chemists who will discover the answers to our problems. 


PORT —ÓÓ—A«—————————————— HQ 


* The Middlesex Hospital, London. 
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Results of recent trials 


The treatment of operable cancer of the breast: 


a clinical trial in the South-East Region of Scotland 
T. HAMILTON, A. O. LANGLANDS, AND R. J. PRESCOTT* 


For more than 30 years simple mastectomy combined 
with radical postoperative radiotherapy has been the 
treatment of choice for ‘operable’ cancer of the 
breast in the Edinburgh area (McWhirter, 1955). In 
1964 the surgeons and radiotherapists of the South- 
East Region of Scotland (so designated until 31 March 
1974) agreed to collaborate in a randomized prospec- 
tive study to compare this form of treatment with 
standard radical mastectomy. The population of 
1-6 million is served by 16 surgical units in hospitals 
throughout the area and by the Department of 
Radiotherapy based in Edinburgh. 


Selection of patients 

Patients between the ages of 35 years and 69 vears 
inclusive were admitted. Operable breast cancer was 
defined to include cases in International Stages land H 
and a proportion of Stage IH cases. Excluded from 
among Stage HI patients were those with skin involve- 
ment wide of the tumour; ulceration greater than 
3cm; peau d'orange wide of the tumour; chest wall 
fixation; homolateral axillary nodes fixed to each other 
or to adjacent structures; homolateral supraclavicular 
or infraclavicular nodes moveable or fixed; and 
oedema of the arm. Those in whom distant metastases 
had been detected by clinical examination or by 
X-rays of the chest and pelvis (Stage IV) were also 
excluded. 


Primary treatment 
The patients were allocated to either of the following 
treatment options: 

1. Standard radical mastectomy in which the skin 
flaps were somewhat more generous than those raised 
in the Halsted technique, with en bloc removal of the 
breast, pectorales major and minor together with the 
axillary contents. 

2. Simple mastectomy plus radical radiotherapy. 
The breast was removed from the pectoral fascia via 
an elliptical, oblique inciston to include the areola and 
a 3-cm margin around the periphery of the tumour. 
Radiotherapy technique: the axilla and supraclavicular 
regions were irradiated bv parallel semi-opposed fields 
using 2 MeV X-rays. The maximum tissue dosage was 
4250 rad in 10 fractions on alternate days over 4 weeks. 
The chest wall was irradiated by parallel tangential 
fields using 2 MeV X-rays, giving a maximum tissue 
dosage of 4500 rad in 10 fractions (4 weeks). 
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Supplementary treatment 

Prophylactic bilateral oophorectomy was done on all 
the patients aged between 35 and 60 vears inclusive. 
Patients between 35 and 40 years refusing oophor- 
ectomy were withdrawn from the trial. Those between 
4l and 59 years who refused oophorectomy were 
offered ovarian irradiation and, if they accepted, were 
included in the investigation, 


Methods of selection 

The two primary treatment options were chosen by 
random selection and stratified according to stage of 
disease (I, H or IHH) and age of the patient (arranged in 
three groups: 35-44 years, 45-59 years and 60-69 
years). The selection was made prior to surgical 
treatment so that operative findings would not 
influence the choice of operation. 


Resulis 

During the first 7 years from 1964 to 1971, 1099 
patients were referred for consideration of inclusion 
in the trial. On the basis of the histological findings at 
biopsy these patients were distributed among the 
groups shown in Table I. Non-malignant conditions 
were found in over 46 per cent of the cases. Of the 
587 patients with malignant disease, 89 were with- 
drawn, leaving 498 of whom 242 underwent simple 
mastectomy and radiotherapy and 256 radical 
mastectomy. Most of those withdrawn were patients 
who either refused oophorectomy or in whom the 
surgeon was reluctant to remove the ovaries, i.e. 
younger women. Administrative errors in selection 
(coincident pregnancy or other malignancy) and 
inappropriate pathology (sarcoma, etc.) accounted for 
the remainder of the exclusions. 


Table 1: DISTRIBUTION OF PATIENTS ACCEPTED 
FOR INCLUSION IN THE TRIAL ON CLINICAL 
CRITERIA FROM 1964 TO 1971 


Accepted No. of cases: 1096 
Benign on biopsy 512 
Malignant 587 
Withdrawn 89 
Simple mastectomy + radiotherapy 242 
Radical mastectomy 256 


* Departments of Clinical Surgery, Radiotherapy 
Community Medicine, University of Edinburgh. 
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The results presented refer to 394 patients available 
for 5 years of follow-up, comprising 191 treated by 
simple mastectomy plus radiotherapy and 203 
submitted to radical mastectomy. 


Treatment and survival 

The crude survival curves for both methods of 
treatment over 5 years are shown in Fig. 1, and their 
similarities are obvious. There is also no difference 
between the disease-free survival curves for the two 
methods of treatment (Fig. 2). 


Menopausal state and survival 

For this analysis the patients were arranged in four 
groups according to their menopausal state at the time 
of primary treatment. 

Premenopausal: Al women menstruating regularly, 
including those taking oral contraceptives. 

. Menopausal: Women in whom periods had become 
irregular or had ceased during the previous 12 months, 
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Fig. 4. The relationship between age and menopausa! 
status upon the annual mortality rate. 


Early Postmenopausal: Up to 3 years beyond the 


menopause. 
Late Postmenopausal. More than 5 years bevond the 
menopause. 


The survival curves of each of the four menopausal 
groups (Fig. 3) indicate a substantially worse prognosis 
among postmenopausal women. The survival curves 
for premenopausal and menopausal women are closely 
similar, as are those of both of the postmenopausal 
groups. 
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Fig. 5. The influence of the size of the primary tumour 
(cm) upon survival. 


Age and survival 

The average age of attainment of the menopause in 
this series of women was 48 + 3 years. Crude examina- 
tion of the influence of age upon mortality would be 
clouded by the difference 1n survival between pre- and 
postmenopausal women. The significance of meno- 
pausal state upon survival with respect to age is 
indicated in Fig. 4, where a higher annual mortality 
rate for postmenopausal women is observed over the 
interval in which the age groups overlap. 


The size of primary tumour and survival 

The overall effect of the size of the primary tumour 
upon survival is shown in Fig. 5, larger tumours being 
associated with decreased survival. 


Axillary nodes and survival 

Examination of the axillary nodes for tumour deposits 
(in radical mastectomy specimens) revealed that the 
clinical assessment of node involvement was useful in 
determining the prognosis only in so far as these 
reflected the histological findings. Thus, the prognostic 
value of clinical staging depends upon the fact that 
histological evidence of axillary node involvement is 
found in less than one-third of Stage I cases but in 
more than half of the Stage II patients (Table II). The 
importance of the histological state of axillary nodes is 
clear from the survival curves in Fig. 6. ‘Node- 
negative' patients have a significantly better survival 
irrespective of the clinical findings in the axilla 
compared with ‘node-positive’ patients of equivalent 
clinical classification (N, or N3). 


Discussion 

This prospective investigation of primary treatment 
for operable cancer of the breast demonstrates that 
there is no significant difference in survival between 
patients randomly allocated to simple mastectomy 
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Fig. 6. The relationship between clinical staging of axillary 
nodes and the histological findings 1n these nodes upon 
survival. Data were obtained from patients in whom 
radical mastectomy was done. N,, Nodes impalpable. 

N,, Nodes palpable and mobile Histology negative, No 
tumour cells within nodes examined from radical 
mastectomy specimens. Histology positive, Tumour cells 
detected within examined nodes. 


Table II: HISTOLOGICAL FINDINGS IN AXILLARY 
NODES BY CLINICAL STAGE OF DISEASE FROM 
RADICAL MASTECTOMY SPECIMENS 


Stage: I Tumour present in nodes (72): 30 
II 54 


plus radical radiotherapy or standard radical mastec- 
tomy. Similar results were obtained by Kaae and 
Johansen (1968), who compared the 'McWhirter 
technique' with the extended radical mastectomy of 
Dahl-Iverson. These prospective studies demonstrate 
that the application of radiotherapy in primary 
treatment is not detrimental to patients' survival, in 
contrast to the suggestions from retrospective studies 
(Bond, 1967). 

It is of interest that the survival of postmenopausal 
patients is significantly less than that of patients 
presenting for treatment at or before the menopause. 
The significance of this observation is, however, 
clouded by the application of prophylactic oophor- 
ectomy to women under 60 years in this investiga- 
tion. Nevertheless, the biological significance of the 
menopause in terms of response to treatment is 
illustrated by a higher mortality rate among younger 
postmenopausal women compared with older women 
who have not yet attained the menopause. 

Traditional methods of classification of the extent of 
disease have relied upon two major clinical obser- 
vations to determine potential operability— the size of 
the primary tumour and the presence or absence of 
axillary nodes. The importance of the former is 
re-emphasized in the present investigation. Despite the 
inherent difficulties in clinical assessment of the axilla” . 
(McNair and Dudley, 1960), all published series have 


shown a worse prognosis for patients allocated to 
Stage H by palpation of nodes within the axilla. The 
present data derived from the examination of radical 
mastectomy specimens reaffirm the importance of the 
presence of tumour cells within these nodes rather than 
their clinical palpability in. prejudicing survival. The 
significance of clinical palpability of nodes in Stage H 
patients depends upon the higher proportion of 
tumour involvement in these nodes. Patients in 
clinical Stage I in whom there is histological proof of 
node involvement have an equaliv poor prognosis. The 
absence of tumour cells in axillary nodes, irrespective 
of clinical stage, confers a 90 per cent chance of 
survival over 5 vears with conventional forms of 
treatment. 

This evidence lends support to the current proposais 
( Roberts et al., 1973) of limiting primary treatment for 
operable cancer of the breast to simple mastectomy 
alone plus determination of the state of axillarv nodes 


at the primary operation—a 'simple and sample 
approach. 
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'Early' breast cancer : the Hammersmith trial 


An interim report 
J. IAN BURN* 


IN the early 1960's two popular methods used for the 
treatment of adjudged early cancer of the breast were 
radical mastectomy (Halsted) with routine limited 
postoperative radiotherapy, and simple total mastec- 
tomy with early postoperative radical radiotherapy 
(McWhirter régime). At a time when it was still 
regarded as essential to treat the regional lymph nodes 
from the outset, these two methods vied for the role of 
preferential therapy and it seemed reasonable to 
assess their relative merits through the medium of a 
prospective randomized clinical trial. 


Structure of the trial 

The trial was planned in detail during the winter of 
1964/5 by members of the Departments of Surgerv, 
Radiotherapy, Radiodiagnosis and Pathology at 
Hammersmith Hospital. 

Patients included in the trial had adjudged early 
disease. They were patients with TINO, T2NO, TINI 
and T2NI primary lesions and no evidence of distant 
metastatic disease (MO). It was decided also to include 
patients with. T3 lesions where the T3 category was 
decided solely on the size of the tumour. Lesions with 
excessive skin tethering or any attachment to the 
pectoral muscles were excluded. Patients with clinically 
involved axillary nodes were included irrespective of 
the size and position of the nodes but only if they 
remained mobile. Patients with fixed axillary nodes 
(N2) or involved supraclavicular nodes (N3) were 
excluded. All the patients had a chest X-ray and full 
skeletal survey for the detection of asymptomatic 
metastases. Skeletal scintigraphy and hepatic scanning 
were not included at that time, however. 

In the allocation of patients we adopted the system 
of paired stratification (Deeley, 1966), thus obviating 
the need for large numbers. Factors selected for 
stratification were age (decades), menopausal status 
(pre-, immediate post- and more than 5 years post-), 
child-bearing history (nulliparous, multiparous) and 
exact clinical stage (TNM). Patients were randomly 
allocated into one or other of the two treatment 
groups after matching, using random number tables. 

The surgical and radiotherapeutic techniques were 
standardized within the hospital for the purpose of the 
investigation, and it is perhaps worth recording that all 
but 18 of the operations were done in the Breast Unit. 
In keeping with the usual practice of the time, 
‘prophylactic’ oophorectomy was advised for all the 
patients who were either premenopausal or within 
10 years of stopping menstruation. One patient only 
refused the procedure, which was usually carried out 
at the time of mastectomy. 
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The two régimes of treatment compared were as 
follows: 

Group |: Simple total mastectomy with post- 
operative radiotherapy to the chest wall, the axilla 
and the supraclavicular, infraclavicular and internal 
mammary lymph nodes. 

Group 2: Radical mastectomy (Halsted) with post- 
operative radiotherapy to the apex of the axilla and 
the supraclavicular, infraclavicular and internal 
mammary lymph nodes. 

Both groups with or without oophorectomy accord- 
ing to menopausal status. 

Full details of the radiotherapy dosages will 
be given in the complete account of the trial to be 
published when results are final. 

The trial started on 1 July 1965 and entrance into 
the series closed 5 years later on 30 June 1970. 
Minimum follow-up is now 4 years and maximum 
follow-up 9 years. All the patients have been seen 
regularly in a special follow-up clinic established for 
the purpose, with both surgeon and radiotherapist in 
attendance. 


Results 

One hundred and ninety-five consecutive eligible 
patients with adjudged early mammary cancer were 
included. There were 76 matched pairs in the series 
and 43 patients (22 per cent) were unpaired. 

The main objective of the investigation was to 
compare the results of the two régimes of treatment in 
terms of morbidity, recurrent disease and survival. 
Results to date must still be regarded as preliminary 
although it is unlikely that the morbidity figures and 
incidences of local recurrent disease will change 
appreciably now, There were no postoperative deaths 
in the series and a 100 per cent follow-up has been 
maintained, although for a few patients who have gone 
abroad this is now necessary by post. 


Morbidity 

For the purpose of this report, two of the main 
controversial side-effects of treatment have been 
considered, namely impaired function of the shoulder 
joint and swelling of the arm. The methodology will be 
reported fully later, but included volumetric measure- 
ment of the upper limb. In evaluating morbidity, 
however, an attempt was made to ally the objective 
measurements with the patient’s subjective expression 
of disability or discomfort. After radical mastectomy 
Fer eevee ee ee eee eee eee em es 


* Hammersmith Hospital, London. 
Present address: Charing Cross Hospital, London. 


most women have a slight increase in volume of the 
ipsilateral arm (Burn, 1973), but this in itself does 
not necessarily represent morbidity. Equally, many 
patients after radiotherapy to the region experience 
some discomfort and stiffness in the shoulder, which 
again does not amount to morbidity. Other features 
such as pulmonary fibrosis also will be reported in à 
future publication. 

The results of what may be termed ‘consequential’ 
morbidity are shown in Fig. | and represent the present 
state in survivors and the situation at the time of death 
in deceased patients. The incidence of morbidity was 
low in the series as a whole and there was no difference 
between the two groups in the percentage of patients 
affected. 


Local recurrent disease 

In the analysis of local recurrent disease, only the 152 
paired patients were considered. With the minimum 
follow-up now being 4 years, it is unlikely that the 
present figures will change much, but nevertheless 
they should still be regarded as preliminary. Local 
recurrent disease was defined as evidence of further 
disease either in the chest wall or in the regional lymph 
nodes. In a few patients disease recurred in both these 
Sites. 

As will be seen from Fig. 2, the incidence of local 
recurrence was pleasingly low after both methods of 
treatment. However, only 3 patients remain well and 
apparently free from disease after successful treatment 
of their local recurrence. The remainder have subse- 
quently shown evidence of metastatic disease elsewhere 
and some have already died. 

A point of interest is the difference between the two 
groups in the mean time of onset of local recurrent 
disease. This was appreciably later in the patients 
treated by simple mastectomy and radical radio- 
therapy. 


Survival 

As with local recurrence, only the paired patients have 
been included in the current analysis of survival, and 
the results certainly must still be regarded as pre- 
liminary. Some patients have died from illnesses 
unconnected with their malignant disease and these 
deaths have been included in the present analysis. 
There is no difference to date in the survival rates of 
the two groups of patients (Fig. 3). The 5-year 
survival figures were 65 per cent after simple mastec- 
tomy with radical radiotherapy and 70 per cent after 
radical mastectomy with limited postoperative radio- 
therapy. 


Survival and 'TN" stage 

The bare survival figures as reflected in Fig. 3 tell very 
little of the cause of death. Apart from the few 
patients dying from unassociated complaints, most of 
the deaths resulted from metastatic disease. As is 
evident from Fig. 2, the incidence of local recurrence 
was low and most of the patients who died unquestion- 
» Aibly had metastatic disease before they were admitted 
to the trial. Fig. 4, which relates the TN stage to 
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subsequent evidence of further disease and death, is 
revealing in this respect. The striking feature is the 
very high incidence of further disease and consequent 
death in patients with T3NI lesions. Patients with 
disease of this stage formed a high proportion of the 
total deaths in the series, and many, if not most, must 
have had established metastatic disease before 
mastectomy. Previous work at Hammersmith has 
demonstrated the high proportion of patients with 
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evidence of disease, mostly distant metastases without 
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illustrates the high incidence of presumably pre-existent 
metastatic disease in patients with T3NI lesions. 
Comparing T3NI with TINI patients, 7* = 11-605, P 
Patients who died from causes other than cancer of the 
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apparently ‘early’ primary disease who in reality have 
asymptomatic skeletal metastases (Galasko et al., 
1968; Galasko, 1972). Analysis of the results of 
preoperative skeletal scintigraphy in a large series of 
patients during the past 5 years shows that many 
patients with T2NI and T3NI lesions fall into this 
category (Burn, 1974). These, therefore, are not 
patients with early disease, should not be treated as 


764 


such and certainly cannot be evaluated as such in 
randomized clinical trials. 


Comment 

Certain conclusions may be drawn from the results of 
this trial to date. It can be said with conviction that 
neither régime when applied to the categories of 
patients defined produces unacceptable morbidity. 
Few patients develop severe limitation of movement 
of the shoulder or swollen arms and these factors by 
themselves do not provide a cogent argument for 
abandoning either régime. 

The incidence of local recurrent disease in the chest 
wall and regional lymph nodes also is low after both 
methods of treatment and favours neither. There is 
some evidence, however. that local recurrence tends to 
occur rather later after simple mastectomy combined 
with radical radiotherapy. Both the régimes of treat- 
ment tested in the trial involved immediate radical 
treatment of the whole region of primary disease. The 
low incidence of local recurrence throughout the series 
bears witness to the efficacy of such a policy in this 
respect, 

As far as long term survival and cure of the disease 
are concerned, neither régime appears preferential in 
this series of patients, 


This report appears under the author's name as a 
result of its presentation at the Annual Meeting of the 
Association of Surgeons. In due course a more 
substantial account of the investigation will be 
produced by all concerned in its conduct and the 
conclusions will be similarly expressed. The author's 
final comment represents his own personal opinion 
and is in no way necessarily representative of tht. 
views of the many colleagues associated with the trial. 


The author believes that this clinical trial will yield a 
» few useful facts on the true incidence of morbidity and 
local recurrence associated with the two methods of 
treatment, but will tell nothing of their relative merits 
in curing early cancer of the breast. The reason for this 
is the obvious but unwitting inclusion in the trial of 
many patients with pre-existing distant metastatic 
disease. Neither method of treatment could be 
expected to cure such patients. 

This criticism applies equally and often more so to 
all other prospective randomized trials carried out and 
in progress in this country, professing to compare 
methods of treating early cancer of the breast. All 
these trials have included a high proportion of patients 
with pre-existing distant metastases. Until a much 
greater effort is made to identify the patients entered 
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into such trials more precisely in terms of the extent of 
disease, the results will continue to be meaningless, 
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The Cardiff-St Mary's trial 


A. P. M. FORREST, M. M. ROBERTS, P. PREECE, J. M. 


HENK, H. CAMPBELL, 


L. E. HUGHES, S. DESAI AND M. HULBERT* 


Tut objective of the study carried out in Cardiff and 
in St Mary's Hospital, London, was to determine the 
safety of a conservative policy of treatment for primary 
cancer of the breast in which a standard operation of 
simple mastectomy was supplemented by localized ad- 
juvant radiotherapy only if histological examination of 
the pectoral (lower axillary) nodes revealed invasion 
by tumour (Forrest et al., 1970; Roberts et al., 1973). 

These nodes, which are part of the main lymphatic 
pathway from the breast to the axilla, lie under cover 
of the pectoral muscles, medial to or within the 
axillary tail of the breast. They can be defined either 
during the dissection of the axillary tail of the breast 
from the lateral chest wall or by its careful examina- 
tion following removal. 

Assessment of this conservative policy of treatment 
was by its comparison with a standard radical 
approach. 


The trial 

All the patients entered into the trial had primary 
cancer of the breast of UICC clinical stages I and H 
(Tl or T2, NO or NI, MO) determined by clinical 
examination and by routine X-rays of the chest, skull 
and pelvis, mammography of both breasts and liver 
function tests. Patients with advanced local disease 
(T3 or T4, N2) or metastatic disease (MI) were 
excluded. 

The patients were stratified into 24 subgroups 
according to the classification of the tumour (THI or 
T2), the palpability of nodes (NO or N1), the site of 
the tumour (outer half or others) and menstrual status 
as previously described (Roberts et al.. 1973). They 
were randomly allocated within these 24 subgroups 
for either conservative or radical treatment (Fig. 1). 


Conservative treatment 


The standard operation in the conservative group was 
a simple (local) mastectomy which included complete 


Table Ii: NUMBERS OF PATIENTS 











Treatment Cardi? St Mary's Total 
Conservative 
Simple mastectomy alone 64 E 75 
Simple mastectomy plus 39 10 49 
radiotherapy to axilla 
Radical 
Radical mastectomy alone 66 I3 79 
Radical mastectomy plus 3l 9 40 


radical radiotherapy 
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removal of the axillary tail of the breast. Particular 
attention was paid to isolating one or two nodes of 
the pectoral group either during this dissection or by 
examination of the axillary tail of the excised 
specimen. These were placed in formol saline for 
histological examination. If no nodes were identified 
they were presumed not to be involved. 

Postoperative radiotherapy was considered when 
the pathological report was received. If no histological 
involvement was demonstrated in these nodes no 
further treatment was given; if they were invaded by 
tumour postoperative radiotherapy was arranged. 
This consisted of 4000 rad from a cobalt source given 
in ten fractions and on alternate days over a 3-week 
period. 


Radical treatment 

This consisted of a radical mastectomy supplemented 
by radical radiotherapy if the excised nodes were 
invaded by tumour. The aim of radical treatment 
was to remove the breast and axillary contents in- 
continuity by whichever means the surgeon preferred. 
Usually this was by the modified operation described 
by Patey and Dyson (1948). 

Postoperative radiotherapy was indicated if any 
axillary nodes contained tumour on histological 
examination. This consisted of 4000 rad to the chest 
wall, 3500 rad to the supraclavicular and internal 
mammary nodes and 4000 rad to the axilla, given in 
ten fractions. The chest wall and gland areas were 
treated on alternate days over a period of 4 weeks. 
In both treatment groups radiotherapy was also 
indicated if a biopsy of the skin near to the tumour 
contained malignant cells. In the event, this was never 
found. 


Results 

Two hundred and forty-three patients were included 
in the trial which closed on 31 March 1973. The 
distribution of patients is shown in Table f. Three 
patients (1 treated by simple mastectomy alone and 
2 by radical mastectomy alone) who had positive 
nodes but in error did not receive radiotherapy 
have been included in their original treatment 
groups. 


* A. P. M. Forrest and M. M. Roberts: Department of Clinical 
Surgery, University of Edinburgh. 
P. Preece. J. M. Henk. H. Campbell and L. E. Hughes: Surgical 
Unit, University Hospital of Wales, Cardiff, `~ 
S. Desai and M. Hulbert: Surgical Unit and Department of * 
Radiotherapy, St Mary's Hospital, London. 
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Fig. 1. Design of the Cardiff-St Mars's trial. 


Table Il: FIRST SITE OF RECURRENCE* 


No. of 

Treatment patients 
Simple mastectomy 75 
Radical mastectomy 79 
Simple mastectomy plus radiotherapy to axilla 49 
Radical mastectomy plus radical radiotherapy 40) 


* Follow-up date, 31 March 1974. 


Table HI: INCIDENCE OF POSITIVE PECTORAL 
(CONSERVATIVE GROUP) AND POSITIVE 
AXILLARY (RADICAL GROUP) NODES 


Histological 


No. of positive nodes 
Treatment patients A) 
Conservative 
Clinical stage | 71 27 
Clinical stage HH 53 57 
Radical 
Clinical stage | 67 21 
Clinical stage II $2 so 


Recurrent disease 
The incidence of local and systemic recurrent disease 
is shown in Table II. Certain comparisons are relevant 
to deciding the safety of the conservative approach. 

The first is of the incidence of axillary recurrence in 
the patients with uninvolved pectoral nodes treated by 
simple mastectomy alone and those with uninvolved 
axillary nodes treated by radical mastectomy alone. 
Although this was higher in the simple mastectomy 
group, the difference was not statistically significant. 
Despite radical treatment (simple mastectomy plus 
radiotherapy or radical mastectomy plus radio- 
therapy), 3 patients with axillary node involvement 
developed recurrent disease in the axilla. 

The incidence of scar recurrence in the patients who 
did not receive postoperative radiotherapy to the chest 

all, i.e. those treated by simple mastectomy alone, 
* radical mastectomy alone or simple mastectomy plus 


radiotherapy to the axilla, was 7 per cent for those 


Radical 


mastectomy 
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with negative and 12 per cent for those with positive 
nodes. Scar recurrence has also occurred in 2 of the 
38 patients treated by radical mastectomy with radical 
postoperative radiotherapy. 


Staging of disease 

The incidence of proved histological involvement of 
the pectoral nodes (in the conservative group) and 
axillary nodes (in the radical group) in the patients 
whose primary cancer of the breast was classified on 
clinical grounds as stage I or II is shown in Table 11 
The error of clinical staging is obvious. 

In the patients treated under the conservative 
policy, only pectoral nodes were available for histo- 
logical examination, yet the incidence of positive nodes 
was slightly greater than that which was based on 
routine examination of the radical mastectomy 
specimens. 


Morbidity 

Eighty-five patients in the trial were included in the 
survey of morbidity which was being carried out in 
Cardiff in which subjective complaints, attitudes to 
operation and objective measurements of such factors 
as arm swelling and restriction of movement were 
being assessed. In the patients who had a simple 
mastectomy alone, mobidity was minimal and, if the 
scar were transverse, appearance little disturbed. 
Although women were no more disturbed psycho- 
logically by a Patey type of radical mastectomy, 
objective measurements revealed that surgical treat- 
ment of the axilla did increase morbidity (Table I} ) 
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Fig. 2. Design of the trial being co-ordinated in Edinburgh. 


Table IV: OBJECTIVE EVIDENCE OF ARM 
SWELLING AND RESTRICTED MOVEMENT IN 
85 PATIENTS 





Arm 
swelling Restricted 
No. of 20cm elevation 
Treatment patents (%) (4 
Conservative 
Simple mastectoms alone 26 15 0) 
Simple mastectomy plus I9 17 17 
radiotherapy to the axilla 
Radical group 
Radical mastectomy alone 28 46 25 
Radical mastectomy plus 12 SN 67 


radical radiotheraps 











Arm circumference was measured 7:5 em above the olecranon 
in both arms and the difference taken as the degree of swelling. 
Elevation was measured by protractor and restriction of -20 
included here. 


Radiotherapy resulted in a similar incidence of 


minor abnormalities of arm function and of swelling 
to that from surgical resection of axillary nodes. 


Discussion 
The number of patients in this trial is too small and 
the time of follow-up too short to expect meaningful 
survival statistics. However, consideration of certain 
other parameters has provided useful information. 
First, the incidence of recurrent disease in the 
two groups suggests that simple mastectomy with 
selective postoperative radiotherapy according to the 


histology of the pectoral nodes is a safe policy of 


treatment. As the sparing of morbidity particularly 
benefits the patients whose pectoral nodes prove 
negative, the incidence of axillary recurrence in this 
group is of particular importance. In the trial this 
was noted in 6 of 75 patients. Axillary recurrence 
also occurred in 2 of a further 31 patients with 
negative pectoral nodes recently treated by one of us 
(A. P. M. F.) by simple mastectomy alone. Therefore 
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over the period of follow-up the total error of 
determining axillary node status by pectoral node 
histology does not exceed 8 per cent. 

Further support to the concept that pectoral node 
histology accurately assesses the state of the axillary 
nodes comes from our comparison of clinical and 
histological staging. Thus. histological examination 
of a pectoral node removed during the operation of 
simple mastectomy gave an equal assessment of the 
state of the axillary nodes to that achieved by routine 
examination of the radical mastectomy specimens. 

Some surgeons are concerned with the difficulty of 
defining the pectoral nodes during a simple mastec- 
tomy. In general, this has not proved a problem. 
Obvious nodes were defined in 80 per cent of the 
patients in the trial and in 93 per cent of 44 patients 
who we have recently treated, Removal of the breast 
from the medial to the lateral side, with formal 
dissection of the axillary tail upwards towards the 
axilla, facilitates their identification. The lowest node 
of the pectoral chain is found at the point where the 
external mammary vessels enter the breast, and the 
uppermost at the point of separation of the upper part 
of the tail from the axillary fat. Careful examination 
of the axillary tail of the breast after excision may 
reveal further nodes lying within its substance. 

This trial will not help to decide if prophylactic 
postoperative radiotherapy after the operation of 
simple mastectomy is detrimental to the progress of 
the disease in patients whose regional lymph nodes, 
histologically, are not involved by tumour and may 
be exerting a protective effect. However. this will be 
considered by the trial now started in Edinburgh with 
the co-operation of Professor W. Duncan and directed 
by Drs Allan Langlands and Helen Stewart of the 
Department of Radiotherapy, in which patients who 
following simple mastectomy are found to have 
uninvolved pectoral nodes are allocated randomly he 
standard radical prophylactic radiotherapy or for a* 
watching policy. 


This or any other trial of focal therapy cannot 
improve the curability of the disease which depends 
primarily on the extent of its dissemination at the 
time of initial treatment. When spread has occurred 
beyond the breast, local therapy can deal only with 
its local manifestations. Systemic therapy is required 
to control residual svstemic disease. 

In the new Edinburgh trial the patients whose 
pectoral nodes at simple mastectomy contain tumour 
are being regarded as having disease of likelv 
incurability. They will receive postoperative radio- 
therapy and will be randomized for additional 
systemic therapy or for no further treatment. Initially, 
chemotherapy is the form of additional therapy which 
will be used, but in time other forms of treatment will 
be assessed. As this part of the trial is comparing local 
therapy alone with local therapy plus systemic therapy 
in patients with disease of likely incurability, patients 
with locally advanced disease in whom orthodox local 
treatment is either by simple mastectomy and radio- 
therapy or by radical radiotherapy alone will also be 
included (Fig. 2). 

The main value of the Cardiff-St Marv's tria! is the 
demonstration that accurate sampling of the state 
of the axillary nodes can be achieved during the 


Cardiff-St Mary's trial 


operation of simple mastectomy by peetoral node 
histology and that this gives more accurate staging than 
clinical palpability. For patients with uninvolved 
nodes conservative local therapy by simple mastec- 
tomy alone is apparently safe and may spare the 
patient needless morbidity. For those with proved 
invasion of these nodes, local treatment is unlikely to 
effect long term control of the disease and supplemen- 
tation by systemic therapy appears a rational 
development. 
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Conservative surgery in the treatment of 


early breast cancer 
JOHN HAYWARD” 


Just before the turn of the century the advent of radical 
mastectomy provided the first orderly and logical 
approach to the treatment of early breast cancer. The 
operation was seen by surgeons as offering the 
maximum chance of cure for patients with localized 
disease and was soon accepted as the orthodox treat- 
ment. With only minor modifications in technique 
the procedure continued to be used almost universally 
until the end of the Second World War. 

Then questions began to be asked as to whether the 
radical operation was necessary in every case or 
whether in some patients a less mutilating procedure 
would suffice. This challenge to the orthodox approach 
arose probably because it was appreciated—albeit 
subconsciously—that the pattern of presentation of 
the disease had changed. Most of the patients 
described by Halstead in his original series bore 
cancers which would now be considered to be very 
advanced. Large tumours, often with skin involve- 
ment and even ulceration and with adherent nodes in 
the axilla, were commonplace, and the operation of 
radical mastectomy was designed to deal specifically 
with this sort of problem. By the post-war years the 
patient population had changed completely. At the first 
presentation the primary growth was often small and 
localized and the axillary nodes only marginally 
affected or not involved at all. Radical mastectomy 
with its associated deformity and morbidity was in 
many cases suspected of being an unnecessary overkill. 
Moreover, it was appreciated that patients with more 
advanced disease--those for whom the operation 
was originally designed—usually had occult dissemi- 
nated disease at the time when they were first 
treated and hence a mutilating operation offered no 
advantage. 

McWhirter was one of the first to challenge the 
orthodox concept. In 1948 he reported the results in a 
series of cases where the primary tumour had been 
treated only by simple mastectomy and postoperative 
radiotherapy. He compared these results with 
another series in which the traditional radical opera- 
tion had been carried out and showed that there was 
little difference in survival between the two methods. 
McWhirter was properly criticized for making this 
comparison, principally because the analysis was 
carried out retrospectively and the patients had not 
been allocated to the treatments by randomization. 
All sorts of bias could have operated. However, 
MeWhirter's contribution was valuable in that it 
pointed out that a problem existed and had to be 
investigated. The trend towards conservative treat- 
ment was taken even further by Mustakallio, a 
Finnish radiotherapist, who in 1954 described the 
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results of wide excision of the primary tumour with 
conservation of the breast. In patients with impalpable 
axillary nodes his survival figures were as good as, if 
not better than, many published elsewhere in which 
the radical operation had been preformed. 

The inevitable controversy bred confusion. Surgeons 
were unsure as to what was the proper treatment to 
offer their patients and, in many cases, opted for 
operations which had been only marginally tested in 
practice. 

The investigation described here was designed to 
answer one of the more important questions being 
asked: whether, in the treatment of malignant disease, 
the breast could safely be conserved. This trial was 
started in 1960 and preliminary results have already 
been published (Atkins et al., 1972). The results given 
in this paper report a further 2 years’ experience in the 
follow-up of the same patients. 


Methods 
All the patients with early breast cancer who were 
aged 50 years or over and were considered suitable for 
either a radical mastectomy or a wide excision were 
included in the trial. Exceptions were made in the case 
of patients who had tumours peripherally situated in 
the medial part of the breast (the practice was to 
treat these by simple rather than by radical mastec- 
tomy), those in whom the primary was impalpable or 
where there were multiple primaries and those who 
had had previous treatment for the breast cancer or 
who had had a different primary elsewhere. Patients 
who were selected as suitable were randomly allocated 
either to radical mastectomy or to wide excision. Those 
who were selected for radical mastectomy were 
treated by a standard Halsted radical operation 
(except that the clavicular head of the pectoralis major 
was retained) followed by postoperative radiotherapy 
to the gland fields. Those who were selected for wide 
excision had only the tumour excised together with 
3cm of surrounding normal tissue. Occasionally in 
patients with large tumours and small breasts, this 
amounted to a simple mastectomy. Postoperative 
radiotherapy was given to the gland fields and the 
remaining breast (for details of radiotherapy see 
Atkins et al., 1972). All the patients were followed up 
at 3-monthly intervals for 3 years, then 6-monthly 
until 5 years after the operation, and then at yearly 
intervals. No patient has been lost to follow-up. 

The intake to the trial was closed in 1970 when 
370 patients had been included. 
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Table I: PROPORTIONS OF PATIENTS WITH 
LOCAL RECURRENCE AT 5 AND 10 YEARS AFTER 
"OPERATION 


Stage | Stage 2 











Years sae satan LE 
after Wide Radical Wide Radical 
operation excision mastectomy excision mastectomy 
5 20 6 43 I8 

POO] P-0-01 
10 30 10 56 no 
P- 0-05 


Table H: PROPORTIONS OF PATIENTS WITH 
DISTANT RECURRENCE AT 5 AND 10 YEARS 
AFTER OPERATION 


Venue Stage | Stage 2 
after Wide Radical Wide Radical 
operation excision mastectomy excision mastectomy 
5 24 22 54 30 
POO} 
10 25 40 68 51 


Table IH: PROPORTIONS OF PATIENTS SURVIVING 
AFTER 5 AND 10 YEARS AFTER OPERATION 


ae Stage ? 

Years Stage o age Do 
after Wide Radical Wide Radical 
operation excision mastectomy — excision mastectomy 
5 80 T1 61 73 
10 69 73 23 67 

P001 
Results 


The results have been analysed in terms of local 
recurrence, distant recurrence and survival (for 
definition of local and distant recurrence see Atkins 
et al., 1972). 

The present analysis has been carried out by the 
life table technique in which the proportion of 
patients alive or with recurrence compared with those 
at risk has been calculated for each year after the trial 
began. In each case a distinction has been made 
between clinically stage 1 cases (T1 or T2, NO or Nia) 
and clinically stage 2 cases (TI or T2, Nib). Tables 
1-1H give the 5- and 10-year rates taken from the life 
tables, together with the significance of the differences 
between the two procedures. Table I shows the pro- 
portions of patients with local recurrence, Table H 
the proportions of patients with distant recurrence 
and Table III the proportions of survivors. 

From these tables it can be seen that patients with 
palpably involved axillary nodes have a significantly 
higher incidence of local and distant recurrence and a 
significantly shorter survival after wide excision than 
after radical mastectomy. Patients with no palpable 
axillary nodes or in whom the nodes were considered 
not to be involved have a significantly higher incidence 
of local recurrence in the wide excision group, but 
there was no significant difference in the incidence 
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of distant recurrence or in survival between the two 
operations, In patients having a wide excision the 
local recurrence was almost always in the axilla, and 
in only 3 patients (each with clinically involved nodes: 
was a local recurrence noted in the retained breast. 
In most cases the local recurrence could be contained 
easily and successfully by local surgery. 


Discussion 

One conclusion can at this stage be drawn from this 
trial. Patients with clinically involved axillary nodes 
cannot safely be treated by local surgery followed by 
radiotherapy using the régime described here. Both 
the local and distant recurrence rates were higher and 
survival was shorter. This seems to have resulted from 
the retention of the axillary contents, for it was in the 
axillary nodes that local recurrence occurred pre- 
dominantly. Recurrence in the retained breast was 
not a problem. It is possible that the incidence oF 
local recurrence in the axilla might have been 
curtailed by giving a higher dose of radiotherapy over 
a longer period, but this must have reduced the axillars 
recurrence rate in the wide excision group to zero for 
the results to be comparable with those of radica! 
mastectomy, and it seems unlikely that this would 
have happened. In these patients an axillary clearance 
seems mandatory, and in most cases this would mean 
a radical mastectomy. 

On the other hand, in patients with chnically 
uninvolved nodes no significant difference can be 
shown in the incidence of distant recurrence or in 
survival after the two procedures for up to 12 years 


after the trial was started. There was a higher incidence 
of local recurrence in the wide excision group, but so 
far this has been easily controlled and has not affected 
the distant recurrence rate or survival. To obtain 
further information on these patients a second trial 
was begun in 1970 in which only patients with 
clinically uninvolved nodes were included. The 
treatment options are the same but patients of all ages 
are now included. 

If the results of this second trial mirror precisely 
those of the first, wide excision with conservation of 
the breast must be considered a safe alternative to 
mastectomy in the treatment of patients with clinica! 
stage | cancer of the breast. 
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Tut choice of treatment for early cancer of the breast 
has long been a major point of debate among clinicians. 
There has been a notable absence of clinical trials 
giving a clear indication in a particular direction and it 
has been most difficult to have confidence in their 
results. The crucial problem has been the small 
numbers of patients admitted to such trials. 

In order to overcome this and other difficulties, 
more than 300 clinicians from 90 centres accepted an 
invitation to submit patients to what originally 
started off as the King’s/Cambridge trial and is now 
known as the Cancer Research Campaign Breast 
Study. The vast majority of clinicians are from the 
United Kingdom, but some are from Canada, New 
Zealand, Scandinavia, Switzerland and the Republic 
of Ireland. The present author is acting as custodian 
for their work and is reporting the study on their 
behalf. 


The aim of the trial 

We set out to explore two quite different views of the 
biological behaviour of breast cancer in women. The 
traditional view is that cancer starting in the breast 
remains there for some considerable time, spreading 
directly and by lymphatics to regional lymph nodes. 
Only at a later date, on the whole, does it spread bv 
the bloodstream to distant sites in bones, lungs and so 
on. At an early stage in the disease process the best 
treatment would seem to be removal or destruction of 
the malignant cells locally by surgical means, or 
partly by surgery and partly by radiotherapy. These 
may be termed radical treatments and the one most 
commonly practised throughout this country is simple 
mastectomy followed by postoperative radiotherapy 
(Baum et al., 1972). 

The opposing view, which is gathering momentum, 
is that in so-called ‘early’ cancer there is already 
distant dissemination of the disease in many patients. 
This process of growth of tumour and dissemination 
may be under the influence of natural defence 
mechanisms. Anything that depresses the defence 
mechanisms may be harmful to the patient. It is now 


Table I: NUMBER OF PATIENTS REQUIRED TO 
SHOW REAL DIFFERENCES BETWEEN TREATMENT 
GROUPS AND DEGREE OF CONFIDENCE* 


Degree of confidence 
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5075, | 50 750 i500 
1925 300 1300 2500 
90° 450 2000 4000 
True difference between 1577 Tue 3 


two treatments 


* Boag et al. (1971) 
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known that radiotherapy, as traditionally used in the 
treatment of breast cancer, depresses local immune 
reactions and also the reticulo-endothelial system 
throughout the body (Baum et al., 1972). To avoid the 
depression of the defence mechanisms a conservative 
régime was used: simple mastectomy and a watch 
policy. No further treatment was given unless there 
were indications of recurrence, for example in the 
operation scar or in the lymph nodes of the axilla. 
Simple mastectomy was performed on all patients 
with Stage I or H cancer of the breast and then they 
were randomly allocated to either the irradiation group 
or the watch policy group. 


Problems peculiar to breast trials 

A clinical trial on the treatment of breast cancer 
inevitably lasts for a minimum of 15 years from 
beginning to end. This is made up of a 4-5-year 
collection period and a follow-up of at least 10 years. 
Attitudes change about management of the disease 
and, with increasing knowledge of the biology of 
breast cancer, views will change at an ever-increasing 
rate. Clearly, the follow-up cannot be shortened, so 
every effort must be made to limit the collection 
period to the shortest time possible. Rapid collection 
of large numbers can only be achieved in a multicentre 
trial. Over 2000 patients have been entered into the 
Cancer Research Campaign Breast Study in under 4 
years. 


The number of patients required in a clinical trial 

Previous controlled trials have suggested that only a 
small difference is likely to exist between two treatment 
groups. We felt that the smaliest difference which was 
likely to influence clinicians to prefer one form of 
treatment to another was about 7 per cent. It is 
conventional, in regarding a result as being statistically 
significant, to accept a I in 20 risk of the result being 
due to chance (P = 0-05). Table I shows the total 
number of patients required in both treatment groups 
in order to detect a given true difference at a statistically 
significant level. It also indicates the numbers required 
to have a 90, 75 and 50 per cent chance of detecting 
such true differences. This chance has been termed 
'degree of confidence'. If we want to have a 90 per cent 
chance of detecting a true difference of 7 per cent, then 
2000 patients are required within the study. With much 
smaller numbers, about 750 in all, a true difference of 
7 per cent may be detected, but there is only a 50 per 
cent chance of this happening—a I in 2 chance, or 
the toss of a coin. With still smaller numbers, it is 


* Department of Surgerv, King's College Hospital Medical* 
School, London. 


Survival 

d 100 
All patients 
Yo 

90 

80 

100 
Stage | 
76 

90 

80 

100 

Stage ll 90 
76 


80 


70 





Cancer Research Campaign Breast Study 


Alive with no distant metastases a 


100 


90 


e Nacch policy 





tts tienen irradiated 


80 


100 


90 


80 


100 


90 


80 


70 





YEARS 
Fig. 1. Trends shown in the study to date. The horizontal axis indicates number of years of follow-up, the vertical axis 
percentage of patients alive in the first column and alive with no distant metastases in the second column, Seven hundred 


patients have been followed up for 2 years and 150 for 3 vears. 


theoretically possible for the trial to indicate an 
advantage in the wrong direction. 

Conversely, to show that there is no significant 
difference between the two therapies can be an 
important advance. If we could avoid subjecting 
patients to unnecessary discomfort and occasional 
morbidity, for example as a result of radiotherapy, 
then all efforts would be worth while. 

Large numbers entered have another great ad- 
vantage, perhaps the greatest of all. It enables sub- 
groups within the main treatment régimes to be of a 
reasonable size. An example is in the behaviour of 
different histological types of tumours. Analysis of a 
number of patients in the study has shown that more 
than a third have undifferentiated or anaplastic 
tumours. These can behave in two quite different and 
distinctive ways. One illustrates the aggressiveness of 
the tumour, and a large proportion of women have 
distant dissemination at an early stage. However, if the 
patient can respond immunologically to the tumour 
“ind if this response is reflected by a round cell or 
tymphocytic infiltration around the tumour, then their 
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behaviour is quite different. The prognosis is indeed 
good. The medullary type of tumour is the extreme 
example of this. It is quite likely that such patients can 
be harmed by irradiation. This will only be answered 
as the study progresses. It is almost certainly along 
these lines of observing the behaviour of subgroups 
and their responses to treatment that we will be able to 
tailor the most effective treatment for an individual 
woman with so-called ‘early’ cancer of the breast. 


Results 

Since the study has only been under way for 4 years, 
too few patients have been followed up for too short à 
time to give meaningful results. As can be seen, in a 
follow-up of 2000 patients only 700 have been followed 
up for 2 years and 150 for 3 years. There are, of course, 
fewer still in the individual stages, | and Ll. Fig. | 
considers only the two most obvious results of treat- 
ment, i.e. survival in the first column, and in the 
second column, alive but with no recognizable 
distant metastases. The first statement that can be 
made from these very preliminary trends is that the 
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results of the conservative form of treatment (simple 
mastectomy alone) are no worse than those of radical 
treatment, which includes postoperative irradiation. 
Indeed, the figures in the top right-hand graph show a 
difference approaching statistical significance. 1t 
suggests that the occurrence of distant metastases is 
higher in the group treated with irradiation. 

Next are the results in Stage I. Here, there is no 
particular trend one way or the other at this very early 
stage. However, when Stage H is considered, where 
many might have expected that postoperative radio- 
therapy would have been most beneficial, the trends, 
to date, do not substantiate this view. The suggestion 
is that a larger number of people die within 3 vears or 
have distant metastases in the irradiated group than in 
the watch policy group. It should be noted that the 
numbers of patients so far followed up over the 3 
years are small. We will have to wait and see whether 
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these trends persist with. larger numbers of patients 
followed up for a longer period of time. . 

It is hoped that this paper gives some insight into 
the most difficult problem of the organization of a trial 
on the management of early cancer of the breast and 
why there is still so much doubt and uncertainty about 
the best form of management of early cancer of the 
breast. 
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Breast cancer and the immune response 


D. E. H. TEE AND K. W. PETTINGALE* 


SUMMARY 

Patients with malignant disease including that of the 
breast may show specific immune reactions against their 
own tumours, and as the disease progresses other 
immune reactions may be depressed. The current 
controversy surrounding regional lymph node therapy 
in early breast cancer is discussed. Ideas about the 
further immunological investigation of patients with 
breast cancer are outlined. 


IN discussing the immune response in relation to breast 
cancer it is important to realize that there are two 
distinct types of response. First, there is the patient's 
response to his own tumour which will be termed the 
'tumour-specific response. Secondly, there is the 
response of the patient to other antigens such as 
tuberculin, which will be termed the ‘non-specific’ 
response. The tumour-specific response has been 
extensively studied in a wide variety of cancers using 
many different techniques, both in vivo and in vitro. 
These studies, which have been reviewed by Fisher 
(1971), have demonstrated that specific immune 
responses against tumours do occur; probably in the 
majority of patients including those with breast 
cancer. The relationship of a specific anti-tumour 
response to the prognosis is complex. There are 
certain tumours, such as Burkett’s lymphoma, which 
have a marked anti-tumour response and do have a 
good prognosis, but equally good responses may be 
found in other tumours which have an overall bad 
prognosis. The non-specific immune response has also 
been extensively studied in different types of cancer 
(reviewed by Fisher, 1971). The rationale behind such 
investigations has been to detect the failure of a 
possible immunosurveillance mechanism early in the 
disease. This concept is supported by the fact that 
people who are immunosuppressed develop a 
significantly greater number of tumours than would 
otherwise be expected. Such immunosuppression may 
be drug-induced, for example after renal transplanta- 


tion, or be an inherited defect, and the incidence of 


tumours may be increased by as much as ten thousand 
times (Gatti and Good, 1971). There is considerable 
evidence that delayed hypersensitivity reactions are 
depressed in advanced cancer (Al-Sarraf et al., 1970; 
Eilber and Morton, 1970), but the humoral antibody 
response is usually unaffected except in lympho- 
reticular tumours. It is important to remember that 
“depression of immunological reactions occurs earlier 
in primary than in secondary responses. Whether a 


ay 


deficiency in immune response exists carly in. the 
disease remains controversial because adequate serial 
studies using a sufficient number of antigens have not 
been performed. Indeed the tests currently available 
are probably not sufficiently sensitive to detect. a 
depression of the immune system at an early stage of 
cancer. 

Investigation of patients with breast cancer has 
followed similar lines, both looking for speciic and 
non-specific immune responses, and the results are in 
general agreement with those previously discussed 
(Makay and Baum, 1968; Williams and Roberts, 1968; 
Stewart, 1969; Black and Leis, 1971; Priori et ài. 
1971; Richters and Sherwin, 1971; Whittaker and 
Clark, 1971; Cochran et al, 1973). An additional 
consideration is the role of the regional nodes in 
relation to the immune response to cancer of the 
breast which is currently the subject of some con- 
troversy (Baum, 1973; Bloom, 1973). There is con- 
siderable evidence that the regional nodes are : 
in a specific anti-tumour immune response, Animal 
studies have shown that transformed lymphocytes 
capable of reacting against tumour ‘home’ back into 
the regional lymph nodes when the tumour is present, 
but when the tumour is removed surgically these cells 
disseminate throughout the body (Alexander and Hali, 


avoived 


1970). Thus, in man the removal of the regional 
lymph nodes together with the tumour mught 


t 


significantly deplete the number of cells capable of 
reacting against the tumour in the future. It may de 
dangerous to extrapolate from the animal mode! io 
man because by the time there is clinically a paipabie 
tumour in the breast the disease is probably biologically 
late and the immune response is generalized and not 
confined to the regional nodes; thus, surgical removal 
of the regional nodes would have no significant effect 
upon an anti-tumour immune response, Failure to 
treat regional lymph node metastasis has two theo- 
retical disadvantages: first, it leaves behind an 
unknown proportion of the total tumour mass and. 
secondlv, it leaves a nidus for possible local recurrence. 
Indeed, the local recurrence rate has been reported 
higher in patients in whom the regional nodes were 
not treated but only watched. Thus, the controversy 
concerning whether or not to treat the regional ivympnh 
nodes is based on mainly theoretical considerations, 
animal experiments and some rather ad hoec cinica: 
* Departments of Immunology and Medicine, King s College 
Hospital, London. 
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experience outside controlled trials. To avoid such 
emotive decisions, further work in man is required. 

It is almost self-evident that there are three main 
areas in which we require more detailed information 
before our understanding of tumour immunology is 
likely to lead to its significant use in therapy. First, 
how does a tumour arise in the face of an apparent 
immunosurveillance system? Secondly, how does the 
tumour and the immune response to it develop both 
systemically and locally, especially in the early clinical 
stage and also in the time prior to its clinical detection ? 
Thirdly, how does therapy of different types and 
duration affect the development of both the tumour 
and the immune response to it? 

The first question poses enormous problems and is 
essentially outside the scope of this present article. 
However, it seems obvious that it. will require the 
development of additional sophisticated techniques, 
presumably using experimental animals and sub- 
sequently used in selected groups, such as patients 
with high and low risk of breast cancer and prospective 
random sample populations. These studies would be 
very long term because of the development time for 
the requisite techniques together with the prospective 
nature of the subsequent surveys. 

The answers to the second question hinge on the 
development of methods for the accurate quantitative 
measurement and precise geographical location of the 
primary tumour and its svstemic satellites in. man. 
Hopefully, the assessment of tumour quantity may be 
made possible by the measurement of one or more of 
the tumour-associated macromolecules of which 
CEA is a current example (Laurence and Neville, 
1972). Such macromolecules require extensive clinical 
evaluation before their usefulness is proved. Although 
the existing scanning and radiological techniques are 
extremely valuable in the location of tumours and 
their metastases, we need to develop quantitative or 
semiquantitative methods for the detection and loca- 
tion of tumour metastasis. For instance, the uptake of 
radio-labelled anti-tumour antibody by an external 
scanning technique might prove suitable. We have had 
some limited success with such a technique (Tee and 
Watkins, 1969). A comprehensive range of immuno- 
logical tests, both for humoral and cell-mediated 
immunity, already exist which are applicable to the 
measurement of both non-specific as well as tumour- 
specific immune responses. However, most of these 
tests have been used either singly or only in limited 
combination, and the regional and systemic lymphocyte 
responses have usually not been measured con- 
currently. Consequently, patients with early clinical 
breast cancer should be surveyed in depth with 
measurements of tumour quantity and distribution 
together with regional and systemic immune response, 
both non-specific and tumour-specific. Subsequently, 
such studies should also be carried out prospectively 
in a random sample population or high risk groups. 

The consequences of a variety of therapeutic 
régimes may easily be derived by applying these 
protocols to patients receiving existing treatment 
schedules. It is crucial that these tests are carried out 
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Table 1: IMMUNOLOGICAL PROTOCOL 


Non-specific immune responses 
Humoral 
Serum proteins: Immunoglobulins G, A. M, E, x,-acid 
glycoprotein, «,-antitrypsin, «, HS-glyvcoprotein, S,- 
glycoprotein. ceruloplasmin, haemopexin. haptoglobulin, 
pre-albumin, transferrin 
Auto-anubodies: Smooth muscle, anti-nuclear, 
mitochondrial, gastric parietal cell. thyroid 
Iso-agglutinins: Blood group substances A and B 
Cellular 
In rivo: Delayed hypersensitivity skin tests 
Mumps 
Tuberculin 
Varidase 
In vitro; Lymphoblastic transformation 
Phytohaemagglutinin 
Poke weed mitogen 


Specific anti-tumour immune responses 
Humoral 

Anti-tumour antibodies (immunofluorescence!i 
Cellular 

In rito: Stewart skin test 

fn vitro: Lymphoblastic transformation 

Leucocyte migration inhibition 
? Makar! skin test. 


before, during and after treatment. We are currently 
applying this more comprehensive approach {Table I) 
to a prospective series of 70 patients with breast 
cancer and 90 women with non-malignant breast 
disease together with 20 women with no breast disease. 
This study is currently. entering the third vear of 
follow-up*. Unfortunately, our protocol at present 
does not include a quantitative measure of tumour 
mass or location, is somewhat limited by the range of 
available immunological tests and lacks assessment of 
regional lymph node activity as the majority of patients 
have only been subjected to local mastectomy. 
Despite the limitations enumerated, we feel that this 
study may produce a partial answer to the development 
and modification of the immune response in patients 
with breast cancer. 
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Stimulatory immunotherapy in mammary cancer 


J. M. ANDERSON, F. KELLY, SUZANNE E. WOOD AND K. E. HALNAN* 


SUMMARY 
Stimulation of rejection reactions by attenuated cancer 


cells is the most widely studied and the safest type of 


immunotherapy feasible at present. Transfer of serum 


and non-specific stimulation can increase the growth of 


cancers and carry risks of hypersensitivity reactions and 
granulomatous hepatitis. No such dangers accompany 
sensitization with irradiated cancer cells which augments 
the effect of subsequent irradiation of residual cancer in 


animals. Therefore we have examined the effects of 


autografts of irradiated cancer (AIC) added to con- 
ventional first treatment of mammary cancer by 
mastectomy and radiotherapy at a time when any 
residual or disseminated cancer could reasonably be 
expected to be small and more readily controlled by any 
systemic component of the putatively radiosensitizing 
immunotherapy. 

Two premenopausal and 14 postmenopausal women 
with prognostically unfavourable mammary cancer (11 
with proved axillary lymph nodal metastases, 1 without 
such metastases and 4 tn whom the nodal status was 
unknown because dissections were partial) were treated 
in this way 4-7 years ago. Twelve (75 per cent) patients 
are still alive. One survivor had many metastases in 
bones and subcutaneous tissues which appear to have 
regressed completely following | chemotherapy. The 
Other 1l. survivors have no biochemical, clinical, 
radiological or scintigraphic signs. of disseminated 
cancer. 

Three of the patients have died from metastases; one 
whose axillary nodal status was unknown developed 
cancer therein 52 months after first treatment, and 
another died of distant metastases after 50 months. The 
third had extensive axillary metastases at operation and 
died 6 months later. Another patient aged 78 years with 
unknown axillary nodal status died of preumonia with 
no known metastases after 15 months. 

In vitro measurements of cancer-directed cellular 
immunity in the Í] survivors who are well have been 
compared with two age-matched groups of females. One 
group had comparable primary mammary cancer 
treated by mastectomy and postoperative radiotherapy 


but no AIC. A secand age-matched group consisted of 


non-cancer-bearing females attending hospital for the 
treatment of simple conditions. These carefully controlled 
immunoassays of [ymphocytotoxicity and leucocyte 
migration inhibition (performed twice) show that AIC 
strengthens cancer-directed cellular immunity, indicating 
a need for definition of the optimum application of AIC 
so that a controlled clinical trial may be designed to 
measure any benefit conferred by AIC upon patients 
bearing mammary cancers. 
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THE principal tenet of cancer immunology is the 
existence of antigens foreign to normal cells within and 
upon cancerous cells, the use of these antigens, their 
products or reactants for treatment, diagnosis and 
prevention being an ultimate aim. Although clinical 
success in treatment has been small compared with 
those of surgery and chemotherapy there is a wide- 
spread feeling that cancer immunology is about to 
fulfil a prolonged period of promise. This optimism is 
based upon information about cancer-specific antigens, 
the importance of cellular immunology and of 
immunity in general as a natural function. 

Of the two main sorts of immunotherapy (Anderson, 
1971), augmentative and stimulatory (Fig. 1), stimu- 
lation of natural rejection reactions by attenuated 
cancer cells (alone or with adjuvants) is the most widely 
studied and the safest at present. Methods such as the 
transfer of serum (Rosenberg and Herberman, 1971) 
and the use of non-specific stimulation, such as 
inoculation with Bacille Calmette Guérin (Finkelstein 
et al, 1972; Levy et al. 1972) and with Freund's 
adjuvant (Meltzer et al., 1972; Wong et al., 1972), 
carry real dangers of enhancement or increased growth 
of cancers, and of iatrogenic complications such as 
hypersensitivity reactions and granulomatous hepatitis 
(Hunt et al., 1973). There is no evidence that these are 
dangers of attempted sensitization with attenuated 
cancer cells, but this method can cope only with small 
masses of experimental cancers. Thus, we have studied 
the effects of autografts of irradiated cancer (AIC) as 
part of the first treatment of cancer of the breast when 
any residual cancer is small. The method is well 
established in animal experiments as capable of 


Strengthen REJECTION reactions 


AUGMENT STIMULATE 
Serum Non-specific: BCG. Corynebacterium 
Lymphocytes parvum, 
Subcellular fractions Vaccinia 
Specific: Autograft 
Allograft 


Fig. I. Classification of possible immunotherapies for cancer. 
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* 4. M. Anderson and $. E. Wood: Wolfson Laboratory, 
Surgical Division, Royal Infirmary, Glasgow. * 
F. Kelly and K. E. Halnan: Glasgow Institute of Radio- 
therapeutics. 
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J. M. Anderson et al. 


Autograft pattent © Non-autograft patient ‘Normal’ patient 


Blood samples taken contemporaneously 


Differential white cell count 

Liver function tests 

Lymphocyte rosette formation 

Lymphocyte sizing 

Lymphocyte phytohaemagglutinin stimulation 
Leucocyte migration inhibition 


Fig. 2. The patients in each trio were matched for age 
within one decade and the 2 cancer patients were matched 
for duration and size of the cancer, the presence of 
metastases in the axillary Ivmph nodes and treatment by 
mastectomy and irradiation. 


sensitizing residual cancer to the effects of irradiation 
(Cohen and Cohen, 1956; Haddow and Alexander, 
1964) and as a stimulant to specific killing of cancer 
cells (Belehradek et al., 1972). Therefore the patients 
were admitted to this study after a decision had been 
made to treat them by a combination of surgery and 
radiotherapy, to which AIC was added. This is a 
mainly clinical description of the study whose 
scientific background and laboratory aspects have 
already been described (Anderson et al., 1970, 1973). 


Materials and methods 
three groups. 


Autograft group (cancer patients) 

Sixteen women had primary cancer of the breast 
treated by mastectomy, AIC given a few hours after 
mastectomy and radiotherapy. Each patient was 
admitted to the study sequentially when the presence 
of an unfavourable feature such as a cancer exceeding 
4 cm in diameter or attachment to skin or fascia was 
determined. The immunological measurements de- 
scribed below were made 40-66 months after the date 
of mastectomy and AIC. Two patients were pre- 
menopausal and 14 postmenopausal. Eleven patients 
had histologically proved metastases in the axillary 
lymph nodes, | had no metastases in the nodes of a 
completely dissected axilla and in 4 the status remains 
unknown because dissections were partial. None had 
biochemical or radiological evidence of distant 
metastases, The cancers measured 2-6 cm and had 
been present for 1-30 months before treatment. 
Clinicopathological details are given in Table I. All the 
patients were examined at an immunotherapy clinic by 
a radiotherapist and a surgeon jointly at intervals of 
3 months. 


Non-autograft group (cancer patients) 

Twelve women with primary cancer of the breast were 
treated by mastectomy and radiotherapy. AIC was not 
given. Each patient was matched with a surviving 
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member of the autograft group for the apparent 
duration and size of their cancers, the presence of 
metastases in the axillary lymph nodes and for age 
within one decade. 


Normal group (no cancer) 

Sixteen women without cancer attending Glasgow 
Royal Infirmary for treatment of conditions such as 
varicose veins, hernia and cholelithiasis were age- 
matched with the pairs of patients from the other two 
groups. None had undergone a recent surgical 
procedure or general anaesthesia or suffered from 
infection of any sort during the 4 weeks before assays 
were performed. 

The freely given consent of each patient in the auto- 
graft group was obtained after a full explanation of 
existing knowledge and the procedure. Each patient 
was advised that the proposed injection was expected 
to boost natural resistance to disease in the breast and 
to complement the other treatments prescribed. It was 
explained that although the method was not of proved 
value it was very unlikely to carry complications and 
that good evidence of possible benefit existed. 

The best controls of this study are mammary cancer 
patients injected with autologous normal mammary 
tissue or with homologous mammary cancer. 
Objections such as the impossibility of certainly 
excluding microscopic cancer from apparently normal 
breast and the absence of cross-reactivity in apparently 


"comparable animal preparations (Cohen and Cohen, 


1957) exist to both possibilities, and it was decided at 
the beginning of the study that other mammary cancer 
patients who had no AIC but were matched for age, 
disease status and treatment by mastectomy and 
radiotherapy were the most feasible and acceptable 
controls. Observations indicating shared antigenicity 
amongst human mammary cancers (Hellström et al.. 
1971: Cochran et al, 1972) now indicate that this 
choice may have been fortunate. The preparation and 
storage of cancer cells, the autograft procedure, T 
and B cell assavs, the leucocyte migration inhibition 


test, the lymphocyte phytohaemagglutinin (PHA) 
stimulation and the lymphocytotoxicity assay 


have been described elsewhere (Anderson et al., 1970, 
1973). 


Experimental design 

Trios of patients composed of one person from each of 
the three groups attended for the removal of blood 
samples between 0900 and 1000 hours. The majority of 
the blood samples were presented to the laboratory 
workers without knowledge of their sources, but on 
occasions when this was not possible samples were 
exchanged between patients of different groups with 
careful notes in duplicate by two independent 
witnesses. The following tests were done con- 
temporaneously upon the blood samples from the 
members of each trio of patients (Fig. 2): routine 
haematology including differential white cell counts, 
liver function tests including serum bilirubin, aspartate 
aminotransferase, alanine aminotransferase and 
alkaline phosphatase, lymphocyte rosette formation, 


+ 


lymphocyte sizing, lymphocyte PHA stimulation, 
iymphocyte cytotoxicity and leucocyte migration 
inhibition. Some sets of data contained two groups of 
observations from patients in. the normal control 
group and in these cases the means of the duplicate 
data were used for comparisons. 


Results 


Clinical observations in the autograft group 
Twelve (75 per cent) of the 16 patients entered during 


after mastectomy and AIC (Table I). One of the 12 
survivors had slowly enlarging axillary lymph nodes in 
which metastatic cancer was found when thev were 
excised 52 months after first treatment, and another 
has ipsilateral lymph nodes which fluctuate in palp- 
ability and which will be excised if they enlarge 
progressively. These 2 patients are well with no other 
regional, radiographic or scintigraphic evidence of 
further cancer. Another of the 12 survivors was 
excluded from the immunological comparison because 
she had metastases in bones and soft tissues ( Table I). 
These metastases have regressed completeiy for 
9 months at the time of writing following a régime of 
treatment with levodopa, fluoxymesterone and 
quadruple chemotherapy incorporating methotrexate, 
5-fluorouracil, cyclophosphamide and vincristine. 

Four patients have shown recrudescent cancer 
within the irradiated regions: | in axillary nodes, | in 
supraclavicular nodes and 2 in the mastectomy scar or 
skin flaps. They can be identified in Table I. 

One of the 4 patients with unknown axillary nodal 
status has remained well for 66 months. Another aged 
78 years died suddenly at home 15 months after 
mastectomy and AIC and 6 weeks after an outpatient 
attendance at which neither deterioration in the genera! 
condition nor evidence of recrudescent cancer had 
been observed. The cause of death was considered to 
be pneumonia, but permission for a post-mortem 
examination could not be obtained. A third patient 
with unknown axillary nodal status developed 
progressively enlarging nodes which were excised 
52 months after mastectomy and AIC and found to 
contain metastatic cancer. The fourth patient in this 
category had a primary cancer 5 cm in diameter and 
several large axillary lymph nodes, the axilla was 
partially dissected and none of the excised nodes 
contained metastases. The patient remained well for 
32 months when lymph nodes in the ipsilateral 
supraclavicular triangle had become palpable and 
putative metastases in the dorsal spine were evident 
upon scintigraphy. Later an epithelioma of the mouth 
developed and regressed completely following radio- 
therapy. Forty-eight months after mastectomy and 
AIC further spinal plus pulmonary metastases became 
clinically evident, and the patient deteriorated rapidly, 
failing to respond to stilboestrol, and died 2 months 
later. 

Three of the original 16 patients died with wide- 
spread cancer failing to respond to hormones or 
@hemotherapy 6, 33 and 50 months after first treat- 
ment respectively (Table I). 


* 
* 
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Table H: KILL OF ALLOGENEIC MAMMARY 
CANCER TARGET CELLS BY LYMPHOCYTES Is 
SELECTED SITUATIONS 





Mean”, Pan 

Sad kiii of unpaired 

Groups of total target — Student's 
lymphocytes compared = experiments cells piesis 
Autograft vs non-autograft 4i 58 E 

Autograft vs normal 47 39 — 
Non-autograft vs normai 58 64 0-01 

<4 Ht 


No delayed hypersensitivity reactions at the sites of 
AIC were observed during the 48 hours after inocu- 
lation and no growths of cancer have occurred 
subsequently at these sites. 


General haematological and biochemical data 

All of the data from these tests listed above are within 
normal limits with no significant differences be:ween 
the three groups. 


Lymphocyte and leucocyte studies 

|. Non-specific tests; None of the groups has significant 
differences from the others in size distribution, PHA 
responsivity and rosette-forming properties of 
lymphocytes. The mean numbers of total lymphocytes 
in the autografted and non-autografted groups are 
1660/41 and 1750/1 respectively, significantly less 
than the mean of 2292/u] obtained in normal controls 
(P < 0:05). 


KN 


. Cancer-directed functions: 

a. Cytotoxicity test: About one-half of the target 
cancer cells were killed in most of the preparations at 
all the lymphocyte : target cell ratios tested (Anderson 
et al., 1973). Although the overall mean percentage 
target cell kills for normal and non-autogratt iympho- 
cytes exceed that for autograft lymphocytes (see 
Anderson et al. 1973), in a comparison of paired 
target cell kills the autograft percentages exceed the 
corresponding non-autograft percentages in 16 out of 
39 (41 per cent) of cases at a Statistically significant 
level (Table II). Similar comparisons between 47 per 
cent of autograft- normal pairs and 58 per cent of non- 


cases (Table 11). 

b. Leucocyte migration inhibition: There are no 
statistically significant differences in the migrations of 
leucocytes alone with no cancer cells for all three 
groups. The mean areas measured in planimetric units 
after projection microscopy are 218 for auiograft 
leucocytes, 228 for non-autograft leucocytes and 217 
for control leucocytes. No migration was observed in a 
number of random tests for the migrating ability of 
cancer cells alone. The mean migration area for 
autograft leucocytes in the presence of cancer cells 
is significantly less than that obtained for simüar 





"—"————————A——————————————————————————9 


* That is, 40-66 months at the end of the immunological studs. 
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Table HI: AREAS OF LEUCOCYTE MIGRATION 
IN THE PRESENCE OF ALLOGENEIC MAMMARY 
CANCER CELLS 

Mean migration 


areas P in unpaired 
Groups of (planimetric Student's 
leucocytes compared units) f-tests 
/ aft vs non-autogr: 2 . 
Autograft vs non-autograft pe -- 0-0005 
A Lees S & 2 
Autograft vs normal 14 00125 
168 
Tm ? a 3 
Non-autograft vs normal s -0-05 


Re aah 


Table IV: LEUCOCYTE MIGRATION INHIBITION 
P IN UNPAIRED STUDENT'S t-TESTS FOR THREE 
TREATMENTS OF THE DATA 


P in unpaired Student's t-test 





Data used Non-autograft Normal 

Areas Autografi <= 00005 00125 
Normal 20-05 

Inhibitions* Autograft 20-0005 «= 0:0005 
Normal 040 

Indices * Autograft -: 0-0025 =< 00025 
Normal 045 


* See text for definitions. 


preparations involving non-autograft leucocytes ( Table 
HI). The difference between the mean migration area 
for autograft versus normal leucocytes is also signifi- 
cant but there is no significant difference between the 
mean areas for non-autograft versus normal leucocytes. 

Further statistical analyses were carried out upon 
these data because in searches of the literature we 
failed to find a meaningful method of assessment of 
this assay allowing for different methods of handling 
the data. Inhibitions, the differences between each 
area with cancer cells and the area of a reference 
preparation containing leucocytes alone, were calcu- 
lated, and migration indices were also calculated for 
each area as the fraction of the area covered by 
leucocytes with cancer cells divided by the area with 
leucocytes only. The mean inhibition is greater and the 
mean index is less for the autograft group than for the 
other two. Unpaired Student's /-tests for autograft 
versus non-autograft groups give the same P value 
(<0-0005) for two of the three categories of data 
shown in Table IV. The third P value (<0-0025) is 
close to the others, giving chance probabilities of less 
than 1 in 400 and less than 1 in 2000. In comparisons 
of non-autograft versus normal observations the 
three probabilities are greater than 1 in 20, greater 
than | in 2:5 and greater than | in 6-7. 


Discussion 
Differences between the three groups studied, in 
lymphocyte count, cytotoxicity and inhibition of the 
migration of leucocytes, are worth close examination. 
The lymphopenia in cancer bearers confirms 
observations in larger studies of long term survivors 
from mammary cancer (Meyer, 1970), which have 
been attributed to an effect of radiotherapy. Since we 
did not observe changes in the two populations of 
lymphocytes assessed by two sorts of rosette formation 
it may be that another unidentified population of 
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lymphocytes is diminished in this clinical situation — 
a possibility requiring more study in this emerging 
field of lymphocyte physiology. 

The data selected from the results of the cytotoxicity 
test show an undoubtedly significant increase in 
target cell kill by autograft and non-autograft 
lymphocytes in the situations described. There is no 
satisfactory explanation at present for the poor 
specificity in the cytotoxicity test (Fossati et al., 1972; 
Takasugi et al., 1972) where target cell kill by normal 
lymphocytes is often equivalent to that of autologous 
or homologous lymphocytes from cancer bearers. 
Thus, this assay needs careful refinement. Differences 
amongst laboratories in handling target cells and in 
lymphocyte preparation impede collective progress, 
and much could be achieved by more collaborative 
attempts to standardize experimental conditions by 
the sharing of experimenta! materials when this is 
geographically possible. 

The wide spread of probability values obtained by 
different treatments of the data in the leucocyte 
migration inhibition test suggests that fuller statistical 
assessments of its application to human cancer 
immunity should be published than has been the 
common practice. The diminished migration of 
autograft leucocytes described here duplicated our 
earlier observations upon blood samples from the 
same autograft patients but different controls 
(Anderson et al., 1973). It cannot be due to functions 
of the cancer cells themselves, to accidental bacterial 
contamination or to non-specific immunological 
phenomena because these factors should operate in all 
the groups. It is more likely to be due to a function 
peculiar to autograft leucocytes. Inhibition of 
migration of a number of cell types appears to depend 
upon a soluble material (migration inhibition factor, 
MIF) produced by lymphocytes upon contact with an 
antigen to which they are already sensitized. The 
sharing of antigenic specificities by human mammary 
cancers (De Carvalho, 1964; Taylor and Odilli, 1970; 
Hellstróm et al., 1971; Gentile and Flickinger, 1972) 
indicates that the diminished inhibition of autograft 
leucocytes in this study may be due to an enhanced 
release of MIF by lymphocytes sensitized to shared 
cancer antigens by AIC 31-54 years before testing. 
Thus, it seems reasonable to deduce that the efferent 
limb of the cancer-directed immune response of 
cancer-bearing women to mammary cancer antigens is 
strengthened by the inclusion of AIC in the initial 
therapeutic régime of mastectomy plus irradiation. 

Patients receiving AIC in this study were not selected 
for prognostically favourable features. Most had or 
developed axillary nodal metastases and an attempt to 
include those with a poor prognosis was made by 
entering patients having the unfavourable features 
given above. Their clinical course has not disappointed 
the observers, and survival of 75 per cent of the patients 
at 4—6 years after the first treatment is at least as good 
a survival rate as one would expect in any series of 
mammary cancer patients with metastases in the 
axillary lymph nodes. However, it cannot be regarded 
as a valid measure of the clinical effect of AIC because 


of the small size of the sample, which was deliberately 


a ,Iestricted. The study was not designed as a clinical 


trial but rather a combined clinicolaboratory study of 
the possibilities of a procedure which, although 
considered to be free from danger upon the grounds of 
all available information, required to be explored with 
the greatest possible care. Although no untoward 
effects were observed the procedure was discontinued 
3 years ago when it became obvious that with develop- 
ing facilities not previously available and with the 
evolution of i# titre measurements of cell-mediated 
immunity we should be able to attempt to measure 
cancer-directed immune responses. This seemed to us 
to alter the ethical situation since manipulations of 
immunity could not be reasonably continued without 
first putting new measurements to the test and 
attempting to establish continuous monitoring of 
immunotherapies. 

The sensible course now is to define the optimum 
application of AIC. The effects of repeated AIC and 
of supplementary adjuvants upon the reactivity of 
leucocytes towards mammary cancer cells must be 
measured and correlated with relevant clinico- 
pathological features of each subject in small pilot 
groups. When and if no enhancement occurs and if 
cell-mediated immunity is strengthened, as appears to 
have occurred with a single AIC, then a formal 
controlled clinical trial could be established. At 
present a controlled clinical trial would expose all of a 
necessarily large number of autograft patients to the 
danger of enhancement. This is not acceptable 
ethically since just as much, and probably more, 
helpful information would be obtained from small 
pilot groups examined in greater detail than is feasible 
in large scale controlled clinical trials, wherein a useful 
effect of AIC might be obscured by the variables 
found in heterogeneous populations. It is to be hoped 
that information obtained from pilot groups will 
establish a method of stratification of mammary 
cancer populations, allowing control of strong 
variables and permitting critical measurement of the 
effects of AIC as a radiosensitizer of residual cancer 
upon the chest wall and as a promoter of svstemic 
cancer-controlling immunity. 

The demand for proof of clinical benefit bv con- 
trolled clinical trials is understandable but premature 
when directed towards immunotherapy of mammary 
cancer in the present state of our knowledge. Since the 
ethics of clinical oncology must involve not onlv the 
welfare of the victims of today but also the protection 
or the care of possible or eventual victims of future 
time, a delicate balance exists between the demands of 
day-to-day care of patients and the requirements of 
investigations necessary for attaining ultimate control 
of cancerous diseases. The need to maintain and 
develop this balance must be squarely faced so as to 
harm none and yet aim to benefit many. Since the 
obstacles to progress in cancer immunology are 
known and the methods of tackling them are available 
we have a much more hopeful situation than the one of 
evague optimism that existed before the recent decades 
of accumulating knowledge of cellular immunology. 
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Nolvadex-a more 


acceptable approach 
to breast cancer 


treatment 








Drug therapy is often both 
uncomfortable and distressing forthe patient 
with advanced breast cancer But now à 
more acceptable treatment is available for 
4 such patients, ‘Nolvadex’ (tamoxifen). 
'Nolvadex'is an oestrogen antagonist. 
d | Whilst it is just as effective as other treatments, 
dv: it has no hormonal properties. Virilization- 
common with androgens-is unknown; oedema, 
nausea and vomiting occur much less frequently 
than with oestrogens. 
‘Nolvadex’ is taken as twice-daily 
oral doses. So treatment is simple as well as 
more acceptable. 
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Further information-—including the results of U.K. 
trials with 'Nolvadex''? is available on request. 
References: ! British Journal of Cancer (1971), 25,270. 
2 British Medical Journal (1973),1,13. 
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Selection of hormone-dependent breast cancers 


J. R. HOBBS, |. DE SOUZA, H. SALIH AND P. RAGGATT* 


RECENT measurements (Bauer and Legal, 1973) 
suggest that on average the first metastases to be 
shown later as established are seeded from primary 
breast cancers of a size of 100-1000 cells (undetectable 
by any current or foreseeable method). Indeed, in only 
8 of 776 patients was there evidence of the smallest 
found metastasis having been seeded from a primary 
of above 10° cells (the size of a small pea). If this ts 
correct it would explain the difficulties that have been 
found in showing any major improvement in the 
initial treatment of breast cancer. The implications 
are that all current attempts to diagnose and treat 
at an earlier stage will still be too late for the vast 
majority of patients; tumours that metastasize will 
largely have already done so. In this light the 
Tumour Biology Group of Westminster Hospital is 
continuing to concentrate on the better management 
of the 60 per cent of patients who will be returning 
with metastases. 

Four lines of therapy are currentiv under investiga- 
tion: radiotherapy, cytotoxic drugs, immunotherapy 
and hormonal measures. Already the tests that have 
been developed are indicating that if radiotherapy or 
cytotoxic drugs are used before hormonal measures, 
then during relapses the breast cancers show a much 
lower incidence of hormone dependence. The 
conclusion is that hormonal measures should be the 
first to be tried, especially if hormone dependence can 
be shown to be present. Converselv, if hormone 
independence could be reliably indicated, unnecessary 
hypophysectomy etc. could be avoided. 

In the tests we use (Salih et al., 1972a, b; Flax et al., 
1973) a fresh biopsy of breast cancer tissue is taken 
and from the results of frozen section is selected (by 
histopathologists) where possible to be of low fat 
content and with largely viable cells. One slice is 
frozen in liquid nitrogen to act as the reference to 
what the tumour was like in the patient, and adjacent 
slices are submitted to tissue culture. One control slice 
is grown in the culture medium only, free of any 
added proteins or relevant hormones. Other slices 
are grown in media to which a single concentration 
of either oestrogen, androgen, prolactin or growth 
hormone has been added. After 24 hours all the slices 
are frozen and for each, adjacent sections are stained 
by haematoxylin and eosin and developed histo- 
chemically to indicate their total dehydrogenase 
activity. It is then possible to see if the presence of a 
hormone has enhanced tumour activity above that of 
the fresh-frozen (as it was in the patient) or medium- 
only controls. If it has, this is defined as in vitro 
dependence on that hormone. Where this is not seen, 
the tumour is defined as showing in vitro 
independence. 


58* 


In a nutshell. the added hormones (with little inter- 
ference from proteins or antibodies) are allowed to 
bind to any receptors in the cultured slices. Within 


to the nucleus to increase messenger RNA synthesis 
to result in increased synthesis of enzymes etc. By 
assaying enzyme activity a small increase in enzyme 
protein can be magnified in visible terms. Other changes 
(loss of inhibitors, increased co-enzymes etc.) can 
increase enzyme activity, but we believe actual 
increased synthesis of enzyme is probably the maior 
mechanism. 

Table I indicates that about half the breast cancers 
show in vitro dependence of five classes. Where more 
than one hormone is involved, any one will promote 
the tumour in vitro, and there is as vet no evidence of 
synergism. The implication is that if only one is 
abolished in vivo (e.g. prolactin by «-brorm-erge- 
cryptine) another (e.g. growth hormone) can continue 
to promote the tumour. This incidence is the same 
whether the primary tumour or its metastasis is 
biopsied. In 9 patients who did not have hormonal 
treatments (or the menopause) between the testing of 
the primary tumour and a second biopsy at the time 
of returning with metastases (6 months to 24 vears) 
there was no change in the fn vitro findings. However, 
in some patients where oestrogen dependence was 
initially shown and a regression induced on androgens, 
subsequent relapse has revealed a tumour now 
dependent on androgens. Anti-androgen therapy then 
induced a second regression. More often, however, 
relapses after hormonal measures are showing Pn vitre 
independence. 

In relation to menopausal status, there is a significant 
excess (57 per cent) of growth hormone + prolactin 
dependence before the menopause, being only 29 per 


Table 1: EN VITRO RESULTS FOR 245 WOMEN 
WITH BREAST CANCER 


447, Independent 
5675, Dependent 


Prolactin only * i 
Prolactin* or oestrogen i? 
Prolactin* or androgen HE 
Androgen only 7 


Oestrogen onis iG 
All prolactin* 39 
All oestrogen is 
All androgen 18 


* So far growth hormone dependence has always and oniy 
occurred with prolactin dependence. 


* Tumour Biology Group. Westminster Hospital and Medici 
School. London. 
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Table H: RESULTS WHERE CORRECT TREATMENT 
WAS GIVEN IN VIVO ACCORDING TO THE 
IN VITRO PREDICTION 


In vitra 
dependence No. of patients Obiective response 
Oestrogen only 9 9 
Androgen only 7 6 
Prolactin only 6 5 


Mene e P i aaa BA RSS RASA ana Ni S t ui e m e t A NRHA LH AM nb 


cent 5 years thereafter, There is also a significant 
excess of androgen dependence (26 per cent) 5 years 
after the menopause, being only 7 per cent before the 
menopause. Oestrogen dependence, while somewhat 
higher before the menopause (32 per cent), continues 
to 14 per cent at 5 years thereafter. 

So much for the in vitro findings. What is their 
relevance to in vivo behaviour? Preliminary results 
have been assessed in all the patients who received 
hormonal measures only, without any other treatment, 
hitherto leaving the clinician a free choice. Regres- 
sions were scored according to the Tenovus criteria, 
except for permitting a regression maintained for 
3 months to count. Where they occurred, in all cases 
they were observed within 6 weeks (so it does not 
seem necessary to wait longer than this if such treat- 
ment fails). 

For oestrogen-only dependence, hormonal measures 
were oophorectomy and/or tamoxifen. For androgen- 
only dependence, hormonal measures were ethiny! 
oestradiol or total adrenalectomy. For prolactin- 
growth-hormone-only dependence, hormonal 
measures were abolition of detectable levels by 
hypophysectomy. Table IE shows the results of such 
treatments. 

Because of the initial free choice some patients 
received treatments not based on the i vitro pre- 
dictions. Two oestrogen-dependent tumours received 
oestrogens and visibly effloresced; similarly, 2 
androgen-dependent tumours worsened on androgens. 
For 3 prolactin-dependent tumours, the hypophysec- 
tomy did not abolish prolactin, indicating the need 
to monitor plasma levels (Hobbs et al., 1973), and no 
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regression occurred. For II independent tumours, 
hormonal measures failed in 10. When these data and 
added to those in Table // it is clear that the in vitro 
prediction was upheld in vivo in 37 out of 40 patients. 

Other implications which follow are: 

I. Blind trials of oestrogens (or other hormones) 
will worsen some tumours while antagonizing others; 
it is. time for trials with preselection or better 
knowledge of the patients. 

2. Measurements of urinary androgens cannot find 
most of the five classes of dependent patients. 

3. Finding of oestrogen receptors (60 per cent) 
does not necessarily mean that they work (our results 
22 per cent), and again it logically only includes two 
of the five classes. 

4. All the above dependences seem to occur at 
normal plasma levels of the relevant hormones. 

5. Where hypophysectomy has abolished growth 
hormone, but not prolactin, «-brom-ergocryptine 
treatment can have excellent results (seen now in 3 
patients). 

To conclude, at the Westminster Hospital team- 
work is trying to abolish the lottery facing patients 
with metastatic breast cancer. 
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The control of plasma glucose in the surgical patient 


A. k. B. GIDDINGS* 


SUMMARY 

In a controlled metabolic study of 18 surgical patients 
alterations in the relationship of plasma glucose te 
insulin and non-esterified fatty acids could be divided 
into two phases. In the immediate postoperative period 
insulin resistance allowed a simultaneous increase. in 
glucose and fatty acids, a situation which does not 
occur in the normal subject. On subsequent days 


resistance subsided and the reciprocal relationship of 


glucose to fatty acids was restored. It is suggested that 
insulin resistance is an adaptive feature which permits 
an augmented supply of energy substrate to meet the 
demands of injury. In adequate amounts intravenous 
carbohydrate spares tissue protein. and fat during 
recovery. This is mediated by a long term change in the 
relationship of insulin to the more stable plasma glucose. 


IN normal subjects the level of glucose in the plasma 
remains within fine limits despite the challenge of 
feeding and starvation, exercise and rest. A surgical 
operation produces a disturbance of this control. It 
has been known for at least a century that injury, 
such as an abdominal operation, is associated with a 
rise in the blood sugar and that this continues for 
some days into the convalescent phase. Long term 
nutritional changes have received less attention, and 
since a surgical patient is usually a starved patient a 
study was planned which would permit an evaluation 
of these two features: first, the acute responses to the 
traumatic stress of surgery, and secondly, a study of 
the modification of these responses by giving or with- 
holding calories during convalescence. 


Clinical methods 

In a controlled clinical trial of 18 male patients daily 
changes in the plasma glucose were correlated with a 
number of hormones and metabolites. Each patient 
was admitted to hospital for elective upper abdominal 
surgery for conditions such as peptic ulcer or gall- 
stones. They were studied for at least 2 days prior to 
operation and a metabolic balance was maintained 
for 10 days. Each morning at 8 a.m. a basal venous 
blood sample of 10 ml was withdrawn. This was taken 
into a chilled heparin and aprotinin solution and 
immediately centrifuged. Plasma was stored at —20 C 
until analysis in patient batches and the management 


. 


of every patient was identical for the 8 hours which 
preceded sampling, that is from midnight to S a.m. 
Each subject was at rest in bed and given only water 
by mouth or saline intravenously. This permitted a 
comparison of all subjects at a basal glucose con- 
centration. 

The day prior to operation served as a control day 
in which a normal diet was taken after sampling. 
Premedication with morphine and atropine, anaesthesia 
with nitrous oxide, oxygen and fentanyl and posi- 
operative analgesia with papaveretum were standard 
in all the cases; only saline was given intravenously 
until after the basal sample on the first postoperative 
morning (day + 1). 

From 8a.m. on day+ 1 to 8 a.m. on day * 4 each 
patient was allocated to one of three intravenous 
treatment groups. From 8 a.m. to midnight on each 
of these days 6 patients received 34 cal/ke body 
weight of glucose, and 6 patients an equivalent amount 
of sorbitol. The remaining 6 patients received onis 
saline throughout the period, thus serving as s 
‘starved’ control group. 

Oral feeding was recommenced after the basal 
sample on day+4. In all groups sodium, potassium 
and water intake was the same, related to the patient's 
body weight. 


Analytical methods 

Plasma glucose was measured using the hexokinase- 
glucose-6-phosphate dehydrogenase reaction (Boeh- 
ringer Corporation, London). Duplicates were within 
4 per cent. 

Immunoreactive insulin (IRI) was measured by a 
single antibody technique using antibody K 5682 and 
human insulin. standards supplied. by Wellcome 
Reagents Limited, Beckenham. Incubation periods 
of 48 hours at 4°C were used before and after the 
addition of !?[I insulin (IM 38, Radiochemical Centre. 
Amersham), and separation of bound and 
fractions was carried out with dextran-coated charcoal. 
For maximum sensitivity in the analysis of basa! 
samples a very dilute system was used. As recom- 
mended by Albano et al. (1972), an equal volume ol 
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insulin-free plasma to that of the unknown was 
added to ensure identity of the standard and unknown 
tubes, and the capacity of each patient's plasma to 
alter the adsorption of the labelled ligand to charcoal 
was assessed using non-specific tubes. The precision 
of the standard curve was 5 per cent within the working 
range, and between-assay variation was less than 
10 per cent. 

The determination of non-esterified fatty acids 
(NEFA) was carried out as follows: 0:2 ml of plasma 
was added to 2:5 ml of Dole's extraction mixture 
(Dole and Meinertz, 1960), mixed well and allowed to 
stand at room temperature for 5 minutes. Blanks 
contained 0:2ml of water instead of plasma. 
N-Heptane, 1°25 ml, and water, LO ml, were then 
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added and the tubes stoppered and vigorously shaken. 
Standards were set up by substituting 1-25 ml of a 
heptane solution containing various amounts of 
palmitic acid. The separation of the phases was 
assisted by centrifugation; 1:5 ml of the upper layer 
was transferred to a clean tube and 2 ml of chloroform 
added and mixed. Silicic acid, 100 mg (previously 
activated at 120 °C for 12 hours), was then added and 
the tubes again mixed. The silicic acid was then 
removed by a further centrifugation and the fatty acid 
content of the supernatant determined by the method 
of Duncombe (1963). Duplicates were within 10 per 
cent. 

The total nitrogen content of the urine was 
determined by the method of Kjeldahl, as described 
by Varley (1967) using the Pregl distillation apparatus. 
Duplicates were within 4 per cent. 


Results 

The mean daily plasma glucose value of all 18 patients 
is shown in Fig. 1. In these basal samples there were 
no significant differences between the groups before, 
during or after treatment and thus these mean values 
indicate the general trend. This permits a comparison 
between the insulin and fatty acid values of each group 
at the same plasma glucose for each day of the study. 
Operation was followed by a highly significant rise in 
the basal values of glucose from 92-7 + 1:3 mg/100 ml 
(mean t s.e.m.) to 122-4 € 3-9 mg/100 ml (P«0-001). 
Over the same period the insulin increased from 
59405 uu/ml to 11-841] uuyml (P<0-001). In 
normal subjects such rises would be accompanied by 
a fall in fatty acids, but in these patients, far from 
falling, there was a highly significant increase from 
104+8 to 140+6 umol/litre (P<0-0025). From Figs. 
2 and 3 it can be seen that there is no significant 
difference in the distribution of patients of future 
treatment groups either before or after operation, 
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Fig. 2. Pre- and postoperative basal values of plasma insulin and plasma glucose. 
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Fig. 3. Pre- and postoperative basal values of plasma non-esterified fatty acids and plasma glucose. 
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although, the increases in glucose, insulin and fatty 
acids can be appreciated also from the individual 
results. In Figs. 4 and 5, which represent the results 
after 48 and 72 hours of treatment, a separation is seen 
between patients who have received calories and those 
who have not. There is no significant difference 
between the mean plasma glucose of any group and 
yet the fed patients have a significantly higher mean 
insulin value on both days (P«— 0:001). There is no 
significant difference between the insulin values of the 
glucose-fed or sorbitol-fed patients. 

Similarly, the ‘fed’ and ‘starved’ patients are 
significantly separated by their fatty acid values 
(P<0-001). The fed patients behave as one group, 
showing high insulin and low fatty acid values. The 
starved patients behave as another, with low insulin 
and high fatty acids. 

This arrangement is also apparent in the nitrogen 
balance (Fig. 6), Before treatment there are no 
differences between the groups, but as it proceeds a 
highly significant difference emerges between the fed 
patients, who again behave similarly, and the starved 
patients (P<0-01 on day +2, P<0-001 on day + 3). 

This indicates that glucose feeding or sorbitol 
feeding is equally effective in sparing the patients’ 
tissues and reflects a group alignment similar to that 
seen in the plasma levels of insulin and fatty acids 
during treatment. 

These differences were abolished within 24 hours 
of reintroduction of oral feeding. 


Discussion 
Despite the lapse of 53 years since the discovery of 
insulin, its physiology has not yet been fully under- 
stood. In normal man insulin is widely accepted as 
an essential hormone of metabolic regulation. Since 
features of the catabolic response to injury confuse 
the management of surgical patients, further study of 
the relationship between insulin and the two principal 
energy sources, glucose and fatty acids, is required. 
There have been a number of reports of the changes 
in insulin and glucose which accompany trauma but 
no generally accepted interpretation has emerged. In 
many cases the conditions of these studies could not 
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be held to represent ‘physiological’ events owing to 
the influence of factors such as the extreme nature Qf « 
the injury, the presence of infection, the abnormal 
nutrition of the subjects, the uncontrolled influence 
of anaesthetic agents or other drugs or the use of a test 
situation which, although pharmacologically interest- 
ing, had no parallel in a normal metabolism. 

No clinical trial in human subjects is likely to be 
entirely free from such criticism, but in the design of 
the present study it was hoped that evidence obtained 
by observation of the basal state would be less 
vulnerable to errors of interpretation; for example, 
the differences shown between our groups are the 
more significant since 8 hours have elapsed between 
the infusion of the carbohydrate and the demonstra- 
tion of its effects. Differences shown are small, but 
they are definite and all occur within the normal 
physiological range. 

It might be argued that the model chosen involves 
such a short and predictable response to trauma that 
the important disturbances of the more severe case 
are not represented, but against this must be set the 
advantages of controlled management. 

These basal results show that even with a moderate 
degree of trauma there is a change in the biological 
activity of insulin and this can be divided into two 
phases. In the immediate postoperative period there is 
a simultaneous increase in glucose and fatty acids and 
this unusual combination is a reflection of insulin 
resistance, There are some circumstances such as in 
endotoxic shock (Cryer et al., 1971) or during 
anaesthesia with halothane (Aynsley-Green et al., 
1973) when there is a specific suppression of the release 
of insulin, but this is due respectively to metabolic 
failure or to a particular pharmacological effect and 
does not represent the usual catabolic response. In 
most surgical patients insulin remains plentiful but is 
ineffective in the acute phase of injury. 

Although the precise mechanism of insulin resis- 
tance is unknown a number of possibilities exist. 
These can be divided into changes in the structure of 
insulin itself, and changes in its action due to altera- 
tions at, or beyond, the insulin receptor. 

It is possible that alterations in the conversion of 
large to small molecular weight insulins is a feature 
of traumatic cases. It is known that when a high 
proportion of pro-insulin-like material exists in the 
plasma, as for example in insulinoma, the biological 
eflectiveness of that insulin is reduced, although its 
immunoreactivity may not be equally impaired. 

Alternatively, the insulin may be normal but there 
are modifications either at the receptor itself or distal 
to it. Changes in the concentration of insulin receptors 
on the cells of the liver, the fat and in lymphocytes 
in response to an alteration of the prevailing insulin 
concentration have been demonstrated by Gavin 
et al. (1974). 

Competitive inhibition at receptor sites (Yip, 1972) 
must also be considered. In the present patients 
operation was accompanied byan increase in glucagon, 
cortisol and growth hormone, but the rises have not 
been as consistent or marked as those observed 


with insulin. An increase in plasma glucagon has been 
nostulated to explain the ineffectiveness of insulin 
in a number of stress situations. In these patients, 
however, no evidence of any important change in 
immunoreactive glucagon was reflected in the peri- 
pheral venous blood and values obtained were in agree- 
ment with those of Bloom (1973) in surgical subjects. 

It has also been suggested (Unger, 1971) that the 
reciprocal relauonship between insulin and glucagon 
can be usefully expressed as a molar ratio in order to 
quantitate the direction of metabolic balance. In this 
study, however, it was found that although values 
which fitted the original description were obtained, 
the major determinant of change in that ratio was 
insulin. 

The increase in cortisol between the pre- and post- 
operative samples in this study was small and within 
normal physiological limits. 

Similarly, there was a significant rise in growth 
hormone on the first postoperative morning, but 
again values remained within the normal range and 
at no time approached the levels which are commonly 
seen when acromegaly is accompanied by a distur- 
bance of the carbohydrate metabolism. 

Whatever the mechanism of insulin resistance its 
effect on energy substrate in the plasma is not in 
doubt. It makes available simultaneously a higher 
concentration of glucose and fatty acids in the plasma 
at a time when the energy demands of the injured 
subject are high. A catabolic response is necessary for 
this to be achieved. 

During convalescence, however, the resistant state 
subsides and insulin resumes its normal role, main- 
taining a balance between glucose and fatty acids. It 
is in this period that subtle alterations in the long 
term relationship of glucose to insulin are found and 
these can be seen to fit the nutritional needs of the 
subject. Once again basal glucose levels are within a 
narrow range, whether the patient is starved or 
generously supplied with calories. This close homeo- 
stasis is consistent with the priority demands of the 
glucose-dependent tissues. If the usual short term 
relationship of glucose to insulin were tied to absolute 
values no redirection of resources would be possible 
without a change in plasma glucose. By the mechanism 
which is demonstrated in these postoperative subjects 
an adjustment occurs which facilitates a varying con- 
centration of fatty acids in the presence of a stable 
concentration of glucose. Short term changes continue 
as before, that is a small increase in glucose will 
produce an immediate rise in insulin. By this means a 
. Starved patient can preserve a normal blood glucose 
and yet have a low insulin, which in its turn permits 
the mobilization of fat. 

Many questions remain to be answered before an 
improvement in our present empirical approach to 
postoperative intravenous therapy is possible, but the 
availability of more sensitive analyses has made this 
an opportune time to reappraise conventional manage- 
ment. The mechanism described is extremely sensitive. 
[t has already been shown (Grey et al, 1970) that 
nutritionally insignificant amounts of glucose given 
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parenterally to starved rats can prevent the adaptation 
which is characteristic of starvation in so far as insulin 
is concerned. In the work of Blackburn et al. (1973) 
and also in other studies in this department further 
evidence has emerged that the use of standard isotonic 
glucose solutions can prevent the normal reaction to 
starvation by maintaining high insulin levels and thus 
reducing the concentration of fatty acid in the plasma. 
This is the more important when the very minor 
contribution which such solutions make to energy 
supply is borne in mind. [t should be remembered 
that on a weight for weight basis the most economical 
source of energy is fat and that the use of the gluco- 
neogenic pathways to convert the amine acids of 
muscle to an energy source for general use is 
wasteful process. Although giuconeogenesis remains 
essential to maintain. glucose-dependent tissues, in 
the starved patient most energy needs are more 
economically met by the mobilization of fat. 
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The evaluation of the incentive spirometer in the 
management of postoperative pulmonary complications 
J. L. CRAVEN, C. A. EVANS, P. J. DAVENPORT AND R. H. P. WILLIAMS* 


PULMONARY complications are a major cause of 
morbidity following abdominal surgery and, in 
particular, following upper abdominal incisions 
(Anscombe, 1957: Wightman, 1968). Their incidence 
varies widely in published work, depending on the 
criteria used to define a pulmonary complication. 
Assessment using abnormal constitutional and 
pulmonary signs with purulent sputum production 
indicates a 21 per cent complication rate in upper 
abdominal surgery (Wightman, 1968). When abnormal 
chest X-rays and the abnormal physical signs are used 
as criteria the incidence increases to figures as high as 
80 per cent (Laszlo et al., 1973). 

Pulmonary collapse is the commonest postoperative 
pulmonary complication and it varies in extent from 
collapse of a group of alveoli or a small lobule to that 
of a segment, lobe or rarely a whole lung. Lobular 
collapse is of particular interest. It is often not 
detectable clinically, though apparent on a chest 
X-ray from an early stage, and untreated it may be a 
precursor of increasing degrees of lung collapse until 
infection occurs in the collapsed areas. There may be 
neither. constitutional. upset nor even pyrexia to 
suggest a complication. It is clear that infection does 
not complicate all cases of minor pulmonary collapse. 
Only the less fortunate patients progress from lobular 
collapse to the serious complication of marked 
pulmonary collapse and consolidation. Pre-existent 
chronic bronchitis and heavy smoking increase the 
chance of these serious complications occurring 
(Palmer and Gardiner, 1964; Wightman, 1968; 
Latimer et al., 1971), 

Experimental work has shown that some alveoli 
collapse at the end of every expiration. During 
monotonous tidal ventilation, progressive alveolar 
atelectasis occurs until a deep breath is taken to apply 
sufficient pressure to reopen the collapsed alveoli 
(Mead and Collier, 1959). Prolonged respiratory 
monitoring in healthy resting adults has shown that 
these deep breaths usually occur between five and ten 
times hourly (Bendixen et al., 1964a, b; Zikria et al., 
1971), and are important in maintaining normal lung 
compliance and alveolar aeration (Ferris and Pollard, 
1960). This pattern of ventilation is abolished by 
general anaesthesia (Bendixen et al, 1964a) and by 
narcotic drugs such as morphine (Egbert and Bendixen, 
1964) with the result that widespread alveolar collapse 
is invariably present following surgery (Hamilton et al., 
1964). The effect of this abnormal ventilatory pattern 
is prolonged in the postoperative period by diaphrag- 
«matic and abdominal splinting (Nunn et al., 1965), and 
enhanced by alveolar collapse of the dependent parts 
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of the lungs in the recumbent patient (Alexander et al.. 
1973). It has been shown that this alveolar atelectasis 


in the lungs, approximatelv equivalent to a 25 per cent 
arteriovenous shunt. 

Many respiratory manceuvres and instruments have 
been described in an attempt to reduce the alveolar 
atelectasis which occurs during anaesthesia and in the 
immediate postoperative period. These include 
periodic hyperinflation of the lungs during anaesthesia 
(Bendixen et al., 1964a), hyperventilation produced by 
carbon dioxide inhalation or rebreathing through a 
dead space (Darin et al., 1960), postoperative inter- 
mittent positive pressure breathing (Baxter and 
Levine, 1969) and coughing induced by a temporary 
percutaneous endotracheal catheter (McCabe et al, 
1962). The benefit derived from these methods has 
been variable and limited. It has been shown under 


experimental conditions that in healthy adults 
atelectasis can best be reduced by taking a deep breath 


and holding it for 3 seconds. This is probably what is 
done during a sigh or a yawn. A deep breath which is 
not held or multiple deep breaths are less efficient in 
removing atelectasis (Ward et al., 1966). This work has 
been confirmed in posteperative patients, with an 
improvement of arterial oxygenation to virtually 
normal levels following voluntary sustained maxima! 
inspiration (Bartlett et al, 1970). It is, however, 
difficult to teach pre- and postoperative patients to 
reproduce this manœuvre effectively. A device has 
been constructed by Bartlett, called the Incentive 
Spirometer, which when used by a patient ensures a 
reproducible sustained maximal inspiration to total 
lung capacity, thus simulating a yawn. A clinical trial 
has been performed to see whether the reduction in 
alveolar atelectasis which is said to occur with the use 
of this instrument would result in a reduction of 
clinical postoperative pulmonary complications. 


Materials and methods 


with an adjustable volume of 200-2000 ml (Fig. EY. The 
piston falls down by gravity and the volume is 
adjusted by a central rod which allows the piston to 
rise to that level only during inspiration. The patient 
inhales from the spirometer, lighting a battery-powered 
light when the present volume is reached, and the 
manœuvre is recorded on a counter. There is an 
intentional calibrated leak in the bellows, and to keep 
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the piston üp and the light on the patient must 
continue to inhale at a rate faster than the leak rate, 
approximately 100 cm*/sec. If the patient closes his 
glottis or if he reaches total lung capacity and can no 
longer sustain inspiratory flow, the piston falls and the 
light goes off. Use of this device is easily mastered, 
achieving reproducible sustained maximal inspiration 
to total lung capacity. 

Seventy consecutive patients about to undergo 
electivesurgery through upperabdominal incisions were 
allocated into subgroups according to their previous 
history of chest disease (as defined by the Medical 
Research Council (1965) classification), their smoking 
habit and their sex. Each member ofeach subgroup was 
then randomly allocated to either the ‘spirometer’ or 
‘physiotherapy’ group, thus achieving balance between 
the two groups for the factors known to influence the 
incidence of postoperative pulmonary complications 
(Morton, 1944; Anscombe, 1957; Wightman, 1968; 
Latimer et al., 1971). The patients in the spirometer 
group received no chest physiotherapy, but instead 
were instructed in the use of the spirometer pre- 
operatively and practised its use. The physiotherapy 
group received the usual preoperative physiotherapy. 
Postoperatively, the spirometer patients were en- 
couraged to use the machine at least 10 times each 
hour for the first 5 postoperative days, whilst the 
physiotherapy group received routine chest physio- 
therapy twice a day, or more frequentlv if clinically 
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Fig. 1. Cutaway diagram of the Bartlett- Edwards Incentive 
Spirometer. (Reproduced by courtesy of Edwards 
Laboratories, California, USA.) 


indicated. Both groups of patients were closely 


observed during the 5 postoperative days. Tempera-™ 


ture, pulse, respiratory rate, production of sputum 
and use of analgesics were recorded. In all but the 
first 10 patients studied the chest signs were clinically 
assessed by an observer unaware of the group to which 
the patient belonged, and chest X-rays were taken on 
the second and fifth postoperative days. These were 
again independently assessed. 

We formulated our own classification of pulmonary 
complications after a brief pilot study, having regard 
to both clinical and radiological findings over the 
5-day period (Table I). 

'Minor collapse’ corresponds to the lobular 
atelectasis described earlier which is radiologically 
demonstrable with or without abnormal physical 
findings or constitutional upset. 'Major collapse’ is an 
acute respiratory emergency caused by major airways 
obstruction. This was not encountered in this trial. 
Minor collapse which has progressed to a confluent 
area of collapse with superadded infection is described 
as 'collapse/consolidation'. This is associated with a 
raised pulse, temperature and respiratory rate as well 
as abnormal chest findings and abnormal chest X-rays. 

Collapse/consolidation was artibrarily divided into 
‘mild’ and ‘marked’ categories, depending on the 
severity and persistence of the physical and radio- 
logical findings. In ‘marked collapse/consolidation', 
abnormal signs and symptoms were present for at 
least 4 out of the 5 days; in ‘mild collapse/consoli- 
dation’ they were present for less than 4 days. Marked 
collapse/consolidation is the complication which most 
commonly causes concern in clinical practice. 

“Acute bronchitis’ is associated with the production 
of purulent sputum, with abnormal physical signs, à 
variable pyrexia but a normal chest X-rav. 


Results 

There were 35 patients in each of the two groups, all of 
whom had an upper abdominal vertical incision. It 
was found that the two groups were closely compar- 
able, not only for the presence or absence of previous 
chest disease and for smokers and non-smokers as had 
been planned, but also for virtually all the other 
factors which have been shown to influence post- 
operative pulmonary complications (Morton, 1944; 
Anscombe, 1957; Wightman, 1968; Latimer et al., 
1971). There were no significant differences between 
operative vital capacity, preoperative FEV, (forced 
expiratory volume in 1 second), duration of anaesthesia 
and days of nasogastric intubation, of postoperative 


Table 1: CLASSIFICATION OF PULMONARY COMPLICATIONS 
Temperature 2X. Pulmonary Purulent 
X-ray respiratory rate increased physical sputum 
Classification changes by 20", or more signs production Duration 
Collapse 
Minor 24 hr 
Major Variable 
Collapse ‘consolidation 
Mild 1-3 d 
Marked 4d 
Acute bronchitis Or 24 hr 
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analgesia and of postoperative immobilization, and 
the anaesthetic technique was very similar in all cases. 
* 


viz. continuous administration of relaxants and 
intermittent positive pressure respiration via an 


endotracheal tube (Table H). 


The incidence of pulmonary complications is 
summarized in Table HI. There was a decreased 


incidence of minor collapse, mild collapse/consoli- 
dation, marked collapse/consolidation and acute 
bronchitis in the spirometer group. There was a 
significantly higher (P<0-05) number of patients in 
the spirometer group (19) compared with the physio- 
therapy group (10) who did not suffer from anv 
postoperative pulmonary complications. Analysts of 
this series of patients revealed that neither age nor 
obesity affected the type or frequency of a pulmonary 
complication. There was no significant relationship 
between preoperative vital capacity and FEV,, and 
the development of postoperative pulmonary compli- 
cations, but in patients described as having chronic 
respiratory disease there was an increased incidence of 
pulmonary complications in both the spirometer and 
physiotherapy groups. The effects of the spirometer 
appeared most marked in the two groups of patients 
that were at most risk from postoperative pulmonary 
complications, viz. the patients with chronic bronchitis 
and those who smoked. However, none of these 
figures approaches statistical significance (Table IV). 

The development of postoperative pulmonary 
complications in the spirometer group is to some 
extent dependent on the manner in which the device 
was used. When used in what was judged to be a 
satisfactory manner, i.e. at least 100 times per day 
with the volume set at 500 ml on day 1, 750 ml on 
day 2 and 1000 ml on days 3, 4 and 5, then only 3 out 
of II spirometer patients developed complications, 
whereas when usage did not measure up to these 
criteria, 13 out of 24 patients had postoperative 
pulmonary complications. However, this difference is 
not significant, Only 2 of the chest complications 
occurred in patients who used the machine more than 
600 times in 5 days, regardless of the volume setting. 

Examination of the postoperative chest X-rays 
reveals that the use of the spirometer is attendant with 
less radiological evidence of pulmonary complications 
(Table V). This degree of improvement is statistically 
significant (P 0:05). It also appears that use of the 
spirometer may be helpful in treating moderate degrees 
of atelectasis, for whereas in the physiotherapy group 
(Table V) there were 4 patients whose chest X-rays 
had worsened from the second to the fifth postopera- 
tive days and 8 patients whose X-rays had not im- 
proved, in the spirometer group only | patient's chest 
X-ray had worsened and 1 did not improve. There 
was no significant difference in the postoperative lung 
function tests in either group, nor did there appear to 
be a difference between the patients who developed 
a pulmonary complication and those who did not. 


Discussion 
-The prophylactic value of repeated sustained maximal 
inspiration (SMI) in the prevention of postoperative 


* 
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Table H: CHARACTERISTICS OF PATIENTS 


Physio- 





Spirometer — therapy 
group group 
Sex IGF 19M 15F,20M 
smoking (no. of patients) E E 
No. of patients with chronic 12 i) 
bronchitis 
Age (vr) 51:9:61 5219 79 I 
No. of patients overweight 8 8 
Duration of anaesthesia 97 11-0 89 . BY NS 
(min) 
Duration of nasogastric in- 22 5 Od 24 04 NS 
tubation (d) 
Duration of immobiliza- 2:2 | OG SJ Ud IR 
uon fd) 
Duration of analgesia (d) 22 $02 210.604 NR 
Preoperative vital capacity 3:37 «0:54. 3-735 O62 NS 
Preoperative FEV, 78-3; $4 758.8 ~ €9 NS 


Table HI: INCIDENCE AND TYPE OF 
PULMONARY COMPLICATIONS 


Spirometer Physiotherars 
group group 
Complication No. jo Na 
Collapse 
Minor 4 iiq 7 È 
Major 0 $ 
Collapse/consolidation 
Mild 8 22.9 9 M 
Marked 2 5-7 6 [241 
Acute bronchitis 3 5-7 A Rs 
Normal 19 34-3 EE 28:6 
Total 35 33 


Table IV: NUMBER OF PULMONARY 
COMPLICATIONS RELATED TO PREOPERATIVE 
CONDITION OF THE PATIENTS 


No. of patients 


ro rt a rara aa REA RU P P A eee min ra maris 








Spiro- Physio- 
meter therapy 
group group 
All patients l6of 38. 250f35 Pe (005 
No chest disease 90f23 t6of 35 NS 
Chronic chest disease 7 of 12 9 of 10 NS 
High risk patients (chronic 11 of 21 13 of 17 NS 
respiratory. disease, 
smokers) 
Low risk (no chronic respira- Sof i4 {Gof 18 5 
tory disease, non-smokers) 


Table V: POSTOPERATIVE PULMONARY 
COMPLICATIONS AS DETERMINED BY CHEST 
X-RAYS 


Spirometer— Physiotherags 


Chest X-ray group group 
No. of pulmonary complications* i3 n2 


Changes between second and fifth | worse 4 worse 
postoperative days ] unchanged 8 unchanged 


a —(————— rA 


* pP—0-05. 


pulmonary complications has not previously been 
tested against routine pre- and postoperative physio- 
therapy. The incidence of postoperative pulmonary 
complications varies according to the criteria used ic 
define them. The incidence of abnormal chest X-rays 
in the physiotherapy group (63 per cent) is comparable 
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to figures réported by Becker et al. (1960), Rudnikoff 
and Headland (1951) and Collins et al. (1968). 
However, in the spirometer group there was a signifi- 
cant decrease in the number of abnormal postoperative 
X-rays to 40 per cent. Our finding of a total compli- 
cation rate of 71 per cent in the physiotherapy group 
is of the same order as the 85 per cent reported by 
Collins et al. (1968). Similarly, the incidence of 
serious pulmonary complications (17 per cent) in the 
physiotherapy group is comparable to the frequency 
reported by King (1932) and Wightman (1968). Gur 
finding that the overall pulmonary complication rate 
was significantly reduced in the spirometer group 
confirms the finding of Bartlett et al. (1973) that 
voluntary encouragement of a sustained maximal 
inspiration is. of benefit in reducing pulmonary 
complications. A larger study may be necessary to 
confirm Wightman's (1968) findings that age and sex 
are important prognostic factors in the development of 
postoperative pulmonary complications: the small 
number of obese patients (8 in each group) prevents 
any observation on the relationship of obesity 
to postoperative chest complications. Use of the 
spirometer did not significantly reduce the compli- 
cation rate in obese patients. 

There are conflicting views as to the usefulness of 
Jung function tests in their ability to predict patients 
who would develop postoperative pulmonary compli- 
cations. Bethune et al. (1968) and Schlenker and 
Hubay (1973) both suggested that the utility of these 
tests was limited, and that the clinical history could 
more effectively identify the high risk patient than 
preoperative lung function tests. However, several 
other authors, amongst them Diament and Palmer 
(1967) and Stein and Cassara (1970), suggested that 
preoperative pulmonary function tests are the best 
determinant of postoperative pulmonary compli- 
cations. We found no predictive value in preoperative 
lung function tests, there being no significant difference 
between the vital capacity and FEV, in the patients 
who developed a pulmonary complication and those 
who did not. It appears, in our opinion, that history 
taking and assessment of the respiratory state of the 
patient according to the MRC (1965) classification of 
chronic bronchitis are easier and more reliable than 
preoperative lung function tests. It is interesting that 
the subgroup which apparently did best of all when 
using the spirometer was the high risk group (Table 
IV). Only 2 out of 17 patients in the physiotherapy 
group avoided postoperative pulmonary compli- 
cations, whereas [0 of the 21 in the spirometer group 
were able to do so. Though this difference in the two 
groups does not reach statistical significance, it may be 
important, for it should be remembered that it is in 
this high risk group of patients that routine physio- 
therapy has been seen to be most effective (Nichols 
and Howell, 1970). Laszlo et al. (1973) found physio- 
therapy to be of no significant prophylactic value in 
the more normal patient. Though Thoren (1954) 
showed, in a careful study of more than 300 lapar- 


otomies, that physiotherapy and pre- and post- 
operative deep breathing exercises reduced the 
796 


incidence of postoperative pulmonary complications 
from 40 to 12 per cent, it deserves emphasizing thats inm 
géneral, physiotherapeutic régimes in the United 
Kingdom for the postoperative patient do not place as 
great an emphasis on deep breathing as Thoren’s 
régime. They are concerned with teaching effective 
controlled breathing, assisting with coughing, per- 
cussion and positioning the chest to allow drainage. 
In such a form they are best suited to treat the 
established and serious pulmonary complication. 

This study gives no information as to the effective- 
ness of physiotherapy tn treating the serious compli- 
cation, but there is clear evidence of significantly 
better prophylaxis against postoperative pulmonary 
complications being achieved with the use of the 
spirometer rather than physiotherapy. Additionally, 
there is some indication that the spirometer may be 
therapeutic as well as prophylactic. All but 2 patients 
had chest X-rays that had improved between the 
second and fifth postoperative days in the spirometer 
group, whereas 12 of the physiotherapy group had 
worse or similar chest X-rays over this period (Table 
V). Though this difference is not significant, it supports 
the suggestion of Bartlett et al. (1973) that regular use 
of the spirometer may help in treating some radiologi- 
cally recognizable but small areas of atelectasis that 
have occurred intra- or immediately postoperatively. 

One of the difficulties of this method of stimulating 
frequent SMIs in the early postoperative period is 
obtaining the co-operation of the patients. Of the 35 
patients in the spirometer group, only 11 used it in the 
arbitrarily defined satisfactory manner (100 times per 
day at steadily increasing volumes). This indicates that 
the aged, weak or uncooperative patient does need 
close supervision and instruction in the use of the 
instrument. This can be well done by a nurse or 
physiotherapist and limits only to a slight extent its 
usefulness. 

It is clear that even with these difficulties the 
encouragement of frequent SMIs is a more effective 
agent in prophylaxis against postoperative pulmonary 
complications than routine physiotherapy. More 
routine use of this instrument, even acknowledging the 
need for preoperative instruction and daily volume 
adjustment, would reduce the workload of an under- 
manned physiotherapy staff, and allow physio- 
therapists to concentrate their activities in more 
effective directions. Undoubtedly, there will always be 
a need for the help of the physiotherapist in treating a 
major collapse/consolidation, but prevention of the 
majority of such complications may be more effectively 
done by frequent sustained maximal inspirations. 
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The Limulus test in experimental and 


clinical endotoxaemia 
D. P. FOSSARD AND V. V. KAKKAR* 


SUMMARY 
Gram-negative septicaemia is being recognized 
as an increasingly common cause of mortality in 
hospital practice. In this paper the value of a simple 
and rapid test which can be used to detect the presence 
of circulating endotoxins is assessed in experimental 
and clinical situations. The test is based on the ability 
of Gram-negative endotoxins to coagulate a protein 
moiety obtained from the horseshoe crab (Limulus 
polyphemus). 

The sensitivity of a highly purified lysate when 
measured in vitro showed a positive Limulus tesi with 


animals we were able to detect endotoxin in the portai 
circulation only after the endotoxin was injected into 
the peritoneal cavity or when the bowel was made 
ischaemic or perforated, but never spontaneously. 

The clinical studies were performed in 50 surgical 
patients to determine if the Limulus test was useful 
in detecting endotoxaemia, Seventeen patients were 
diagnosed clinically as having local infection, and 
Gram-negative organisms were cultured from various 
sources in 16. Fifty-one (77 per cent) out of 66 Limulus 
tests performed during the episode of infection were 
positive, while only 1 (3 per cent) of the tests was 
positive once the infection had been adequately treated. 
Four patients in this group had persistent endotoxaemia, 
and all died. In the 8 patients with generalized peritonitis, 
16 (73 per cent) out of 17 Limulus tests performed were 
positive at the time of peritonitis. In 25 patients with no 
clinical evidence of infection or peritonitis, 19 (15 per 
cent) out of 125 Limulus tests were positive. 

The patients were also screened by the 'I-fibrinogen 
test for the presence of deep vein thrombosis, which was 
found in 13 (26 per cent). Thrombosis was detected in 
only 3 (19 per cent) of 16 patients in whom the Limulus 
test was negative throughout the investigation period. 
In contrast, 10 (29 per cent) of 34 patients who had 
positive Limulus tests developed thrombosis. In 6 the 
disease was bilateral, 5 had extensive thrombi which 
involved the major veins and 1 of these subsequently had 
a massive pulmonary embolism. 

The implications of these findings and the use of the 
Limulus test in clinical practice are discussed. 


ENDoTOXIC shock and Gram-negative septicaemia-— 
terms often used synonymously——are being recognized 
more frequently as an important cause of death in 
hospital practice. It has also been suggested that small 
amounts of circulating endotoxins may activate the 
‘trigger’ mechanism which initiates intravascular 
coagulation (Thomas, 1964), and hence patients who 
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develop infection during the postoperative period are 
at a high risk of suffering from venous thrombo- 
embolic complications. 

A definitive diagnosis of the condition is usually 
made by obtaining bacteriological evidence of Gram- 
negative organisms on blood culture, the results of 
which may not be available for several days. However, 
it has become increasingly clear that many of the 
features of shock associated with Gram-negative 
infections in both experimental animals and man may 
be caused by endotoxaemia (Nies et al, 1968; 
Cavanagh et al., 1970). 

The Limulus test has been suggested as a simple and 
rapid method of detecting endotoxin or endotoxin-like 
material ( Levin et al., 1970). The test depends upon the 
ability of endotoxin to produce gelation of an extract 
of blood cells (amoebocytes) of the horseshoe crab, 
Limulus polyphemus (Bang, 1956). The reliability of 
this test in clinical practice has been reported with 
variable results (Levin et al, 1970; Caridis et al, 
1972; Levin et al., 1972; Das et al., 1973; Stumacher 
et al, 1973), and the clinical significance of positive 
tests is yet to be determined with certainty. 

In this paper the results of à study which had four 
aims are reported: first, to measure jn vitro the sensi- 
tivity of a recent modification of the Limulus lysate 
preparation. which has been claimed to be more 
effective in detecting small amounts of endotoxin (Yin 
et al, 1972); secondly, to determine in experimental 
animals whether endotoxin is released from the large 
and small bowel into the portal or systemic circulation 
under physiological and pathological conditions; 
thirdly, to assess the usefulness of the Limulus test in 
detecting endotoxaemia in patients who present with 
local or systemic Gram-negative infection and, lastly, 
to see whether patients who develop endotoxaemia 
have a high incidence of venous thrombo-embolic 
complications. 


Materials and methods 
The study was conducted in four parts. 


I. Assessment of sensitivity of lysate preparation 

All glassware used in the test was rendered pyrogen- 
free. It was first soaked in Hemo-Sol detergent 
(Meinecke & Co. Inc., Baltimore) for at least 12 hours, 
then rinsed eight times with tap water, eight times with 
distilled water and, finally, three times with pyrogen- 
free water. It was then wrapped in aluminium foil and 
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autoclaved at 30 Ib/in? for 20 minutes followed by 


e baking in a hot air oven at 160 C for 3 hours. The 


aluminium foil wrapper was used as a cap for the 
10x 75-mm tubes in which the Limulus test was 
performed. This technique has been found to produce 
satisfactory glassware (Yin, 1973). 

Limulus lysate was kindly supplied by Drs Wessler 
and Yin, and details of its preparation have been 
described elsewhere (Yin et al., 1972). 

Endotoxin from Escherichia coli 026.B6, Boivin 
preparation (Difco Laboratories) was used through- 
out the study. 

Ten ml of blood were collected in pyrogen-free 
syringes from 5 healthy human volunteers after 
preparation of the venepuncture site with 2 per cent 
iodine in alcohol, Five ml of blood were placed in each 
of 10 pyrogen-free glass tubes containing 500 units of 
heparin. The tubes were then divided into two groups 
of 5, each group containing one sample from each 
donor. 

To one group of 5 tubes 0-25 ml of 0-9 per cent 
saline containing endotoxin (1 ug/ml) was added and 
mixed thoroughly. The samples were then centrifuged 
at 800g for 10 minutes and the plasma separated. 
Serial tenfold dilutions of each plasma sample were 
prepared by addition of further fresh plasma from the 
same donors, collected as described above. Seven 
dilutions were made from each sample. 

The second group of blood samples were treated 
similarly except that the endotoxin was added to the 
separated plasma and not to the whole blood. 

Thus, there was a total of 70 plasma samples 
containing endotoxin at approximate concentrations 


sample was extracted with an equal volume of 
chloroform by mixing in a vortex mixer for ! hour. 
The mixture was then centrifuged at 1100 g¢ for 
10 minutes and 0-1 ml of the lower part of the 
aqueous layer was transferred to a 10x 75 mm 
pyrogen-free glass tube containing 0-1 ml Limulus 
lysate and incubated at 37 °C for 24 hours. Similar 
tests were performed on the blood of 5 healthy 
dogs. 

A positive test was recorded if there was obvious 
gelation of the mixture within 24 hours, that is, solid 
gel formation or adherence of gel to the side of the 
tube when tilted to 45°. 
Il. Release of endotoxin under physiological and 
pathological conditions 


All operations were carried out under general 
anaesthesia, using Nembutal, and strict aseptic 
precautions. 


Twenty mongrel dogs weighing 7-13 kg had a 
catheter placed in the inferior vena cava via the right 
femoral vein, using the Seldinger technique. A 
laparotomy was performed and a second catheter was 
introduced into the portal vein via a small tributary of 
the superior mesenteric vein. The dogs then underwent 
one of four procedures: 

«Group 1: Intravenous injection of IO mg £E. coli 
endotoxin. 


Limulus test in endotoxaemia 
Group 2: Intraperitoneal injection of 25 mg £. 
endotoxin. 
Group 3: Intraperitoneal ischaemia of a 30-cm lengt! 
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of ileum for 15-45 minutes followed by resection o 
the ischaemic bowel. 

Group 4: Perforation (1 cm?) of the descending colon 
for 2-5 hours. In 2 of these animals the perforation 
was closed after 2 hours. 

Five-ml blood samples were obtained from the 
portal and systemic catheters at intervals during the 
procedure and replaced with an equal volume of 
0-9 per cent saline. All specimens were centrifuged 
within 8 hours of collection and the plasma stored al 
—4"C until the Limulus test was performed, usually 
within 3 days. Bacteriological specimens were obtained 
from the peritoneal cavitv (groups 2, 3, 4) the 
resected ileum (group 3) and the perforated colon 
(group 4). These were placed immediately in Stuarts 
transport medium and all were plated within 6 hours 
of collection. 
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IH. Assessment of Limulus test in detecting clinical 
endotoxaemia 
Fifty patients aged 40 years and over admitted to 
hospital for elective or emergency surgery were 
investigated. Their age, sex and reason for admission 
are shown in Tabie I. Patients were carefully exarninec 
for the presence of intraperitoneal, urinary or respira 
tory tract infection. Specimens of blood, sputum and 
urine were collected for bacteriological confirmation 
of the presence of infection. In the patients where 
laparotomy was performed, peritoneal fluid was 
obtained and examined for the presence of organisms. 
All specimens were cultured for aerobic and anaerobic 
organisms. 

Frequent blood samples were obtained from ali the 
patients. The Limulus tests were performed as already 


Table i: PATIENTS STUDIED USING THE LIMULLS 
TEST 

Clinical infection No clinical 
or peritonitis 





Total no. 25 








Male i] P 
Female 14 ; 
Age: 
Mcan (vr) 64-8 61 
Range (vr) 44-R6 44 .78 
Emergency admission F7? g 


Rouune admission 8 





Table H: LIMULUS TEST IN VITRO 


Limulus concentration tug mii 


———— errr ees 


Solvent od 





Saline 
Plasma: 
Human 
Canine 
Blood: 
Human T : 
Canine rd. oin "NE " 


+i) Solid gel within 
24 hours. +, Viscous gel within 24 hours. 
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described arid were carried out by a technician who 
was not aware of the clinical or bacteriological 
findings in any of the patients. In all tests performed, 
negative controls consisting of normal plasma or 
pyrogen-free water and positive controls using 


lysate. Unless these controls gave the expected results 
the tests were discarded and repeated. 


IV. Endotoxaemia and postoperative deep vein 
thrombosis 

Fifty patients (already mentioned above) were screened 
by the '"I-fibrinogen test for the presence of deep 
vein thrombosis. Each patient was given 10 uCi of 
USI-fbrinogen intravenously after blocking the 
thyroid gland with sodium iodide. The legs were 
scanned 2 hours after the injection of !?[-fibrinogen, 
immediately after operation, on the day following 
operation and then on alternate days. If the radio- 
activity increased or if clinical signs of thrombosis 
developed the legs were scanned daily. On average, the 
legs were scanned for 9 days. Using the Pitman 
monitor, the radioactivity of the various positions in 


the legs was expressed as a direct percentage of the 


heart count, Patients were considered to have deeper 


vein thrombosis when an increase of 20 was observed 
in the percentage value of radioactivity at the same 
place on two different days or between two adjacent 
sites, provided that this increase persisted for more 
than 24 hours. 


Results 


I. Sensitivity of the lysate preparation (Table II) 
When endotoxin was dissolved in saline a positive 
Limulus test was obtained with as little as 10^? ug/ml. 
The test was slightly less sensitive when using endo- 
toxin dissolved in plasma. Using whole blood as a 
solvent, and assuming that all the endotoxin is 
present in the plasma, the Limulus test gave a positive 
result down to a concentration of 10 ug/ml human 
plasma and 10-7 ug/ml in canine plasma. 

lI. Release of endotoxin under physiological and 
pathological conditions 

The results of the experiments in dogs are shown in 
Table Ill. 


Table HI: LIMULUS TEST IN EXPERIMENTAL ANIMALS 


Time (min) 








No. of ce ea RECS 
Procedure animals 2 5 10 15 30 60 120 180 240 
Intravenous endotoxin 3 5 0 2 5 5 Se a 
Intraperitoneal endotoxin 5 0 0 i 5 5 5 $5 we 
Intraperitoneal bowel ischaemia* S oem 0 0 Q 3 3 0 
Colonic perforationt 5 Ü 0 0 0 0 3 3 
* Two animals had the ischaemic bowel resected 15 and 20 minutes after the onset of ischaemia. 
T Two animals had the colonic perforation closed after 2 hours. 
Table IV: RESULTS OF LIMULUS TEST IN PATIENTS WITH CLINICAL AND BACTERIOLOGICAL INFECTION 
Limulus test* 
Before After Bacteriology IEEE E ON ENTER TS 
Presenting condition Operation performed ireatment treatment Organisms Source 
Appendicitis Appendicectomy 4/4 0/1 Enterobacter Appendix and wound 
Cancer of colon, wound Transverse colectomy 3/3 0/3 Bacteroides Wound 
infection 
Diverticulitis Transverse colostomy 2/2 1/6 No growth Urine 
Acute cholecystitis Cholecystostomy 3/3 0/1 E. coli Bile 
Pericolic abseess Hartmann's solution 44 0/3 Proteus Abscess 
Ischiorectal abscess Abscess drainage Si8 ee E. coli, Bacteroides Wound 
Pararectal abscess; Abdominoperineal resection 4/4 Died Ps. aeruginosa Blood x 3, sputum, 
septicaemia wound 
Cholecystitis Cholecystectomy 112 O/R E. coli Bile 
Pyosalpinx Salpingo-oophorectomy 2/3 0/1 E. coli Abscess 
Cholecystitis None 0/2 0/2 E. cali Bile 
Obstructive jaundice, res- Choledochoduodenostomy 3/3 0/3 Ps. aeruginosa, Sputum 
piratory infection Klebsiella 
Respiratory infection, peri- Polya gastrectomy 4/6 Died Haemophilus influenzae, Sputum, peritoneal 
tonitis E. coli fluid 
Urinary tract infection, Transverse colostomy 4iq 0/2 Serratia marcescens, Urine x 6, blood x 3 
cancer of colon Enterobacter 
Cancer of rectum, wound Abdominoperineal resection 4/4 Died E. coli Wound 
infection, septicaemia 
Urine infection, renal Pyelolithotomy ]jà | | — E. coli Urine «3 
stones 
Appendicitis Appendicectomy 1/4 0/1 E. coli Appendix and wound 
Appendicitis, septicaemia — Appendicectomy 6/6 Died E. coli, Ps, aeruginosa Appendix, urine, 
sputum 
Total 51/66 1/31 


* Positive tests/no. of tests done. 
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Group |: All the dogs in this group had endotoxaemia 


eewifhin 3 minutes of the injection. The specimens taken 


e* 


between 5 and 10 minutes were negative for endotoxin 
and thereafter the test became positive again. 

Group 2: All the dogs developed positive Limulus 
tests after the endotoxin had been in the peritoneal 
cavity for longer than 10 minutes, None had Gram- 
negative organisms cultured from the peritoneal cavity. 
Group 3: Two animals had the ischaemic bowel 
resected at 15 and 20 minutes respectively. Neither of 
these dogs developed endotoxaemia. Three animals 
had the ischaemic bowel in the peritoneal cavity for 
30 minutes or longer and all developed a positive 
Limulus test after 30 minutes. Resection of the 
ischaemic bowel without peritoneal lavage resulted in 
the Limulus test becoming negative within 60 minutes. 
All 5 animals had Gram-negative organisms cultured 


Limulus test in endotoxaemia 


from the resected bowel, though none hdd organisms 
cultured from the peritoneal cavity. 

Group 4: The 2 animals which had the colonic 
perforation closed at 2 hours did not develop endo- 
toxaemia either before or after closure of the perfora- 
tion. Neither animal had gross peritoneal soiling. 
The other 3 animals all had the perforation for 3 hours 
or longer and all had a positive Limulus test after this 
time. Four animals had Gram-negative organisms 
cultured from the peritoneal cavity, the one with 
negative culture having the perforation closed a: 
2 hours. All animals had Gram-negative organisms 
cultured from the colon. 


HI. Limulus test in detecting clinical endotoxaemia 
Of the 50 patients studied, 17 were diagnosed clinically 
as having a local infection ( Table JV), 8 had generalized 


"Table V: RESULTS OF LIMULUS TEST IN PATIENTS WITH PERITONITIS 


Limulus test* 


Bacteniology 





Operation During After Sidi: HE mn E 
Presenting condition performed peritonitis peritonitis Organism Source 

Perforated duodenal ulcer Closure 12 1j2 No growth Peritoneal fuk 
Perforated duodenal ulcer Closure 2/3 03 No growth Peritoneal fluid 
Perforated duodenal ulcer Closure 2/2 1/3 No growth Pernoneal furi 
Perforated duodenal ulcer Closure tl 0/2 No growth Peritoneal Guid 
Acute pancreatitis 3/4 0/2 No growth Blood 2 
Acute pancreatitis 3/3 0/3 —— vs 
Acute pancreatitis 2j4 071 No growth Blood o 2 
Mesenteric infarct Small bowel 2/3 ()/ 1 e 


resection 
Total 


* Positive tests/no. of tests done. 


Table VI: RESULTS OF LIMULUS TEST IN PATIENTS WITH NO CLINICAL INFECTION 


Presenting condition Operation performed 


Cancer of stomach Gastrectomy 


Ureteric colig —— 5 5 000 
Biliary coli ee 
Reversed Before resection 


After resection 
Sigmoid colectomy 


lleal loop 
Diverticulosis 


Fractured ribs 
Bile duct haematoma 
Hiatus hernia, duodenal ulcer 


Laparotomy, liver biopsy 
Repair, vagotomy > 
pyroplasty 

Partial gastrectomy 

Left hemicolectomy 
Defunctioning colostomy 
Cholecystectomy 
Cholecystectomy 


Gastric ulcer 
Gastric ulcer 
Cancer of colon 
Cancer of colon 
Chronic cholecystitis 
Gallstones 


Gallstones Cholecystectomy 
Gallstones Cholecystectomy 
Gallstones Cholecystectomy 
Gallstones Cholecystectomy 
Gallstones Cholecystectomy 
Gallstones Cholecystectomy 
Gallstones Cholecystectomy 


Gallstone ileus 
Gastric leiomyoma 
Cancer of colon 


Mam rm tr rrr iaa 


Laparotomy 
Partial gastrectomy 
Transverse colostomy 


* Positive tests/no. of tests done. 


* 
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2/17 (124) 


Bacteriology 


Limulus test* Source Organism 

0/3 na 

Q/3 Urine » Sterile 

Q3 Urine» 3 Staph. aureus, 
Str. faecalis 

5/5 

0/3 "€ 7 

Q6 Lorine Klebsteita, 
Str. faecati« 

0/3 | 

2/4 

1/3 

0/3 P 

0/3 Sputum, urine Sterie 

0/5 Urine Sterie 

OF3 Urine Sterile 

0/2 Bile x 2 Sterile 

1/5 Bile Sterile 

2/8 Bile Stoph. albus 

2/8 Urine « 3 Sterile 

0/4 Urine Sterile 

0/9 Urine E. coli 

Bile Sterile 

0/8 "e 

0/7 Urine Sterile 

0/6 Wound, urine Sterile 

16 

2/8 
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peritonitis (Fable V)and 25 had no clinical evidence of 
infection or peritonitis (Table VI). 

Pathogenic organisms were cultured from various 
sources in 16 of the 17 patients with infection. In all 
instances Gram-negative organisms were obtained 
(Table IV). In these patients 66 Limulus tests were 
performed during the episode of infection, of which 
51 (77 per cent) were positive. Thirty-one samples were 
obtained from 12 of the patients after the infection had 
been adequately treated and only one (3 per cent) of 
the tests was positive. Four patients in this group had 
persistent endotoxaemia during the postoperative 
period and all died (Table VII). 

In the 8 patients with generalized peritonitis 4 had 
perforated duodenal ulcers, 3 had acute pancreatitis 
and | had a superior mesenteric embolus (Table V ). 
In 6 of these patients bacteriological culture of the 
peritoneal fluid or blood failed to isolate any organisms, 
but 16 of 22 Limulus tests (72 per cent) performed were 
positive at the time of peritonitis. In 2 patients in this 
group a positive test was obtained when clinical signs 
of peritonitis had disappeared. Neither of these 
patients died. 

In 25 patients there was no clinical evidence of 
infection or peritonitis. Bacteriological specimens were 
obtained from 16 and in 6 positive cultures were 
obtained (Table VI). Four of these were Gram- 
negative organisms and 2 were Gram-positive. Of 
125 Limulus tests performed in this group, 19 (15 per 
cent) were positive and 5 of these were obtained from 
| patient. This particular patient had a reversed ileal 
loop performed previously for intractable diarrhoea, 
and suffered recurrent attacks of subacute intestinal 
obstruction, The 5 positive Limulus tests were obtained 
during two such attacks, and following resection of the 
reversed loop the Limulus test was negative on three 
Occasions. 


IV. Endotoxaemia and postoperative 

deep vein thrombosis 

Thirteen of the 50 patients investigated. developed 
deep vein thrombosis, a frequency of 26 per cent. 


Table VH: CLINICAL RESULT IN 33 PATIENTS 
WITH POSITIVE LIMULUS TEST 
Positive test 


Before 





No. of After 
Clinical result patients treatment treatment 
Recovered 29 29 3 


Died 4 4 4 


Table VHI: FREQUENCY OF DEEP VEIN 
THROMBOSIS IN RELATION TO RESULTS OF 
LIMULUS TEST 

Negative 
Limulus test, no 
clinical infection 


rymma | amaan PENNE RE E ed 


Positive 


Total no. of patients 34 16 

No deep vein 24 [3 
thrombosis 

Deep vein thrombosis 10 (294) 3 (1997) 

Bilateral thrombi 6 j 

Minor thrombosis 5 3 

Major thrombosis 5 0 


Lauma a aa aana nanmanna me i ran ANN rer RA 
kmera ai annnm aa a 


Thrombosis was detected in only 3 (19 per cent) of 
l6 patients in whom the Limulus test was negative,,, 
throughout the investigation period; in | of these, 
thrombi were bilateral, and the process remained 
confined to the calf in all the cases (Table VII). In 
contrast, 10 (29 per cent) of 34 patients who had a 
positive Limulus test developed thrombosis; in 6 the 
disease was bilateral and 5 (50 per cent) had major 
thrombi which extended into the popliteal and femoral 
veins (Table VIII); one of these subsequently had 
massive pulmonary embolism confirmed by angio- 
graphy. Analysis of the two groups showed that the 
patients were well matched regarding age and other 
factors known to predispose to the development of 
deep vein thrombosis. 


Discussion 

Endotoxic shock is being recognized by clinicians and 
pathologists as an increasingly common cause of 
morbidity and mortality in hospital patients. The 
objective diagnosis of the condition can be difficult 
but is important because of its potentially lethal 
consequences, particularly in patients whose defence 
mechanisms are impaired, such as in liver failure or 
following renal transplantation. Blood cultures are 
unreliable, and although they may detect bacteriaemia 
this is not a sine qua non of endotoxaemia. The need 
for a simple and rapid diagnostic test for endotoxaemia 
is therefore apparent. 

The recent modification of the technique of pre- 
paring the Limulus lysate reported by Yin et al. 
(1972) has increased its sensitivity as measured in vitro. 
Using a relatively crude preparation of endotoxin, we 
have shown that concentrations as low as 10 ug/ml 
may be detected when the endotoxin is dissolved in 
water or saline. However, the test loses some of its 
sensitivity when the endotoxin is dissolved in whole 
blood. This is probably due to uptake of the endotoxin 
by platelets (Herring et al., 1963; Das et al., 1973). 

Opinions differ as to how the endotoxin gains 
access to the circulation in the absence of a demon- 
strable Gram-negative infection, or whether endotoxin 
is released into the portal circulation under physio- 
logical conditions. In the present study we were able to 
detect endotoxin in the portal circulation of dogs 
only after the endotoxin had been injected into the 
peritoneal cavity or when the bowel had been made 
ischaemic or perforated. These findings confirm 
previously reported observations that conditions such 
as peritonitis or ischaemia which render the bowel 
more permeable could allow the escape of endotoxin 
which is subsequently absorbed from the peritoneal 
surface (Rutenberg et al., 1966; Cuevas and Fine, 
1972). However, in our studies a positive Limulus test 
in the systemic circulation was accompanied by a 
positive test in the portal circulation in 48 (80 per cent) 
of 60 instances, In the remaining 20 per cent the 
Limulus test was only weakly positive in the systemic 
circulation. These findings are in opposition to those 
reported by Tamakuma et al. (1971) who have shown 
the absence of endotoxin in the portal circulation in. 
the presence of systemic endotoxaemia. The difference 


is probably related to the method employed for 
"reducing bowel ischaemia; if the superior mesenteric 
artery is tied at its origin, then the only blood flow 
through the portal vein comes via the splenic vein. 
Under such circumstances the endotoxin will not be 
detected until the Hgature around the superior 
mesenteric artery is removed. 

The findings reported in this paper support those of 
Levin et al. (1972) in that patients with Gram- 
negative infections, whether local or systemic, usually 
have an associated endotoxaemia as detected by the 
Limulus test, and that those without clinical or 
bacteriological evidence of Gram-negative infection 
do not usually have endotoxaemia in the absence of 


were diagnosed clinically as having local infection, 
and Gram-negative organisms were cultured from 
various sources in 16. Fifty-one (77 per cent) out of 66 
Limulus tests performed during the period of infection 
were positive, while only 1 (3 per cent) of the tests was 
positive once the infection had been adequately 
treated. Four patients in this group had persistent 
endotoxaemia, in spite of what was considered 
clinically to be an adequate treatment, and all died. 
These findings suggest that the Limulus test may be 
used to assess the efficacy of treatment and also may 
provide some indications regarding the final outcome. 
In 25 patients with no clinical evidence of infection 
19 (15 per cent) of 125 Limulus tests were positive. 
This is rather a higher percentage of false positive 
results but further analysis of the data produced 
interesting findings. Five of the Limulus tests were 
obtained from I patient. This particular patient 
presented with subacute intestinal obstruction and 
this may explain the reason for positive tests. Follow- 
ing the resection of the reversed loop the Limulus test 
was negative on three occasions. 

The source of endotoxin in the absence of a demon- 
strable Gram-negative infection has been stated to be 
the bowel (Cuevas and Fine, 1972). Any agent, such as 
peritonitis or ischaemia, which renders the bowel more 
permeable could allow the escape of endotoxin. This 
would explain the findings in 6 of the 8 patients who 
presented with generalized peritonitis. Bacteriological 
cultures of the peritoneal fluid or blood in these 
patients failed to isolate any organisms, but 16 (72 per 
cent) of 22 Limulus tests were positive. 

The role of low grade endotoxaemia in the activation 
of intravascular coagulation remains to be denned. 
Following the injection of endotoxin in rabbits 
Thomas (1964) produced massive pulmonary embolism 


from large thrombi which developed in the areas of 


stasis. Endotoxin injection alone, without stasis, gave 
rise to pulmonary micro-emboli. He suggested that 
venous stasis influenced the size of thrombi developing 
in a state of thrombogenesis: large thrombi form in the 
presence of stasis and smaller ones in its absence. In 
the present study, although the difference in the 
incidence of isotopic thrombi in patients with positive 
and negative Limulus tests is not statistically signifi- 
“cant, major and extending thrombi which are likely to 
produce pulmonary embolism were only detected in 
* 
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patients with a positive Limulus test. In view of these 
findings it is logical to suggest that some surgical 
patients who develop thrombo-embolic complications 
may have low grade endotoxaemia. 

We feel that the Limulus test is a simple, rapid and 
reliable method to detect endotoxaemia, particularis 
when it is repeated frequently during the episode of 
infection. The clinical significance of small amounts of 
circulating endotoxins detected by the method has vet 
to be determined. It is possible that the test mas 
provide a useful tool for assessing the response ol 
treatment to control Gram-negative infection and as a 
screening procedure for the presence of endotoxaemia 
in patients at a highrisk of developing endotoxicshock. 
Of the patients who had a persistently positive Limulus 
test during the postoperative period, 4 died. Hr can be 
argued that early and vigorous treatment in such 
patients may reduce the mortality due to this condition. 
Furthermore, it may also prove useful in relating the 
pathophysiological changes which occur in patients to 
the presence of endotoxaemia. We are at presen! 
engaged in investigating these possibilities, 
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The effects of carotid endarterectomy on the 
mechanical properties of the carotid sinus and carotid 
sinus nerve activity in atherosclerotic patients 


JENNIFER E. ANGELL-JAMES AND 4. S. P. LUMLEY* 


SUMMARY 

The hypothesis that instability of blood pressure 
occurring after carotid endarterectomy is related to 
interference with mechanical properties of the arterial 
wall in the region of the carotid sinus was investigated 
in 11 patients undergoing carotid surgery for transient 
ischaemic neurological disturbances. The operative 
procedure was found to change the mechanical properties 
of the arterial wall, there being an overall increase in 
diameter and reduction in distensibility, and these 


changes were reflected in the recorded change of 


spontaneous sinus nerve activity and the systemic blood 
pressure. It is suggested that the sinus nerve and carotid 
baroreceptor region should be carefully preserved 
during carotid endarterectomy to prevent reflex. post- 
operative hypertension, Should hypotension occur in the 
postoperative phase it can be treated by local anaesthesia 
of the sinus region, anaesthetic blockade being main- 
tained until secondary adaptation of the receptors takes 
place. 


APPROXIMATELY 30-40 per cent of strokes are due to 
extracranial vascular disorders (Thompson et al. 
1966), and the first successful report of a carotid 
operation for such a condition was by Eastcott et al. 
(1954). Carotid endarterectomy is now the operation 
of choice for these patients, but it may be complicated 
by an instability of the blood pressure either during 
the operation or in the early postoperative phase. 
One of the important factors controlling the normal 
blood pressure is the activity of the carotid sinus 
baroreceptors which are situated in the adventitia of 
the vessel wall at the origin of the internal carotid 
artery and are thus in the endarterectomized region. 

The baroreceptors are innervated by the carotid 
sinus nerve which could be inadvertently damaged at 
operation. Furthermore, any alteration of the 
mechanical properties of the vessel wall during the 
operation would be expected to alter baroreceptor 
function since it is known that in rabbits with experi- 
mental atherosclerosis, medial sclerosis or renal hyper- 
tension there is a diminution of the aortic baroreceptor 
activity which is directly associated with a change in 
the mechanical properties of the wall in which the 
receptors are situated (Angell-James, 1971a, b, 1973a. 
1974a, b). 

The present study set out to investigate the effects 
of carotid endarterectomy on the carotid sinus 
ssParoreceptor function and the mechanical properties 
of the carotid sinus region. Some of these results have 


60* 


been described in brief elsewhere (Angell-James and 
Lumley, 1974). 


Materials and methods 

Simultaneous recordings were made of the diameter 
of the carotid bifurcation region and the arterial blood 
pressure in the vessel before (Fig. 1) and after carotid 
endarterectomy in 11 patients of whom 3 were female 
and 8 male. In 9 of these patients simultaneous 
electroneurograms were obtained from the carotid 
sinus nerve, The patients, who were aged 43-71 years 
(mean 58-9 + s.e.m. 24 years), were premedicated with 
papaveretum and scopolamine. Anaesthesia was 
induced with intravenous sodium thiopentone and 
maintained with nitrous-oxide-trilene-oxvgen mixture, 
The patients were artificially ventilated, pancuronium 
bromide being the muscle relaxant used. 


mm Hg 
200 


muon 





i sec 


Fig. 1. Recordings obtained from the left carotid sinus 
region of a female patient aged 66 years before endarter- 
ectomy. AENG, Averaged carotid sinus electroneurogram. 
BP, Arterial blood pressure measured in the carotid 
bifurcation. D, Diameter measured at the carotid 
bifurcation. 


The operation was on the left side in 7 patients and 
the right side in 4, the carotid bifurcation being 
approached through an oblique incision. along the 
anterior border of the sternomastoid muscle. After 
exposure the common, external and internal carotid 
arteries were carefully mobilized and the carotid 
sinus nerve identified. 


Blood pressure measurements 

The arterial pressure in the region of the carotid sinus 
was measured with a 19G Butterfly needle infusion se: 
connected to a pressure transducer (Cambridge P. T. 8) 
Signals from the transducer were suitably amplified 
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(Angell-James, 1971c) and recorded on a multi- 
channel ultraviolet light recording oscillograph (S.E. 
Laboratories Ltd.). 

The frequency response of the catheter-manometer 
system was determined by the method of Frank (1903). 
The undamped natural frequency response of the 
system was found to be greater than 70 Hz, the 
degree of damping being 0-25. This gave an estimated 
amplitude distortion of less than 5 per cent up to 
17 Hz. 

Zero pressure was taken as the level of the carotid 
bifurcation and calibration of the transducer was 
made against a mercury manometer. 

Ihe patient's blood pressure was measured pre- 
and postoperatively using a sphygmomanometer. 
Postoperative measurements of blood pressure and 
heart rate were made quarter-hourly for 4 hours and 
at least hourly for a further 24 hours. 


Measurement of arterial diameter 

The diameter of the vessel in the region of the common 
carotid bifurcation was measured simultaneously with 
the pressure recordings by means of a cantilever 
transducer (Murgo et al., 1971). The arterial diameter 
was first measured with an external caliper, and an 
appropriate-sized shoe was then attached to the 
transducer. 

Care was taken to mark the vessel so that the 
cantilever could be replaced in an identical position 
before and after endarterectomy. 

The frequency response of the cantilever was flat 
(+2 per cent) up to 20 Hz and produced a distortion 
Of —1 per cent g> load. The signals from the canti- 
lever transducer were also recorded on the ultraviolet 
light recorder after suitable amplification and it was 
calibrated after each recording using metal cylinders 
of known diameter. 


Electroneurogram of the carotid sinus nerve 

The spontaneous activity in the carotid sinus nerve 
was recorded in 9 subjects using a silver-silver- 
chloride bipolar electrode. The signals were amplified 
(Angell-James, 1971c) and averaged and were displaced 
on the ultraviolet light recorder. The signals were also 
monitored by a loudspeaker. The ENG amplifier was 
standardized by means of an electrical calibration. 


Calculation of results 
From the records the systolic and diastolic arterial 
pressures and diameters were measured before and 
after endarterectomy. In view of the variation in the 
blood pressure during respiration and as a result of 
the operation, measurements were made from cycles 
which had been matched for pressure and heart rate. 
The nerve average recordings of the same cycles were 
then measured and compared. 

The following calculations were made using 
formulae employed bv Arndt et al. (1971) and Gozna 
et al. (1973). 

|. Percentage variation in diameter (PVD) (95): 

ADx100  (Da— Dj 


PPpaet a 


x 100. 
Do D, 
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2. Pressure-strain elastic modulus (£,) (g em-?): 
; ss 
E = AP x D, Do = n7 Py n Po) X D, : k 

is AD D, m D, 


3. Volume elastic modulus (K) (dynes cm? x 105) 
defined by Frank (1920) as K = (AP/MV) x V, which 
may be approximated as 


.APxD, _ (Pm— Po) x Dy 





4. Pulse wave velocity (C) (m sec™?): 
C= (Kfe 
5. Distensibility: 
AD Du 7 Do 
APO Pigs Pe.” 


The symbols are: D,. maximum diameter; Dy, 
minimum diameter; P,, maximum pressure; Pe, 
minimum pressure; â, the difference; V, the volume; 
2, density of blood ( = 1-056). 


Statistical analysis 

The results are expressed as a mean 4 the standard 
error of the mean. Student's /-test was used to 
evaluate the significance of the mean of the differences 
between paired observations. 


Results 

Of the 11 patients used in this study, all had angio- 
graphic evidence of atheroma involving the internal 
carotid artery on the operated side. Six had some 
degree of hypertension recorded during the operation, 
with diastolic pressures in excess of 95 mm Hg and 
systolic pressures in excess of 150 mm Hg. 

Despite adequate blood and fluid replacement the 
blood pressure fell postoperatively in 5 patients 
within 4-18 hours and rose in 2 patients at 17 and 
22 hours respectively but only to their preoperative 
level. 


Vessel diameter 
The diameter of the vessels was measured during 
diastole at equivalent pressure (P 0-4) before and 
after endarterectomy. It was larger in 7 patients after 
endarterectomy and smaller in 4. After endarter- 
ectomy, there was an increase in the mean value for 
the diastolic diameter of 0-36 +023 mm (P » 0-1). 
The percentage change in the diameter of the vessel 
(PV D) during the cardiac cycle was less after endarter- 
ectomy than before in 10 of the 11 cases. It varied in 
different subjects from 0:96 to 6:71 per cent before 
endarterectomy, and from 0-30 to 4:49 per cent after 
endarterectomy. The case with a PVD of 4-49 per cent 
after endarterectomy was the only one which was 
larger after the procedure. If this case is excluded 
from the statistical analysis the mean difference of the 
PYD is significant (P < 0:02). 


Distensibility 
The mean ratio of the change in diameter to thee 
change in the pulse pressure in 10 of the 11 patients 
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Table I: MECHANICAL PROPERTIES OF THE CAROTID BIFURCATION 


"os. Pre-endarterectomy 
(C) 
Blood pressure (mmHg) 
Svstolic 174-5 15-8 
(264—104) 
Diastolic 100-2 He 10:0 
(60-161) 
Pulse pressure 743483 
(27-110) 
Diameter (cm) 
Svstolic 0-999 .:- 0-042 
(0:792—1-178) 
Diastolic 0-971 .- 0-045 
(0-820—1-182) 
Difference 0-028 -- 0-005 
(0-010—0-052) 
PVD (2): AD! D, 100 3:10 2. 0-66 
(0-96-6-71) 
Distensibility: AD/AP 0-0050 + 0-0016 
{0-0094--0-0192) 
Ey (g cm 7): (AP/AD) x Dy 5604-2 +. 1364-6 
(578:8—14,229-9) 
K (dynes em? x 105) 2:749 +- 0-669 
AP D,/2AD (0-.283—6:980) 
C (m sec) 4(K/z) 14-8] 2:03 
(5:19—25-72) 
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was greater before endarterectomy (0:005 + 0-0016) 
than after (0:0025 + 0-0003) (P 0-1), indicating that 
surgery results in a ‘stiffer’ vessel. In only 1 case was 
the distensibility increased by surgery (exclusion of 
this patient from the analysis reduced the P value to 
«OD. The patient with the largest distensibility 
before endarterectomy was a normotensive man 
who was also the youngest patient in the series, aged 
43 vears. 


Elastic modulus and pulse wave velocity 

The pressure-strain elastic modulus (£,) was larger 
after endarterectomy than before in 10 of the 11 
subjects by a mean value of 3755:8 + 2666-7 g cm~? 
(P>0-1) (Table I). Thus, the vessel resisted deforma- 
tion more after endarterectomv. In the same subjects 
the volume elastic modulus (K) and pulse wave 
velocity (C) were increased after endarterectomy. The 
range of pulse wave velocity before endarterectomy 
was 5:2-25:-7 m sec! (mean 14:8: 2:0). The mean 
value after endarterectomy was 18:8 m sec-! (Table I). 
A significant increase in the pulse wave velocity was 
found in the 10 cases after endarterectomy (P < 0-02). 


Carotid sinus nerve activity 

The recorded activity in the carotid sinus nerve was 
greatest in the youngest subject. This patient had a 
normal blood pressure and had the largest PFD of 
the group prior to endarterectomy. In this subiect 
the diameter of the artery was increased following 
endarterectomy, as was the recorded activity in the 
carotid sinus nerve. This points to a direct relationship 
between baroreceptor activity and carotid sinus 
wregion diameter, and a similar correlation occurred 
in the recordings from a further 5 subjects. 
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Post-endarterectomy Difference 





(E) NUR ^ 

(264—104) 

98.3 she 9-6 1-9 ae 2°6, P004 
(60-161) 
(27-103) 

1024 003E — -0-026 Q180, Poe Oe] 
(0-907-1:166) 

1:007 0-031 0036 -0D23 P 04d 
(0-890—1:155) 

0-018 -+ 0-003 0-01 0:006, Peds 
(0-003-0-040) 

1-77 30-37 1-33. 0-69, Peco] 
(0:30—4-49) 
(0-0003--0-0040) 

9359-9 -= 3551-8 — A7SSe8 266607, P 01 
(3017-1-43 712: 5) 

4-39] Le 1:742 dens | $4? Í RÜR, Po 
(1-480-21-441) 

18-77 -- 2-87 3°97 LOR, P 1 


It was found that the activity in the carotid sinus 
nerve was greater in 4 out of 9 patients after endarter- 
ectomy and the same in a fifth. 

Early postoperative («1 hour) blood pressure 
measurements were only obtained in 6 of the 9 subjects 
in which carotid sinus nerve activity was recorded, In 
all 6 cases there was a positive correlation between the 
nerve activity and this blood pressure recording: 3 
cases with increased nerve activity had a fall in blood 
pressure compared with the preoperative level, 2 had 
decreased nerve activity and a higher blood pressure 
and the subject with unchanged nerve activity had no 
blood pressure changes. 


Effect of local anaesthesia on the carotid sinus nerve 
In view of the correlation between carotid sinus nerve 
activity and postoperative blood pressure, an attempt 
was made to find out whether the postoperative 
hypotensive phase was reflexly engendered through 
increased. baroreceptor activity by locally blocking 
the afferent impulses. 

A cannula was placed with its tip in the sinus region 
prior to skin closure in 11 subjects. Postoperatively 
when a hypotensive episode occurred | ml of | per 
cent lignocaine was infused down the cannula and the 
blood pressure recorded at frequent intervals. 

In 5 of the 6 patients in whom there had been a faf 
of diastolic blood pressure in excess of 30 mm He the 
blood pressure began to rise within 5 minutes of the 
local anaesthetic infusion and was maintained for up 
to 45 minutes. 


Discussion 
These results show that carotid endarterectomy leads 


to changes in the mechanical properties of the carotid 
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sinus and in the carotid sinus nerve impulse traffic, 
and it is now necessary to discuss their relationship to 
the alterations in postoperative arterial blood pressure 
which were observed in our patients and in those 
reported by Wade et al. (1968). 

The pre-endarterectomy diameter of the carotid 
bifurcation was larger than that previouslv recorded 
from measurements made on the common carotid 
artery (Greenfield et al., 1964; Arndt et al., 1968). 
However, following endarterectomy the diameter of 
the carotid sinus region was found to be larger in the 
majority of the patients and less distensible. This was 
an unexpected finding since not only had a tuck been 
taken in the vessel during the suturing but the rigid 
atheromatous core had also been removed. 

The operation of endarterectomy resulted in an 
increase in the diastolic diameter in 7 of the 11 patients’ 
arteries, The explanation for this may be that as a 
result of the removal of the diseased intima and a 
variable amount of the media during endarterectomy 
the arterial wall was made thinner and weaker so that 
it could expand more at the same pressure than before 
operation when it was limited by the atheromatous 
plaque. By enlargement of the internal diameter of the 
artery the tension in its wall would be increased (law 
of Laplace). 

With regard to the percentage change in diameter 
(PVD) of the vessel with each cardiac cycle, our 
observed change of 3 per cent was also less than the 
14 per cent reported by Arndt et al. (1968), although 
values of over 6 per cent were recorded in 2 of our 
cases, These differences could be explained by the 
different position. of the recordings and on the 
differences of the recording techniques. Our patients, 
however, were older than those investigated by Arndt 
et al. (1968) and the arteries of older people are 
known to be less distensible (Learovd and Taylor, 
1966). Moreover, manipulative exposure of arteries 
during surgery renders the vessels more rigid (Arndt 
et al., 1968), and atheroma also reduces the disten- 
sibility of the arteries, at least in the experimental 
animal (Newman et al, 1971; Angell-James, 1974a). 
Endarterectomy reduced the PVD in 10 of 11 patients; 
the only patient in whom it was increased after 
endarterectomy was the oldest patient (aged 7! years), 
and it is possible that the atheroma in this patient had 
a greater effect on reducing the distensibility before 
endarterectomy than did the subsequent excision of a 
part of the vessel wall. 

The reduction of the distensibility and PVD which 
occurred in 10 of the 11 patients after endarterectomy 
could be explained by the excision of the extensible 
intima and media containing smooth muscle and 
elastic tissue. In 7 of the patients the diameter of the 
artery was increased, and this tn itself could account 
for a reduction of the distensibility since the normal 
vessel is less distensible at larger diameters, as demon- 
strated by pressure-volume curves. These curves are 
curvilinear towards the pressure axis. The linear part 
of the curve is maintained by the visco-elastic properties 
of the smooth muscle and elastic tissue; at larger 
diameters the distension of the vessel is limited by the 
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collagen tissue. In the patients in whom the vessel 
diameter was smaller following operation the redwc-*e« 
ton in distensibility might also be explained by the 
less distensible part of the pressure-volume curve 
occurring at a smaller diameter as a result of the 
exclusion of a part of the wall by the sutures. 

The calculated value of 5604 g cm? for the pressure- 
strain elastic modulus prior to endarterectomy was 
similar to that of 6158 g cm ? for the common carotid 
artery found by Greenfield et al. (1964). The pulse 
wave velocity of 14-8 m sec ' cited in the present series 
is higher than that found for the common carotid 
artery by Arndt et al. (1968), whose figure was 
46msec ', although the youngest patient in our 
series had a pulse wave velocity of 52 m sect. The 
disease in this patient was localized in an area of the 
distal common carotid artery and did not really 
involve the carotid sinus. The comparatively high 
values for the pulse wave velocity in the remainder of 
the group is to be expected because of the reduction 
in vessel distensibility. 


The relationship between the mechanical properties of 
the carotid bifurcation and baroreceptor activity 

A close correlation exists between the averaged 
carotid sinus nerve activity, diastolic diameter and 
the immediate postoperative blood pressure in many 
of the patients in whom carotid nerve recordings were 
obtained. However, no conclusions can be drawn 
from the patients in whom the sinus nerve activity 
was less after endarterectomv, as this may have been 
due to inadvertent damage to the nerve or sinus wall 
during the operation or to a different positioning of 
the electrode during the repeat recording. To our 
knowledge this is the first time spontaneous carotid 
sinus nerve activity has been successfully recorded in 
man. 

The alteration in the baroreceptor activity could 
be accounted for by a change in the mechanical 
properties of the wall of the carotid sinus, since it is 
known from other studies that baroreceptor activity 
can be modified bv changes in the visco-elastic 
properties of the arterial wall in which they are 
situated (Landgren, 1952; Aars, 1968; Angell-James, 
1971a, 1973a, b, 1974a, b). 

Baroreceptors are stretch receptors whose activity 
increases with blood pressure by distension of the 
vessel wall (Heymans and Neil, 1958). The whole nerve 
activity with each pressure pulse is also directly 
related to the pulse pressure (Ead et al., 1952; Angell- 
James and Daly, 1970; Angell-James, 1971c). After 
carotid endarterectomy, therefore, sinus nerve activity 
at a given diastolic pressure might be expected to be 
increased because the vessel wall has been shown to be 
more stretched, but baroreceptor sensitivity would 
be reduced in proportion to the degree of loss of 
distensibility, as found by Angell-James (1973a, b, c, 
1974a, b). On the other hand, the phasic changes in 
activity with each pressure pulse will be reduced 
because of the reduction in PVD and in distensibility. 

Our findings have a bearing on the mechanism by'e 
which the postoperative changes in blood pressure 
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occur. It is suggested that hypertension could be 
eexplained by damage to the carotid baroreceptors. 
carotid sinus wall or the sinus nerve during endarter- 
ectomy, resulting in a diminution of baroreceptor 
nerve activity and thus a reduction of reflex inhibition 
of the vasomotor ‘centre’. Wade et al. (1970) had 
previously reported that the preoperative baroreceptor 
reflex response, as indicated by the Valsalva 
manœuvre, was weak, and this could result from the 
reduced distensibility of the sinus region reported in 
this paper and/or a reduction in the number of active 
baroreceptor units through pathological changes in the 
wall, as shown in man (Abraham, 1969) and in experi- 
mental atherosclerotic animals (Angell-James, 19742). 
These facts would certainly explain the low level of 
recorded nerve activity from the sinus nerve in all but 
the youngest patients in the present series, and could 
be partially responsible for the preoperative hyper- 
tension observed in 6 of these patients. Postoperative 
hypotensive episodes which are accompanied by brady- 
cardia are likely to be due to the increased sinus nerve 
activity resulting from the increased diameter of the 
carotid sinus. This hypothesis is supported by two 
facts. First, there is an inverse relationship between 
the sinus nerve activity and the systemic blood 
pressure, and secondly, this postoperative hypotensive 
effect can be corrected by injection of a local anaes- 
thetic into the carotid sinus region. The permanent 
nature of this treatment may be accounted for by 
adaptation of the baroreceptors. 


Conclusions 

It is suggested that the hypertension after carotid 
endarterectomy can be avoided bv taking particular 
care to avoid damage to the carotid sinus region and 
carotid sinus nerve. In the event of reflex hypotension 
occurring it is likely to be due to changes in the 
mechanical properties of the arterial wall resulting in 
increased baroreceptor activity which can be blocked 
by injection of a local anaesthetic into the region. 
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Serum fibrin/fibrinogen degradation products 
after experimental pulmonary embolism 


D. R. B. JONES, C. V. RUCKLEY, ROSEMARY OWENS AND J. D. CASH* 


SUMMARY 

Serum fibrin|fibrinogen degradation products (FDP) 
have been measured for up to 12 hours after pulmonary 
embolism in 11 anaesthetized dogs. Embolism was 
produced by the reinjection of 3 ml[kg of clotted 
autologous blood. Five control animals received a 
similar volume of injected saline. 

There was a significant increase in FDP levels in 8 
out of 11 animals. The rise appeared within 10 minutes 
and reached a maximum at 30-60 minutes. High levels 
were sustained for up to 7 hours. There was considerable 
individual variation in response. 

A second embalus 4 hours after the first in 5 animals 
tended to produce a greater increase in FDP. 

These data lend support to clinical observations. 


CLINICAL studies have shown that serum fibrin/ 
fibrinogen degradation products (FDP) may be 
significantly raised in major venous thrombo-ernbolic 
disease (Cash et al., 1969; Ruckley et al., 1970; Jones 
et al., 1974). The diagnostic value of this finding has 
proved difficult to evaluate in patients because of 
frequent uncertainty over the precise timing and extent 
of embolism, the apparently transient nature of the 
FDP elevations and the natural objections to frequent 
blood sampling. Clinical results also suggest that 
individuals may vary in their FDP response to embol- 
ism. It was necessary, therefore, to examine therelatior- 
ship under controlled laboratory circumstances. 

The aims of this study were to elucidate: 

1. Whether the embolism consistently caused an 
elevation in serum FDP. 

2. The time relationship between embolism and 
FDP elevation. 

3. The duration of the FDP response. 


Materials and methods 

Sixteen mongrel dogs of 11:5-26:5 kg were studied. 
Each was fasted for 12 hours and the experiment 
performed under intravenous pentobarbitone, endo- 
tracheal intubation and spontaneous respiration. 
Using aseptic technique a 2:1-mm Portex cannula was 
introduced into the superior vena cava via the external 
jugular vein for venous sampling. A wide bore Portex 
drip tube (4-1 mm) was inserted into a femoral vein 
and advanced into the right atrium. 

Three basal blood samples were taken. The embolus 
was prepared by withdrawing 3 ml blood/kg bcdy 
weight into a syringe and allowing it to clot. After 
1 hour the clotted blood was reinjected via the right 
» atrial cannula. Frequent blood samples were with- 
drawn via the jugular cannula whose patency was 


maintained by a slow saline infusion. Respiratory rate 
and central venous pressure were monitored through- 
out. After an average of 8 hours a lethal injection of 
pentobarbitone was administered and autopsy per- 
formed. 

Six dags were given one embolus by the method 
described. Five were given a second embolus 4 hours 
after the first. Five controls underwent identical 
operative procedures, but were given a saline injection 
of equivalent volume. 


Laboratory tests 

Venous blood was collected in glass tubes containing 
Trasylol. After clot retraction the serum was separated 
and thrombin added. If any further clot formed this 
was separated by centrifugation. FDP were estimated 
by the tanned red cell haemagglutination inhibition 
immunoassay (Merskey et al., 1969) as modified by 
Das (1970) using canine fibrinogen antiserum and 
canine red cells. Microtitre doubling dilution apparatus 
was employed throughout. Fibrinogen, platelet counts 
and packed cell volume estimations were also per- 
formed. 


Results 
During the basal period the mean FDP level was 
9 ug/ml with a range of 3-51 ug/ml. 

After the embolus 1 dog died at 15 minutes. None of 
the other animals showed cardiorespiratory embarrass- 
ment. They were monitored for periods of from 4 to 
14 hours after the embolism with a mean of 9 hours. 


Table I: FDP LEVELS BEFORE AND AFTER 
EMBOLISM 
Post-embolism 


Pre-embolism (first hour) 
FDP (ug/ml) peak FDP (ug/ml) 
Group No. Mean Range Mean Range 
Embolism 11 9 3-29 142 26-410 
Contral 5 10 5-51 23 6—51 


Difference between the control and embolism groups is 
significant (P — 0-001). 


Within 10 minutes of the embolism a marked rise in 
serum FDP was noted in 8 out of 11 animals. Maximum 
values were reached at 30—60 minutes and gave a mean 
of 142 ug/ml. None of the 5 control animals showed a 
significant rise during this period (Table I). 

Fig. 1 shows the results in a typical control animal. 
Before the embolism the FDP varied between 4:8 and 
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Fig. 1. Serum FDP values in an animal receiving a control 
1njection of saline. 
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Fig. 2. Serum FDP values in an animal receiving a single 
embolus. 
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Fig. 3. Serum FDP values in an animal receiving two emboli. 
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Fig. 4. Serum FDP values in control animals and animals 
receiving one embolus (geometric means + 1 s.e.m.). 


9-6 ug/ml and gradually increased after injection to 
51-2 ug/ml at 7 hours. 

Fig. 2 shows the effect of a single 40-ml embolus in 
1 animal. The FDP increased to 409-6 ug/ml within 
1 hour. Levels remained high for the 11-hour duration 
of the experiment but fluctuated considerably during 
this time. 

Fig. 3 shows the effect of a second embolus in 1 dog. 
After an initial 35-ml clot the FDP rose to 460-8 ug/ml, 
but after a second clot of the same volume 4 hours 
later the FDP rose to 4915 ug/ml. At autopsy the right 
lung and right pulmonary artery were found to be 
packed with clot, whereas 8 hours or more after a 
single embolism 1t was usual to find only scanty 
remnants of clot in the pulmonary arterial tree. Two of 
the dogs in this group did not show any significant 
FDP response to the second embolus. 

Fig. 4 shows the geometric mean of the results in 
6 dogs given a single pulmonary embolus and that of 
the 5 control animals. In the control group a gradual 
increase of FDP after prolonged anaesthesia can be 
seen. In the pulmonary embolism group the rise in 
FDP began within 10 minutes and reached a maximum 
within 30-60 minutes. The level thereafter fluctuated 
in individual animals, but tended to remain elevated 
for up to 7 hours or more. 

These results have been analysed with Student’s 
t-test and the difference between control and pulmonary 
embolism groups is significant (P « 0-01) at 10 minutes 
and remains significant (P < 0-05) for 6 hours. 


Discussion 

The method of embolism production in this experiment 
was chosen after a series of pilot studies of alternative 
methods of clot formation in the dog. It was selected 
for its simplicity, reproducibility and the fact that in 
contrast with most other methods which have been 
described it involved minimal trauma or stress to the 


animal, factors which might of themselves cause se. 


disturbance of coagulation or fibrinolysis. 


di Control e we 


It must be acknowledged that the type of clot 
. produced in an acute experiment of this type is 
different in structure and probably fresher than most 
emboli in man. Furthermore, it is well known that 
there are considerable differences in fibrinolytic 
systems between species. One illustration of this is the 
high FDP levels commonly found in dogs (Owen et al., 
1971). This was confirmed by the mean basal level of 
9 ug/ml in this study. 

Nevertheless, we believe that these results correlate 
well with clinical experience. Even in reliably docu- 
mented embolism in humans we have not always been 
able to demonstrate high FDP levels. Similarly, despite 
the use of a standard weight-related volume of clot in 
this study 3 out of 11 animals did not show any 
elevation of serum FDP. 


Conclusions 

We conclude that in the dog, as in the human, 
pulmonary embolism is associated with marked 
elevation of serum FDP. In this particular experimental 
model the elevation began within 10 minutes of the 
embolism and reached a peak at 30-60 minutes. 
Thereafter the FDP followed an erratic course but 
tended to remain high for at least 7 hours. These 
changes were not consistent in all subjects. These data 
tend to support our view that FDP measurement is a 
potentially valuable aid in the diagnosis of venous 
thrombo-embolic disease. 
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Stress—a significant factor in venous thrombosis? 
B. J. BRITTON, CHRISTINE HAWKEY, W. G. WOOD AND MURIEL PEELE* 


SUMMARY 

The changes in blood coagulation, fibrinolysis and 
sympatho-adrenal activity have been studied in 30 
patients before, during and after elective surgery. The 
significance of adrenaline in the causation of the changes 
in coagulation and fibrinolysis has been investigated in 
three experimental models, using in man the adrenergic 
stimulus produced by exercise and in sheep the 
adrenergic stimulus produced by haemorrhage. 

During exercise in man the coagulation change 
closely correlated with the adrenaline response but 
fibrinolysis did not. Furthermore, the coagulation 
response was modified by beta adrenergic blockade 
with propranolol, oxprenolol, pindolol and butoxamine 
but not practolol, suggesting that this response was 
mediated by the beta-2 adrenergic receptor. Fibrinolysis 
was not inhibited by these drugs. 

Substantiation and development of these findings 
could lead to a new approach to the problem of venous 
thrombosis by inhibiting the coagulation changes that 
occur with surgery, without altering the fibrinolytic 
response. | 


Venous thrombosis occurs in a large proportion of 
surgical patients and in a few it is responsible for 
significant morbidity and mortality. The classic triad 
of reduction in blood flow, alterations in blood 
coagulation and changes in the vessel wall is still 
regarded as the best explanation of the aetiology of 
the condition (Virchow, 1860), and the various 
methods for preventing venous thrombosis all 
modify one or other of these factors. Little attention, 
however, has been paid to the reasons why these 
changes occur. This paper discusses one aetiological 
factor in the changes in blood coagulation that; are 
induced by surgical trauma. 

Injury 1s associated with a sympatho-adrenal 
response as well as changes in blood coagulation 
(Franksson et al., 1954; Innes and Sevitt, 1964). 'For 
a long time it has been known that these responses 
might be related, because adrenaline infusion and 
factors which stimulate endogenous adrenaline 
release such as fear, pain and haemorrhage all shorten 
the coagulation time of blood (Cannon and Gray, 
1914; Grabfield, 1916). In support of this concept 
hypercoagulability has been described before operation 
when sympatho-adrenal stimulation due to fear and 
anxiety may well be present. These changes have been 
correlated with the subsequent development of 
venous thrombosis (Gallus et al., 1973). 

One of the principal features of the hypercoagula- 
bility occurring with surgery is a rise in the concentra- 
tion of clotting Factor VIII (antihaemophilic globulin). 
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This change also occurs after adrenaline infusion or 
endogenous release of adrenaline by muscular 
exercise or haemorrhage (Ingram, 1961; Ikkala et al., 
1963; Leandoer, 1968). 

Most thrombi detected by modern techniques 
disappear as a result of fibrinolysis without producing 
clinical symptoms or signs. Fibrinolysis is initially 
stimulated by surgical trauma, but there is a marked 
postoperative decrease in fibrinolytic activity (Innes 
and Sevitt, 1964; Mansfield, 1972). Infusion of 
adrenaline and muscular exercise will activate fibrino- 
lysis, but it is by no means certain that this is a direct 
effect or that sympatho-adrenal stimulation plays any 
significant role in the removal of venous thrombi by 
fibrinolysis (Biggs et al., 1947; Holemans, 1963). 

With the introduction of drugs such as propranolol 
which inhibit only the beta actions of adrenaline 
(Ahlquist, 1948; Black and Stephenson, 1962) it was 
shown that the rise in Factor VIII produced by 
adrenaline infusion or muscular exercise could be 
prevented (Ingram and Vaughan Jones, 1966; Cohen 
et al., 1968; Cash et al., 1970). More recently it has 
been suggested that the metabolic actions of adrena- 
line, which would include the coagulation changes, 
are mediated by a separate or beta-2 receptor (Lands 
et al, 1967). Drugs such as practolol, which is a 
specific beta-1 blocker and inhibits only the cardiac 
effects of adrenaline, and butoxamine, which inhibits 
only the metabolic or beta-2 effects, are now available. 
The effects of these newer drugs on blood coagulation 
and fibrinolysis have not yet been studied. 

The present studies were designed to elucidate 
further the role of sympatho-adrenal stimulation in 
the hypercoagulability which accompanies surgical 
trauma and to demonstrate whether the changes 
observed could be inhibited by adrenergic antagonists. 


Materials and methods 

Blood for catecholamine analysis was separated 
immediately after sampling and stored at —76°C 
until analysed within 1 week. Adrenaline and nor- 
adrenaline concentration was measured by the semi- 
automated method of McCullough (1968). 

Blood for coagulation studies was anticoagulated 
with sodium citrate and samples for thrombelasto- 
graphy and fibrinolytic activity were analysed at once. 
The remaining blood was separated and the plasma 
stored at —20°C until required for Factor VIII 
analysis. 


* Department of Surgery, St Bartholomew’s Hospital, and 
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Thrombelastography, which is a convenient and 
» reproducible method for measuring whole blood 
clotting time, was performed according to the metnod 
of Hartert (1948). This was used as an overall 
indicator of clotting activity. Factor VIII was mea- 
sured by the one-stage method of Hardisty and 
Macpherson (1962) and was used as an indicator of 
increased clotting activity. Plasminogen activator 
concentration, measured by the euglobulin clot lysis 
time (Buckell, 1958), was used to assess changes in 
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fibrinolytic activity. The results have béen expressed 
as time except in the third series of experiments where 
the results were expressed as plasminogen activator 
units, obtained by dividing 1200 by the euglobulin 
lysis time expressed in minutes. 


1. Response to surgery (man) 

Thirty petients undergoing elective upper abdominal 
surgery were studied. All the subjects gave their 
informed consent prior to the investigation (Table I). 
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á Fig. 1. The response of Factor VIII, adrenaline, euglobulin lysis tıme and pulse rate to graded muscular exercise. Difference 


before and after exercise corrected for the varying times taken to reach exhaustion. 
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Blood samples were taken 3 days and 3 hours before 
operation, after induction of anaesthesia, 1 hour 
after the start of surgery and at the end of operation. 
Postoperative samples were taken at 1, 3, 4 and 7 days 
after surgery. 


2. Response to exercise (man) 

Ten human volunteers exercised on a bicycle ergo- 
meter (Elema Schonander) five times at weekly 
intervals. The exercise load was progressively increased 
by 300 kpm/min week-!, commencing with a load of 
300 kpm/min. On each occasion the subjects exercised 
for 5 minutes except with the final load of 1500 kpm/ 
min when they all exercised until they were exhausted 
and the duration of the exercise noted. Pulse rate was 
measured and blood samples for analysis were taken 
before and after exercise. 


3. Effect of beta adrenergic blockade during exercise 
(man) 

Five human volunteers exercised on a bicycle ergo- 
meter at a fixed work load (1050 kpm/min) for 5 
minutes on 4 successive weeks. On the first occasion 
the subjects took 120 mg oxprenolol (Trasicor, Ciba) 
orally 14 hours before the experiment. Exercise on the 
second occasion was performed without any drug, 
whilst for the third and fourth experiments each 
subject took respectively 120 mg propranolol (Inderal, 
ICI) and 12:5 mg pindolol (LB 46, Sandoz) orally 
14 hours beforehand. Blood samples were taken before 
and after exercise. 


4. Response to haemorrhage and the effect of beta 
adrenergic blockade (sheep) 

Twelve adult female Blackface sheep were divided 
into four groups of 3 animals each. After anaesthesia 
had been induced each animal was intubated and 
artificially ventilated with nitrous oxide and oxygen. 


Table I: OPERATIONS PERFORMED ON THE 
30 PATIENTS STUDIED 


Operation No. of cases 


Proximal gastric vagotomy 
Splenectomy and lymph node mapping 
Partial gastrectomy 

Truncal vagotomy and pyloroplasty 
Cholecystectomy 

Miscellaneous 


Ch RAD OS 





The animals were then bled sufficient to lower their 


mean arterial pressure to 100 mm Hg. This pressure *: 


was then maintained for 30 minutes. Further haemor- 
rhage lowered the pressure to 80 mm Hg and this was 
maintained for 30 minutes. Finally, the pressure was 
lowered to 60 mm Hg and this was maintained for 
60 minutes. Blood samples for analysis were taken 
prior to the commencement of haemorrhage and at 
the end of each period. 

The first group of animals was infused with saline 
and served as the control. The second group was 
infused with propranolol, 7 ug/kg body weight min-!, 
commencing after the control sample and continuing 
throughout the period of haemorrhage. The third 
group was infused with 30 ug/kg body weight min- 
of practolol followed by haemorrhage, whilst the last 
group was infused with 100 ug/kg body weight min- 
of butoxamine (Burroughs Wellcome). 

The results for the second and third series of 
experiments were submitted to statistical analysis. 
In the graded exercise experiment differences before 
and after exercise were compared for each parameter 
using an analysis of covariance. The time taken to 
reach exhaustion, which varied from subject to 
subject, was taken as the independent variate and the 
least squares estimates shown in Fig. 1 are derived 
from this analysis. In the third experiment differences 
between before and after exercise were compared 
between experiments for each parameter using an 
analysis of variance. 


Results 
1. Response to surgery (man) 
There was no change in the mean adrenaline response 
to surgery as measured in the peripheral venous blood 
at the time of sampling (Table II). However, the mean 
values hide the changes that occurred in individual 
patients. Sixteen of the 30 patients showed a rise in 
the concentration of adrenaline immediately prior to 
premedication when compared with the sample 3 days 
before operation. Fourteen patients showed a rise in 
adrenaline concentration during the middle of their 
operation when compared with the value obtained 
after induction of anaesthesia, and in 2 of them the 
concentration was elevated sevenfold. 

The concentration of Factor VIII rose during and 
after surgery. Twelve patients showed a rise in Factor 
VIII whilst waiting for their operation, and 11 of 


Table II: BIOCHEMICAL AND HAEMATOLOGICAL CHANGES OCCURRING WITH SURGERY 


Adrenaline Factor VIII Thrombelastograph Euglobulin 

(ug/l) (%) clotting time (sec) lysis time (min) 

Time mean sd mean s d. mean s.d. mean s.d' 

3 Days preoperatively 0 32 0-30 86 32 469 145 128 64 

3 Hours preoperatively 035 0:36 89 42 490 99 107 58 

After induction of anaesthesia 0-40 041 78 38 463 64 88 66 

I Hour after start of operation 0 37 0-36 110 37 427 80 49 46 

End of operation 0 38 0 36 136 70 355 98 94 85 

] Day postoperatively 0-34 0 27 107 43 464 101 210 9] 

3 Days postoperatively 0-34 0 32 147 65 384 91 181 102 
4 Days postoperatively 0-26 0-29 136 41 440 67 166 105 ‘= 

7 Days postoperatively 0-42 0-50 162 76 443 81 158 79 
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Fig. 2. The plasma adrenaline response to exercise and the effects of beta adrenergic blockade with oxprenolol, propranolol 


and pindolol (LB 46) in 5 subjects 


these had an associated rise in adrenaline concentra- 
tion. The thrombelastograph clotting time showed a 
similar pattern of response, with no obvious mean 
change preoperatively but a progressive shortening of 
coagulation time during surgery itself. Twenty-one cf 
the patients showed this pattern and 10 of these had a 
concomitant rise in adrenaline concentration. Fibrino- 
lysis was increased ın 19 patients preoperatively and 
in 28 patients during operation. There was a marked 
prolongation of euglobulin lysis time after operation, 
and in 19 patients this began before they left the 
operating theatre. 


2. Response to exercise (man) 

The results of graded exercise are shown in Fig. 1. 
Exercise at the lower work loads did not stimulate an 
adrenergic response, but when the subjects exercised 
to exhaustion there was a sharp significant rise in the 
venous plasma adrenaline concentration (P < 0:025). 
A similar pattern of response was seen with Factor 
VIII, there being no rise in concentration until] the 
subject exercised to exhaustion (P<0-001). The 
correlation coefficient r for these two graphs is 0-77 
(P « 0-001). Fibrinolysis, however, showed a different 
response with activation even at the lowest wcrkloads. 


~ Although the change in fibrinolysis was significant 


(P « 0:005), a correlation with adrenaline response was 


not found (r= —0:10, P>0O-40). Pulse rate rose 
linearly with exercise load (P « 0:005). 


3. Effect of beta adrenergic blockade during exercise 
(man) 

Plasme adrenaline concentration (Fig. 2) was not 
altered by the control exercise, but there was a large 
and significant increase during exercise after taking 
beta blockers (P« 0-05). The individual Factor VIII 
changes were more variable (Fig. 3), but overall there 
was little change in concentration with or without 
beta adrenergic blockade (P 0-05). Fibrinolysis was 
only slightly activated by the control exercise (Fig. 4), 
but was markedly activated by exercise under beta 
blockade (P « 0-05). 


4. Response to haemorrhage and the effect of beta 
adrenergic blockade (sheep) 
The changes in plasma adrenaline concentration are 
shown in Table III. There was little change in central 
venous adrenaline concentration with or without beta 
adrenergic blockade until the blood pressure fell to 
60 mm Hg. At this point there was a steep rise which 
was most marked in the propranolol-treated group. 
The changes in thrombelastograph clotting time 
are shown in Fig. 5. There was a progressive shorten- 
ing in coagulation time with haemorrhage in the 
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Fig. 3. The Factor VIII response to exercise and the effects of beta adrenergic blockade with oxprenolol. propranolol and 


pindolol (LB 46) in 5 subjects. 
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Fig. 4. The euglobulin lysis ttme (ELT) response to exercise and the effects of beta adrenergic blockade with oxprenolol, 
propranolol and pindolol (LB 46) in 5 subjects. 
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control animals. Though there are inadequate numbers 
e far statistical analysis the results suggest that butox- 
amine reversed this change, making the animals 
hypocoagulable. Practolol did not appear to influence 
the hypercoagulability that occurred in the control 
animals, whilst propranolol appears to have prevented 
the change until the final fall 1n pressure. 


Discussion 

Despite intensive research the precise aetiology of 
venous thrombosis remains an enigma. There 1s, how- 
ever, no doubt that Virchow's three antecedent causes 
play a significant role in the pathogenesis of throm- 
bosis. Furthermore, it 1s necessary for at least two of 
these factors to coexist before local thrombosis can 
occur (Wessler, 1962). Neither venous stasis alone 
nor blood hypercoagulability alone will allow 
thrombosis to commence, but if they coexist, throm- 
bosis follows. The mechanism by which hyper- 
coagulability occurs is, therefore, of crucial importance. 

It is easy to understand that the trauma to cells and 
release of thromboplastic material into the circulation 
that occurs with surgery could activate the coagula- 
tion mechanism. However, the finding that hyper- 
coagulability is present before surgery and the 
occurrence of venous thrombosis in medical patients, 
particularly those with coronary thrombosis, suggests 
that other mechanisms also operate. 

Our data do not show a marked adrenergic response 
in every patient coming to surgery. Whilst some 
patients may not have such a response it is also 
possible that the measurement of peripheral venous 
adrenaline levels may not give an accurate indication 
of total sympatho-adrenal stimulation. Noradrenaline 
is the transmitter for the sympathetic nervous system, 
and on account of efficient neuronal uptake mechan- 
isms little of the released noradrenaline passes into 
the venous circulation. There are similar uptake 
mechanisms for adrenaline, so that venous plasma 
concentrations of these hormones are probably not 
the best indicator of the total sympatho-adrenal 
stimulus. Measurement of urinary catecholamines 
might give a fairer appraisal, and a recent study using 
this method confirms that an adrenergic response to 
surgery occurs and may commence before the patient 
reaches the operating table (Wright et al., 1974). 

We have confirmed the previous findings that 
endogenous release of adrenaline induced by exercise 
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is associated with a rise in Factor VII, and it is 
acceptable, at least in man, to regard this as a measure 
of blood hypercoagulability (Sise et al., 1962). The 
influence of beta adrenergic blockade 1s difficult to 
interpret. It might be expected that the marked rise in 
adrenaline that occurs with exercise under beta 
blockade would be accompanied by an associated 
rise in Factor VIII. The fact that this does not occur 
lends support to the concept that hypercoagulability 
induced by exercise in man 1s mediated by the beta 
adrenergic receptor, confirming previous experi- 
mental work (Cohen et al., 1968; Cash and Gader, 
1972). However, no alteration in the Factor VIII 
response occurred during the control exercise, so that 
a definite answer to this question must await further 
investigation. 

Both of these exercise experiments show that 
fibrinolysis is not directly mediated by adrenaline. 
Nevertheless, adrenaline might increase fibrinolysis in 
excess of that stimulated by exercise alone (Cash et al., 
1970). The pattern of fibrinolytic response to surgical 
operation does not follow any likely pattern of 
sympatho-adrenal stimulation, though it 1s possible 
that the stimulation of fibrinolysis seen preoperatively 
is adrenergically mediated either directly or through 
adrenergically mediated vasodilatation. 

The use of animal models and extrapolation of the 
results to man is notoriously difficult and this is 
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Fig. 5. Thrombelastograph clotting time response (TECR) 
to graded haemorrhage from sheep with and without 
beta adrenergic blockade (mean values) 


Table III; CHANGES IN ADRENALINE CONCENTRATION DURING HAEMORRHAGE FROM SHEEP WITH 


AND WITHOUT BETA ADRENERGIC BLOCKADE 


30 Min after After 100 mm After 80 mm After 60 mm 

Control 8 Blocker Hg for 30 min Hg for 30 min Hg for 60 min 
Group (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) 
Saline mean 0:31 — 0:28 0-47 410 
(control) s.d. 0:27 — 0:30 0-41 1-38 
Propranolol mean 1-29 1 09 1:39 1-69 17-38 
(7 ug/kg min!) s.d. 1-47 C-66 1 02 0 58 15-40 
Practolol mean 1:22 0-91 1:21 1-99 2°37 
(30 g/kg min-*) s.d. 1-00 0 84 0-68 1:11 2-58 
-* Butoxamine mean 0-39 0-43 0 79 1 64 2:47 
(100 pg/kg min-) s.d. 0 23 0 48 0-24 1-44 1:00 


a — —— ————M————————————————————————— o ——————————á 
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certainly true of studies of blood coagulation. It is 
apparent that the progressive hypercoagulability seen 
with haemorrhage from untreated sheep does not 
correlate with the central venous concentration of 
adrenaline. Nevertheless, inhibition of the action of 
adrenaline by butoxamine and propranolol has 
modified the clotting time response. This would 
suggest that these changes in coagulation are mediated 
by the beta-2 adrenergic receptor and lends support 
to the possibility of inhibiting the coagulation changes 
in man by suitable antagonists. 

There are therefore data to suggest that sympatho- 
adrenal stimulation plavs a significant role in the 
hypercoagulability that accompanies surgery. Sub- 
stantiation of this concept would mean that, with the 
introduction of more specific adrenergic antagonists, 
a new method of preventing venous thrombosis 
might become feasible. 
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The effect of truncal and selective vagotomy on 
the release of pancreatic glucagon, insulin 


and enteroglucagon 


R. C. G. RUSSELL, JAMES P. S. THOMSON AND S. R. BLOOM* 


SUMMARY 

To study the effect of vagotomy on the endocrine 
function of the pancreas, plasma pancreatic glucagon 
levels were studied | during insulin-induced hypo- 
glycaemia, and the plasma insulin and enteroglucagon 
levels after an oral hypertonic glucose meal. These tests 
were performed on patients who had either a truncal or 
selective vagotomy, all of them also having a drainage 
procedure. 

The rise of pancreatic glucagon levels during hypo- 
glycaemia was significantly less in the truncal vagotomy 
group compared with the selective vagotomy group. The 
rise of enteroglucagon in the two groups was identical, 
but whereas in those with a selective vagotomy there was 
a significant correlation between the rate of rise of the 
plasma euteroglucagon and the 2-hour insulin output, no 
such correlation was present in those having a truncal 
vagotomy. 

These results are interpreted. as indicating that 
division of the coeliac branch of the vagus nerve impairs 
the pancreatic secretion of both glucagon and insulin. 


VAGOTOMY in one of its various forms is the most 
widely practised surgical treatment for chronic 
duodenal ulcer, but there remains controversy as to 
which variant is preferable. The theoretical argument 
in favour of selective vagotomy is that it preserves the 
vagal innervation of the pancreas and liver, but there 
is surprisingly little information about the effect of 
truncal and selective vagotomy on pancreatic function. 
On the basis of its amylase output in response to 
insulin-induced hypoglycaemia, McKelvey et al. 
(1973) have shown that the exocrine function of the 
pancreas is reduced by truncal vagotomy compared 
with selective vagotomy. There is some evidence from 
animal studies that vagal stimulation results in the 
release of glucagon (Bloom et al., 1974) and of insulin 
(Daniel and Henderson, 1967), but the effect of 
vagotomy on pancreatic endocrine function in man has 
not been studied, and indeed there is no evidence that 
in man vagal innervation plays any part in the control 
of the secretion of insulin and glucagon. The present 
investigation was performed to see whether the 
endocrine function of the pancreas was differently 
affected by truncal and selective vagotomy. as judged 
by the plasma levels of pancreatic glucagon during 
insulin-induced hypoglycaemia and the plasma insulin 
levels after the ingestion of glucose. 
- Preliminary studies have demonstrated that the 
levels of plasma enteroglucagon in response to oral 
‘ 


6l 


glucose are greater following vagotomy and a drainage 

procedure than in normal people (Bloom et al, 19725, 

but the numbers studied were too small to determine 
f 


whether there was any difference between truncal and 
selective vagotomy. Further studies have been 


performed to clarify this point. 


Materials and methods 


Clinical 
Pancreatic glucagon release during insulin hypo- 
glycaemia: A standard insulin gastric secretion. tesi 


(0-2 units soluble insulin/kg) was performed after an 
overnight fast. A nasogastric tube, positioned by the 
criterion of Hassan and Hobsley (1970), was used for 
continuous aspiration of the gastric juice for measure- 
ment of the hydrogen ion concentration. Blood 
samples were taken with minimal stasis from an 
indwelling venous cannula in a large vein in the 
antecubital fossa. Two samples were taken prior to the 
injection of insulin, and further samples at 15, 30, 40, 
50, 60, 75 and 90 minutes after the injection, The 
plasma pancreatic glucagon concentration and the 
blood sugar concentration were estimated on each 
blood sample. 

On the basis of the result of the insulin test the 
patients who had had a complete vagotomy by the 
criteria of Hollander (1948) were selected for this 
study. There were 24 patients after truncal vagotomy 
and 17 patients after selective vagotomy chosen for 
investigation. All the patients had had a drainage 
procedure with the vagotomy, either a pyloroplasty or 
gastrojejunostomy. The groups selected were similar 
in all respects. 

Insulin and enteroglucagon release after oral glucose: 
After an overnight fast 16 patients who had undergone 
a truncal vagotomy and 21 patients who had under- 
gone a selective vagotomy were challenged with ora: 
hypertonic glucose (200 ml of a 50 per cent solution) 
All the patients had had a drainage procedure with the 
vagotomy, either a pyloroplasty or a gastroieiuno- 
stomy. The groups were similar in all respects. Blood 
samples were taken in the same manner as described 
above; two samples prior to the glucose meal. and al 
10, 20, 30, 40, 60, 90 and 120 minutes alter the 
challenge. The plasma insulin concentration, the 
plasma enteroglucagon concentration and the blood 
sugar concentration were measured for each sample. 
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Fig. 1. The rise in plasma pancreatic glucagon concentration 
during insulin-induced hypoglycaemia. 
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Fig. 2. The plasma insulin response following an oral 
hypertonic glucose meal. 
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Fig. 3. The plasma enteroglucagon response after an oral 
hypertonic glucose meal. 


Table I: PLASMA PANCREATIC GLUCAGON 
CONCENTRATION BEFORE AND DURING 
INSULIN-INDUCED HYPOGLYCAEMIA 


Basal Peak increment 
E. (pg/ml, (pg/ml, 
Operation group mean 4-8.e.m.) mean 4- 8.e.m.) 
Truncal vagotomy 55-7 4- 10:1 +700+ 8:1 
Selective vagotomy 45-14 99 +173-2+20-1 


Table II: BLOOD SUGAR CONCENTRATION BEFORE 
AND AFTER INSULIN 


Basal Nadir 
(mg/100 ml, (mg/100 ml, 
Operation group mean +s.¢.m.) mean -+8.e.m.) 
Truncal vagotomy 79-2+3-0 26-84-27 
Selective vagotomy 8044 1:5 26 24-22 


822 


Laboratory 

Pancreatic glucagon, insulin and enteroglucagon , 
concentrations were measured by radio-immunoassay. 
To prevent degradation of the hormones prior to the 
time of the assay 4:5 ml blood were added to a 
solution of heparin and aprotinin (1000 KIU/ ml 
blood), immediately centrifuged and the plasma 
stored at —20 °C. 

Plasma pancreatic glucagon: A specific C-terminal- 
reacting antiserum at a final dilution of 1 in 360 000 
was used, with a label of iodinated glucagon of high 
specific activity. The antiserum cross-reacted with any 
enteroglucagon preparation at less than the 5 per cent 
level. Duplicate assay tubes contained either 20 per 
cent of the unknown or of glucagon-free plasma, and 
charcoal separation was used after a 4-day incubation 
at 4 "C. Addition of plasma containing 50 pg glucagon/ 
ml caused a 10 per cent fall in the percentage antibody- 
bound glucagon ™ J. 

Plasma insulin: The method of Albano et al. (1972) was 
used with antibody supplied by Wellcome Reagents 
Ltd and iodinated insulin supplied by the Radio- 
chemical Centre. 

Plasma enteroglucagon: The method described by 
Bloom et al. (1972) was used, with a fully cross- 
reacting antibody to enteroglucagon, and iodinated 
glucagon of high specific activity. 

Blood sugar: The alkaline-ferricyanide method (Hoff- 
man, 1937) adapted for the AutoAnalyzer was used. 
Statistical methods: Fisher’s exact test and Wilcoxon’s 
signed rank sum test were used for group analyses and 
the method of least squares was used for correlations. 


Results 


Pancreatic glucagon 

There was no significant difference between the basal 
levels of plasma pancreatic glucagon following truncal 
and selective vagotomy. However, following the 
injection of insulin the plasma pancreatic glucagon 
was less at all points after the 15-minute sample in the 
patients who had had a truncal vagotomy than in the 
patients who had had a selective vagotomy (Fig. 1). 
The mean peak increment between the two groups 
was significantly different (Fisher’s exact test, 
P = 0:0000014) (Table I). There was no significant 
difference in the degree of hypoglycaemia produced in 
the two groups (Table II). 


Insulin 

There was no significant difference in the basal plasma 
insulin concentrations between the patients who had 
had a truncal vagotomy and those who had had a 
selective vagotomy. Following the ingestion of glucose 
the peak insulin was similar in the two groups (Table 
IIT). However, at 90 minutes a sustained elevation was 
noted in the selective vagotomy group when compared 
with the truncal vagotomy group (Fig. 2); this 
continued at the 120-minute sample time, when the 
difference between the sustained rise in the selective 
vagotomy group was highly significant (Fisher's 
exact test, P — 0-0000058). Despite the differences 
noted in the plasma insulin levels there was no" 


difference in the blood sugar concentration at any 
,e tie (Table IV). 


Enteroglucagon 

There was no diflerence between the two groups in the 
basal plasma enteroglucagon concentration, and the 
response to the oral hypertonic glucose load was 
identical in the two groups, with no significant 
difference being found at any single point or when the 
rate of rise between the two groups was compared 
(Table V, Fig. 3). 


Correlation between plasma enteroglucagon and plasma 
insulin 

The rate of rise of plasma enteroglucagon after the 
glucose challenge was significantly related to the 
2-hour insulin output (as calculated by the area under 
the curve) in the selective vagotomy group (r = 0:59, 
n = 21, P«0:01), but no correlation could be found in 
the truncal vagotomy group (r = 0-02. n = 16). 


Discussion 

The results show that in response to insulin hypo- 
glycaemia patients who have had a selective vagotomy 
produce higher plasma pancreatic glucagon levels 
than those who have had a truncal vagotomy. As the 
two groups of patients were in all other respects 
similar, this difference must depend on the preservation 
of the hepatic and coeliac (pancreatic) branches of the 
vagus nerves. Glucagon is not released by the liver, 
and as the response to insulin hypoglycaemia does not 
suggest a change in degradation of glucagon, it seems 
likely that the different plasma levels reflect differences 
in the pancreatic output of glucagon. Further support 
for this concept is provided by the demonstration that 
after an oral glucose meal the insulin response is less 
in the truncal vagotomy group when compared with 
the selective vagotomy group. Despite the fact that 
there was no difference in the enteroglucagon response 
in these two groups, the correlation between the rate 
of rise of the plasma enteroglucagon concentration 
and the 2-hour insulin output found after selective 
vagotomy but not after truncal vagotomy indicates 
that the difference lies in the pancreatic response not 
the intestinal one. 

The concept of the vagus nerve playing a role in the 
release of insulin is not new, being first suggested by 
the experiments of Clark in 1925 and La Barre in 
1927. There is now histological and autoradiographic 
evidence for the presence of cholinergic nerve endings 
in close touch with the beta cells of the pancreatic islets 
(Coupland, 1958; Esterhuizen et al., 1968). Pharmaco- 
logical studies using the isolated perfused rat pancreas 
have shown that after acetylcholine stimulation there 
was a prompt release of insulin (Loubatiéres- Mariani 
et al., 1973). Direct vagal stimulation in the baboon 
(Daniel and Henderson, 1967) and in the calf (Bloom 
et al, 1974) has shown that insulin and glucagon 
respectively are released. 

There has, however, been no confirmation of this 
, Concept in man, although it has recently been studied 
by Aagard et al. (1973) before and after truncal 
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Table IH: PLASMA INSULIN CONCENTRATION 
BEFORE AND AFTER ORAL GLUCOSE 

20-Min 
sample 


Basal Peak increment 





Operation (uml. (auim, pau mi, 
group mean -s.e.m.) mean | s.e.m.) mean c scm. 
Truncal T4 08 + 480-5 . 29-07 32-3. AH 
vagotomy 
vagotomy 
* Rate of rise (2u/m} min ', mean : s.e.m.) e 2:7 « O46, 
7 Rate of rise (uu/ml min!) mean i s.e.m.) 2:9 (0:3, 


Rate of rise is calculated from the straight line which 
best fitted all the points from the basal to the 30-min value, 


Table IV: BLOOD SUGAR CONCENTRATION 
BEFORE AND AFTER ORAL GLUCOSE 


1 20-Min 





Basal Peak increment sample 
Operation (me 100 mi, (mg/ lOO mi. [ime 100 ci 
Broup mean s.e m.) mean i s.e.m.) mean sem. 
Truncal 76:0 + 26 1955 £107 
vagotomy 
Selective 78-4. 3-3 170-05 91 96:2. 323 
vagotomy 


Table V: PLASMA ENTEROGLUCAGON 
CONCENTRATION BEFORE AND AFTER 
ORAL GLUCOSE 


i dé EIN 
20- Min 


Basal Peak increment sampie 
Operation (fmol/ml, (fmol/ml min '. ifmol/ml min 
group mean -s.e.m.) mean i s.e.m.) mean | «cm. 
Truncal 27-5 + 8-4 » 374-3: 48.0* 97.0 . 37-0 
vagotomv 
Selective 38.6. 8:2 + 3726o 520? 21840. 400 
vagotomy 


* Rate of rise (fÉmol/ml min $i mean : 
t Rate of rise (f£fmol/ml min", mean 
Calculated as in Table TH. 
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vagotomy. They could find no significant difference 
between the two groups. When their data are examined 
it is noted that at all times that the plasma insulin 
concentration was measured the value after truncal 
vagotomy was less than in the preoperative controls, 
This suggests that there is a difference and confirms the 
findings presented here. 

The conclusion from this study is that the vagus 
nerve affects the release of pancreatic glucagon and 
insulin, but not the release of the intestinal hormone 
enteroglucagon. There is now firm evidence that 
truncal vagotomy affects the exocrine (McKelvey et al. 
1973) and the endocrine functions of the pancreas. 
Although as yet no clinical condition can be attributed 


cells, the finding does provide a demonstrable ad- 
vantage for the preference of selective vagotomy as 
opposed to truncal vagotomy as the operation of 


choice in the treatment of chronic duodenal ulcer. 
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The treatment of advanced bladder cancer 
with sensitized pig lymphocytes 


R. C. L. FENELEY, H. ECKERT, A. G. RIDDELL, M. O. SYMES AND C. R. TRIBE* 


SUMMARY 


Twenty-five patients with transitional cell carcinoma of 
the urinary bladder have been treated by infusion of 


sensitized pig lymph node cells into the arterial blood 
supply of the tumour. In 7 cases pig cell infusion was the 
only treatment, in a further 7 patients pig cells were 
given in the treatment of a major tumour recurrence 
following radiotherapy and in 1l patients pig cell 
infusion was followed after 4-8 weeks by an attenuated 
course of radiotherapy. In these three treatment groups 
2, 3 and 9 patients respectively obtained clinical 
benefit and biopsy showed histological change. 


PREVIOUS reports (Symes and Riddell, 1973; Symes 
et al., 1973) have described the treatment of advanced 
bladder carcinoma by intra-arterial infusion of 
mesenteric lymph node cells from a pig. The pig was 
immunized 7 days previously by implantation of 
multiple tumour fragments into separate pockets in 
the ileal mesentery. 

The present communication describes an extension 
of this series of patients with reports on the further 
progress of the 16 patients originally described. 


Patients and methods 

The details of the method of tumour implantation 
into the pig and of lymph node cell suspension prepara- 
tion have been described previously (Symes and 
Riddell, 1973). The criteria for patient selection and 
the plan of treatment were as described by Symes et al. 
(1973). To date 25 patients have been treated, com- 
prised of 21 men and 4 women with an average age 
Of 67 years. Table I shows a classification of these 
patients according to histological grade, clinical stage 
and type of therapy. Histological grading was by the 
criteria of Miller et al. (1969). Twenty-three of the 
patients had advanced disease with a pelvic mass 
present. 

In 7 patients (group 1) the only treatment was 
infusion of pig lymph node cells. Patients in group 2 
received pig cells in the treatment of recurrent tumour 
following a full conventional course of radiotherapy. 
In group 3 (11 patients) infusion of pig cells was 
followed after an interval of 4-8 weeks by an attenuated 
course of radiotherapy. This followed the suggestion 
of Symes et al. (1973) that after treatment with pig 
cells the remaining tumour may be abnormally 
radiosensitive. 


* 


Table I: CLASSIFICATION OF THE 25 PATIENTS 
WITH TRANSITIONAL CELL CARCINOMA 


No. of cases 

Histological grade 

Low 

Average i 

High 17? 
Clinical stage 

T; (tumour contined to bladder mucosa) [ 

T. (tumour invading bladder wall) 

T, (pelvic mass, mobile) 4 

T, (pelvic mass, fixed) is 
Type of therapy 

Group Í: Pig lymph node cells alone 7 

Group 2: Radiotherapy followed by pig 7 

cells on recurrence 
Group 3: Pig cells followed by radio- id 


therapy (4000 rad in 3 weeks) 
at 4-8 weeks 


Table H: RESULTS OF TREATMENT 


Changes noted 





Eosinophils * 


Treatment No.of Cessation of Tumour and/or 
group Cases haematuria necrosis — gian: celis? 
i 7 5 5 i 
2 7 4 3 3 
3 E 1 9 : 





leukocyte migration factor and giant cells to the action of the 
specific macrophage activation factor. Both these lymphokines 
may be liberated as a result of the reaction of the sensitized pig 
lymph node cells against the tumour cells. 


Administration of radiotherapy 

At 4-8 weeks from the date of lymphocyte infusion the 
1! patients in group 3 were treated by radiotherapy 
using an 8 MeV linear accelerator or telecobal: 
apparatus. The bladder was localized by air contrast 
cystography and a dose of 4000 rad was administered 
to the tumour volume in fifteen equal fractions over 
3 weeks, 


Results 
The outcome of treatment is summarized in fale ff in 
terms of the principal changes noted clinically and 
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Fig. 1. a, Pre-treatment urography demonstratës a filling defect in the bladder and medial deviation related to an extravesical 
mass on that side. b, Four weeks following infusion of lymphocytes the filling defect appeared smaller and the bladder no 


longer displaced. 
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Fig. 2. Scheme of the possible anti-tumour action of sersitized pig lymphocytes and its potentiation by radiotherapy. 


histologically. In a high percentage of the patients in 
each treatment group there was no further haematuria 
following the administration of pig cells. 

An intravenous pyelogram was performed in only 
some of the patients. However, there was radiological 


evidence of a decrease in tumour size and a return of 


renal function in 2 patients receiving pig cells as the 
only treatment. An example is illustrated in Fig. 1. 
Histological comparison between the pre- and post- 
treatment biopsies revealec increased tumour necrosis 
in the majority of patients in groups | and 3, and in 3 
of the patients in group 2. In the patients in group 
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3 the relevant biopsy was obtained 4-6 weeks after the 
in^usion of pig lymph node cells, that is prior to the 
commencement of radiotherapy. This necrosis was 
seen in some cases to be associated with the presence 
of eosinophil leucocytes and multinucleated giant cells, 
as previously described by Symes et al. (1973). 

In group | a patient with a previous history of 
6 months’ duration survived for 18 months after 
treatment, During this time his symptoms were 
relieved, his tumour markedly diminished in size and 
histologically this was associated with the presence of, 
giant cells. 


Three patients in group 2 showed marked improve- 
«mant and lived for 16, 15 and Il months following the 
infusion of pig lymph node cells in the treatment of a 
major recurrence of their tumours following radio- 
therapy. 

The synergistic effect of combined treatment with 
pig cells followed by an attenuated course of radio- 
therapy is indicated by the patients in group 3. Two 
of these cases died within 2 months of treatment. 
Of the remaining 9 patients, 2 died with hepatic and 
pulmonary metastases respectively, at 15 and 18 
months following treatment. At the time of their last 
review cystoscopy, within 3 months of death, no 
evidence of bladder tumour was noted. Seven patients 
are alive; 5 more than | year following lymph node cell 
infusion. Two of the surviving patients have evidence 
of tumour, but the remaining 5 have no macroscopic 
evidence of tumour on cystoscopy or bimanual 
examination of the pelvis. Furthermore, these patients 
are free from any bladder symptoms. 


Discussion 
A number of mechanisms could account for the 
tumour regression described. These have been 


discussed by Symes et al. (1973). They include a direct 
cytotoxic effect of the sensitized pig lymphocytes on 
the tumour and potentiation of the hosts immune 
response to his tumour. These ideas may be synthesized 
in the scheme proposed in Fig. 2. 

The infused pig lymph node cells, having been 
pre-immunized against the tumour, will attack the 
neoplastic cells after a shorter time interval than that 
required for the rejection of the pig cells by the patient. 
Thus, the initial destructive effect on the tumour, 
occurring perhaps within the first 2-6 days following 
pig cell infusion, may be due to direct cytotoxic action 
of the latter cells. This is associated with thrombosis in 
the vascular bed of the tumour which may account for 
the cessation of haematuria. However, the reaction 
between a sensitized lymphocyte and its specific 
target cell will ‘activate’ macrophages due to the 
liberation of the lymphokine, ‘specific macrophage 
arming factor’ (SMAF) (Evans et al., 1973). 

SMAF acting on the patient's macrophages may 
cause them to assume the multinucleated giant cell 
form noted in patients showing tumour necrosis. Such 
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activated macrophages are capable of destructive 
action against target cells to which they have not 
previously been sensitized. Thus, after a time the 
patient's own macrophages take on the tumour cell 
destruction originally started by the pig cells. This 
would amount to a strong response by the patient 
against the tumour-associated antigens of his bladder 
carcinoma. In the presence of such a response radio- 
therapy may be expected to have its maximum anti- 
tumour effect. 

The relative contribution of immunotherapy and 
radiotherapy in the induction of the remissions seen in 
patients in group 3 remains uncertain. In order to 
elucidate this vital question a controlled trial has beer 
commenced to compare the effect of treating matched 
pairs of patients either by pig cells followed after 6 
weeks by radiotherapy or by administration of radio- 
therapy alone. 
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The prediction of the outcome of portacavel shunt using 
bromsulphthalein (BSP) : a retrospective aspect 


JEAN TURNER, A. CUSCHIERI AND R. SHIELDS* 


SUMMARY 

A series of 17 patients is presented in whom com- 
partmental BSP kinetics were determined before 
portacaval shunt operations. The results suggest. that 
calculation of the equivalent liver volume is a valuable 
aid in the safer selection of patients, by providing a more 
accurate prediction of outcome than do conventional 
preoperative criteria. 


THE two major threats to the life of a cirrhotic patient 
are variceal haemorrhage and liver failure. Portacaval 
anastomosis may protect the patient against haemor- 
rhage (Jackson et al., 1971), but it is also known to 
cause further deterioration, at least temporarily, in 
hepatic function (Leger et al., 1971; Reichle et al., 
1973), increasing the risk of encephalopathy. It 
remains difficult to predict the outcome in an indi- 
vidual patient, and it is with a view to improving 
prediction that the present series of patients has been 
studied. 


Plasma Liver cell Bile 


Fig. 1. Model of compartmental kinetics of BSP. a. b and 
h are the rate constants for the movement of BSP between 
compartments. 
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Fig. 2. Plasma decay curve of BSP plotted on 
semilogarithmic paper. 
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The basis of most previous work, aimed at better 
selection, has been the allocation of patients into one 
of two or three groups indicating good, intermediate 
and poor hepatic function, according to several 
clinical and biochemical parameters. Thus. Child 
(1964) assigned his patients to one of three categories 
and found that the mortality rate in the low risk group 
was 0 per cent, while in the group of advanced 
cirrhotics the rate was 53:0 per cent and in the 
intermediate group 9-0 per cent. The quality of life in 
the survivors was similarly influenced. Earlier work by 
Wantz and Payne (1959) and Mikkelsen (1962) had 
similar results. 

The importance of hepatic haemodynamics in 
management and prognosis has been stressed by 
Warren et al. (1963) and Kessler et al. (1971). Siegel 
and Williams (1969) related operative survival to 
peripheral cardiovascular haemodynamics and used 
computer analysis to predict survival. Blakemore 
(1952) found that the standard bromsulphthalein 
(BSP) retention test was related to survival after 
portacaval shunt. One group, with a mean 30-minute 
BSP retention of 21:1 per cent, showed a postoperative 
mortality of 9:3 per cent, whereas the other group, 
whose 30-minute retention averaged 33:9 per cent, had 
a mortality of 39-9 per cent. The prognostic value of 
this test was also demonstrated by Barker and 
Reemtsma (1960) and Preston and Trippel (1965). 
Hsu (1972) found an exponential relationship between 
BSP retention and the length of survival. 

The kinetics of BSP, however, can provide more 
detailed information of liver function than the 
standard BSP retention test. When introduced into the 
circulation, BSP is adsorbed on to plasma proteins 
(chiefly albumin and z-lipoprotein), and is taken up 
almost solely by the hepatic parenchymal cells, in 
which it is conjugated with glutathione and again 
bound to protein, and it is excreted by these cells into 
the bile, from which essentially it does not return to 
the body. Richards et al. (1959) suggested that the 
behaviour of BSP could be represented by a model of 
two compartments (plasma and liver) with run-off (in 
bile) (Fig. 1). The plasma disappearance curve of BSP 
injected intravenously has a double exponential form 
when plotted on semilogarithmic paper (Fig. 2). From 
the curve can be derived the rate constants for the 
movement of BSP (Fig. 1) from plasma to liver a, 
from liver to plasma b and from liver to bile A, 
Clarkson et al. (1970) extended this work to show how, 
from these rate constants, there could be derived data 
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for uptake, storage and excretion of BSP by the liver, 
aad also for blood flow (Table I). It seemed to us that 
with a further knowledge of hepatic function provided 
by such studies the outcome of portacaval shunt may 
be more accurately forecast. 

In this paper we report the predictive value of the 
determination of the equivalent liver volume (ELV) 
(Clarkson et al., 1970) in a retrospective study of a 
group of patients who subsequently had a portacaval 
shunt. 


Materials and methods 

Seventeen patients who underwent elective portacaval 
shunt were studied. The indication for operation in 
each case was previous haemorrhage from oesophageal 
varices. In all the patients the portal hypertension, 
confirmed at operation, was the result of hepatic 
cirrhosis. The range of survival after operation was 
from 2 weeks to 14 years. 

In the preoperative assessment of these patients 
a history or presence of jaundice, ascites or encepha- 
lopathy was particularly noticed and, among other 
investigations, the concentrations of serum bilirubin 
and plasma albumin were determined. Only these 
conventional criteria were used to decide whether 
operation should be performed if it were technically 
feasible. The results of the study of equivalent liver 
volume were not used in taking this decision. 

For the calculation of equivalent liver volume, 
3-4 mg BSP/kg body weight (according to estimated 
degree of hepatic impairment) was injected intra- 
venously after an overnight fast. Venous blood was 
obtained from the other arm through a wide bore 
cannula, initially at 2-minute intervals, later at 
5-minute intervals and finally at 10-minute intervals 
over a period of 80 minutes. In each sample the plasma 
concentration of BSP was determined spectrophoto- 
metrically, after correction for haemolysis, and the 
plasma decay curve was plotted on semilogarithmic 
paper. The equivalent liver volume is given by a V/b, 
where F is the plasma volume and a and b are the rate 
constants described above. The term 'equivalent liver 
volume’, introduced by Barber-Riley et al. (1959), is 
an expression of the storage capacity of the liver for 
BSP and is the volume of plasma which would contain 
the same amount of BSP as the liver. The lower limit 
of the range was found to be 0-75 l/kg in a series of 
normal subjects (unpublished observations). 

Following operation the patients were carefully 
followed up in the wards and subsequently in the 
Liver Clinic of the Royal Infirmary. Each has been 
assigned to one of two groups, depending on his or her 
postoperative state. A good result is defined as one in 
which there was no evidence of progressive hepatic 
damage, encephalopathy was absent or mild and the 
patient's capacity for work was good; death, if it had 
occurred, was due to factors other than liver failure. 
A postoperative result was regarded as poor if 
encephalopathy was frequent or severe, liver function 
had progressively deteriorated and the patient was a 
chronic invalid; death, if it occurred, was directly 
attributable to liver disease or the operation. 
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Fig. 3. The preoperative values for plasma albumin, serum 
bilirubin and ELV grouped according to the result of 
end-to-side portacaval shunt. 


Table 1: PARAMETERS OF HEPATIC FUNCTION 
DERIVED FROM PLASMA DISAPPEARANCE OF 
INTRAVENOUSLY INJECTED BSP 


Variable Parameter Abbreviauon 
Uptake Steady state plasma SSC 
clearance 
Storage Equivalent plasma FLY 
volume of the liver 
Excretion Excretory efficiency EE 
Liver blood flow Estimated hepatic EHDI 


plasma flow 


Table ll: CLINICAL OUTCOME OF THE PATIENTS 
INCLUDED IN THE STUDY 


Date of 





Case Date of portacaval ELY 
no. birth shunt (kg) Quticome 
i 2.9.1906 15.5.1963 22 Good 
2 26.6.1930 109,1965 PI Good 
3 25.2.1940 2.5.1969 0 813 Good 
4 17.9.1902 4.11.1966 1-182 Good 
5 24.7.1920 2.2.1968 0-674 Poor? 
6 24.7.1926 28.6.1966 0-243 Poor 
7 8.6.1902 8.7.1966 0-295 Poor* 
8 28.5.1938 10.5.1960 0-238 Good 
9 8.4.1929 2.11.1966 0:230 Poor 
10 21.11.1904 10.3.1967 0-366 Poor 
Hi 21.7.1968 2.5.1967 0-35 Poor* 
12 4.1.1903 5.11.1965 0:281 Poor* 
13 23.2.1916 21.4.1964 0-194 Poor? 
i4 5.6.1930 3.6.1970 013 Poor* 
15 1.5.1910 31.1.1969 Qr 349 Poor* 
16 7.6.1923 1.8.1964 53 Good 
17 28.7.1924 26.2.1971 0-182 


Poor” 








* Death from liver failure. 
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Results 

1. Clinical outcome 

Of the 17 patients studied, 6 were regarded as having a 
good result. In the remainder the postoperative 
outcome was regarded as poor (Table II). 


2. Equivalent liver volume (ELV) 

The mean (+ standard error) value for ELV in the 
I7 patients studied was 0:59 € 0-13 l/kg. In those in 
whom the clinical outcome of portacaval shunt was 
regarded as good the preoperative ELV in every case 
but one was more than 0-75 I/kg, whereas among the 
poor results the ELV before operation was invariably 
less than 0-75 l/kg (Fig. 3). These differences are 
statistically significant (P < 0-05 — Wilcoxon rank sum 
test). It seemed that a patient with an ELV of less 
than 0:5 I/kg before operation would stand a high risk 
of dying or of developing chronic hepatic failure if he 
survived the operation. 


3. Albumin 

The mean (+ standard error) concentration of plasma 
albumin in the 17 patients before operation was 
3:46 + 0-13 g per cent. There was no obvious difference 
in the preoperative concentration of plasma albumin 
between patients who had a good result and those who 
had a poor result of shunt surgery (Fig. 3). 


4. Bilirubin 

The mean preoperative concentration of bilirubin was 
1:45 + 0-24 mg per cent. Although higher preoperative 
concentrations were found in those who did badly 
after shunt surgery, considerable overlap existed 
(Fig. 3). 


Discussion 

McDermott (1967) stated that ‘the inability of the 
surgeon to avoid a portacaval shunt operation in the 
patient to whom it will bring early trouble remains an 
unresolved problem'. Previous attempts at selection by 
clinical, biochemical and haemodynamic assessments 
have reduced mortality and morbidity rates. Shaldon 
(1962) expressed the quality of life in survivors after 
shunt surgery in terms of ability to work, and found 
100 per cent of grade I patients (mild cirrhotics) in 
full-time work at 5 years, 80-90 per cent of grade H 
and 70-75 per cent of grade IH. These results do 
suggest that if apparently severe cirrhotics survive 
the early postoperative period their outlook in later 
years tends to be as good as the apparently more 
fortunate grades | and II patients. However, several 
authors point out that they have met unexpected 
successes and failures on the basis of their preopera- 
tive assessment (Rousselot et al., 1960; Grace et al., 
1966). 

Hitherto no single clinical or biochemical parameter 
has been shown capable of predicting the outcome of 
shunt surgery with accuracy. As a result in any 
clinical series depending on the allocation of a patient 
to a group according to several criteria, difficulty with 
overlap is encountered, the data of one patient falling 
into two or three different groups. 
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From our early results in this retrospective analysis 
we are encouraged to regard the determination ofe. 
equivalent liver volume cf considerable predictive 
value for shunt operation. A value of ELV below 
Q-5l/kg seems to indicate that the outcome of 
portacaval shunt ts unlikely to be good. Values above 
0-75 kg indicate minimal hepatic impairment and 
suggest that the result of shunt operation is likely to be 
good, 

We are conscious that this is a retrospective survey 
of only a small number of patients but should add that 
we are presently engaged in a prospective study ef the 
value of ELV and other parameters of liver function 
based on BSP kinetics. 
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The physical and bacteriological properties of 
disposable and non-disposable suction drainage 


units in the laboratory 


J. S. P. LUMLEY, B. J. BRITTON AND B. CHATTOPADHYAY* 


SUMMARY 

The physical and bacteriological properties of disposable 
and non-disposable suction units have been studied in 
the laboratory. The disposable units which operate at a 
lower suction. pressure were found to be subject to 


spontaneous loss of vacuum, while positional change of 


the containers of the magnitude encountered in clinical 
practice could easily produce reversal of flow from the 
container. The incidence of contamination in the 
systems in a laboratory model designed to simulate 
the ward situation was higher in the disposable units. 


THE principles of wound drainage are as old as 
the art of surgery, and the therapeutic value of the 
procedure has been recorded repeatedly over the 
years (Hippocrates, see Adams, 1849; Billroth, 1881; 
Murphy, 1947; Redon, 1955). Early drains consisted 
of a cloth dressing acting as a wick, but at the end of 
the nineteenth century soft rubber sheets were 
introduced (Penrose, 1890) and soon after rubber 
tubes. Later, suction was applied to the tubes (Murphy, 
1947; Raffl, 1952), and such units became portable 
with the introduction of the evacuated glass bottle 
(Redon, 1955). More recently, disposable plastic 
containers have been developed, the suction being 
produced by the natural recoil of the plastic walls or 
by expansion of metal springs within the device. 

Whilst it has been clearly established that the closed 
system of vacuum drainage is superior to the old style 
of corrugated rubber drain in some situations (Morris, 
1973), the advantages and disadvantages of the 
various vacuum systems remain to be evaluated. The 
present study reports on the physical and bacterio- 
logical properties of disposable and non-disposable 
suction drainage units in the laboratory asa prelimi- 
nary to a clinical study of their relative merits. 


Materials and methods 

The non-disposable unit studied was the Redivac 
drain. Three disposable units were investigated: the 
Port-o-vac, the Red-o-pack and the Surgivac drains 
(Fig. 1). 

The physical properties of the units were assessed by 
examination of six samples of each variety. The cost, 
sterilization, component parts and markings were 
recorded. The method of evacuation of each unit was 
studied and the vacuum obtained measured against a 
mercury column. The loss of vacuum over time in the 
sealed no-flow state was recorded for each unit. 

The rate and volume of fluid evacuated through the 
drainage and coupling tubes provided were measured. 
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The reproducibility of these readings and the infleence 
on them of external pressure or positional changes of 
the containers were noted, as were the problems 
associated with re-evacuation of the containers. 

The non-disposable and disposable systems were 
tested for bacteriological contamination in a labora- 
tory model designed to simulate the ward situation 
(Fig. 2). 

Eighteen Redivac, 3 Port-o-vac, 3 Red-o-pack and 
6 Surgivac containers were used for two identical 
experiments. Each container was evacuated under 
sterile conditions and attached by its respective 
coupling tube to a no. | needle which in turn was 
inserted into the rubber bung of an inverted graduated 
500-ml bottle of culture medium of digest broth and 
0-1 per cent glucose. The coupling tubes were initially 
occluded either by the clip provided with the apparatus 
Or by a sterile gate clip. 

The sterility of the broth was checked by taking 
10-ml samples through the rubber bung at the 
commencement of the experiment and at 8-hourly 
intervals for 48 hours. The rubber bungs were first 
swabbed with 70 per cent isopropyl alcohol. 

After withdrawing the first sample of each culture 
medium the clip on the coupling tube was released and 
50 ml of the medium were allowed to flow into each 
container, the clip being then reapplied. 

The I2 disposable containers were emptied at 
8-hourly intervals for 40 hours, the contents being 
collected in sterile jars and sent for culture. The 
containers were re-evacuated by a nurse or a doctor in 
the manner currently practised in the surgical wards. 
A further 50 ml of culture medium were then intro- 
duced into each container. 

Twelve Redivac bottles were divided into two 
groups. Six were changed at 24 hours, the coupling 
tube being disconnected and the bottle replaced by a 
new evacuated jar into which was run 50 ml of the 
culture medium. The other 6 Redivac bottles were left 
connected for 48 hours. The less frequent changing of 
the Redivac bottles as compared with the disposable 
units was intended to reflect usual ward practice. 

The contents of the 6 Redivac bottles disconnected 
at 24 hours and those of all other containers at 
48 hours were examined bacteriologically. Similar 
examination was undertaken of all broth reservoir 
samples and all evacuated contents of the disposable 
units. 
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Fig. 1. The suction drainage systems studied. a, Redivac. b, Red-o-pack. c, Port-o-vac. d, Surgivac 
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known. Altogether, 240 specimens were examined in and the specimen of broth (in sterile c 


two experiments of which 150 were from the disposable collected during the experiment) wer 
units and the remaining 90 specimens were from the aerobically at 37 C. The bacterial gi 
non-disposable units. fied, depending on the number of colon 
One standard loopfull of each specimen was > 300 colonies, 
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MacConkey agar medium. One of the two blood agar > 50 < 200 colonies, 
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Fig. 2. Diagram of the bacteriological experiment. 
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varying pressure in two bungs selected to show the effect 
of repeated usage. 


When the number of colonies was between | and 50 or 
when bacterial growth was obtained only after 
subculture it was reported as +. The organisms were 
identified according to the method described by 
Cowan and Steel (1965). 


Results 

The physical properties of the units are shown in 
Tables I-II]. and Figs. 3-6, The cost of the units 
quoted are for December 1973. The Redivac containers 
were usually sterilized by autoclaving. The coupling 
tubes, like the disposable units, came double wrapped 
from the manufacturers, presterilized partly by steam 
and partly by ethylene oxide. All the units could be 
carried in the usual size dressing gown pocket, but the 
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Fig. 4. Graph showing the loss of vacuum in the no-flow 
state. The highest and lowest leakage rates of the 6 
containers under test are included for each disposable 
system. There was no leakage from the Redivac units. 
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Fig. 5. Typical graphs for each system showing rate of 
evacuation of water at atmospheric pressure. 


effect of changes of position of the disposable units is 
referred to below. All the units could be tied to or hung 
from a bed. The calibrations on the containers were 
accurate to within 7 per cent in the open state, but in 
the evacuated state only the Redivac remained 


accurate. One hundred and fifty m! of fluid in any of 


the disposable units could be made to reach the 
maximum calibration by compression. A residual 
collection of fluid of 7-18 ml could not be removed 
from fluid containers during normal evacuation. As 
shown in Fig. 3, the antennae of the Redivac indicator 
system varied, old bungs giving wider angles for given 
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pressures. If was not uncommon to find defective 
igdicators, although the defect was usually obvious 
during evacuation or on attachment to a patient. 

Evacuation of the disposable units was by vertical 
compression and replacing a cap. This required two 
hands for compression and one to replace the cap if 
maximum vacuum was to be obtained without the 
inside of the cap being touched by one of the operators. 

The loss of vacuum in the no-flow state is shown 
in Fig. 4. This was more rapid in the containers 
incorporating plastic-to-plastic unions. The rate of 
evaguation of water at atmospheric pressure by each 
container is shown in Fig. 5. There was a marked 
'ariation in these figures if the relative positions of the 
container and the fluid source were altered (Fig. 6). 
Reversal of flow was easily obtained from all the 
disposable containers. A reversal of flow of 130- 
380 ml (Table HI) was obtained by raising the dispos- 
able units through a height of 100 cm (the height 
corresponds to raising a container from the floor to a 
dressing gown pocket). 

The coupling and drainage tubes of all the systems 
tested were of similar length and calibre; a radio- 
opaque marker was incorporated into the Port-o-vac 
drainage tube, and in some units a coloured marker 
was present 3-7 cm from the last perforation of the 
drainage tubes. 

The results of the bacteriological studies are shown 
in Fig. 7. Fifty-eight specimens were contaminated in 
the disposable systems as against 6 in the non- 
disposable systems, giving an overall contamination 
rate of 38:5 and 6:5 per cent respectively. The degree of 
bacterial contamination was higher in the disposable 
systems as indicated in Fig. 7. Contamination was 
present in 3 of the 18 Redivac containers and all 12 of 
the disposable units investigated. 


Discussion 
The superiority of suction drainage over simple 
corrugated drainage was reported by Thoren (1964) 
and more recently by Morris (1973). The latter 
worker showed in a controlled trial of wound drainage 
in radical mastectomy that the rate of wound healing 
was increased and the incidence of wound infection 
and skin breakdown decreased in the suction group. 

No clinical trials have been reported on the relative 
merits of the disposable and non-disposable suction 
units available commercially and the present paper is a 
preliminary laboratory investigation prior to such a 
study. 

The Redivac system costs almost double the dispos- 
able units but the majority of the components can be 
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i 
used repeatedly for many months. More difficult to 
cost is the work required to clean and re-sterilize the 
unit and, of recent vears, Department of Health 
policy has been directed towards disposable units, 
although this may have to be reconsidered with the 
recent shortage of plastics. 

The Redivac bottle has the disadvantage of being 
potentially breakable but the contents can be easily 
examined and this was not possible in iwo of ihe 
disposable units. The Redivac markings were a more 
accurate assessment of the volume of fluid withdrawn. 


Surgivac at atmospheric pressure 
Red-o-pack at atmospheric pressure 
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Red-o-pack with 50 cm head of water 
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Fig. 6. Graph showing effect of positional change on rates 
of evacuation in Red-o-pack and Surgivac units. 


Table I: PHYSICAL PROPERTIES OF THE 
CONTAINERS 





Container Cost ^ 
Redivac £335 Yes Yes Y es 
Port-o-vac £i 88 No No Y e 
Red-o-vac £l:d6 No NO * e 
Surgivac £1:85 No Yes Y es 





Table H: VACUUM OBTAINED EN THE SYSTEMS 


System: Redivac Vacuum (mm Hag: 400 600 





Port-o-vac 120. 4135 

Red-o-vac 90. ERG 

Surgivac 70. KO 
The Redivac values are those recommended by ihe manu 


facturer and could be obtained with the aid of standard theatre 
or ward suction. The other figures represent the range of 
maximum values obtained in the samples under test. 


Table HI: CAPACITY, FLUID EVACUATION AND EFFECTS OF POSITIONAL CHANGE OF TYPICAL SAMPLER 


FROM THE DISPOSABLE SYSTEMS 


Fluid evacuation after manual compression (mii 








Resting Volume of Atmospheric 50 cm below Reversal of 50 cm above 
Svstem capacity (ml) residual air (ml) pressure source flow * soutc 
Port-o-vac 560 135 425 495 130 
Red-o-pack 820 160 660 900 375 
Surgivac 640 120 520 850 380 170 











* The container is positioned so as to prevent an airlock in the system. 


* 


J. S. P. Lumley et al. 
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Fig. 7. Histograms showing the percentage and degree of contamination in the bacteriological experiments. In each case the 
left hand column represents the samples taken from the broth reservoir and the right the container under investigation. 


The readings in the disposable units were very 
approximate. The units were all easily carried by the 
patients, usually in a dressing gown pocket, but the 
dangers of changing the position and possible reflux of 
the disposable units and compression in a dressing 
gown pocket cannot be overemphasized. Wyatt (1969) 
reported 2 cases of wound infection which he attributed 
to reflux from a compressible container due to lying on 
such a unit in bed. 

No information has been obtained in the present 
study on the relative merits of high and low pressure 
suction in wound drainage. McCullum (1961) con- 
sidered that application of a high suction pressure to a 
thin skip flap could render it ischaemic. The suction 
drew the flap tightly over a drainage tube and caused 
ischaemia of the enclosed area of skin. Murphy (1947) 
found that continuous high suction tended to draw the 
tissues into the perforations of the drainage tubes, and 
it could be that high pressure suction increases the 
amount of serous fluid produced. The relevance of the 
degree of suction to these factors has still to be 
decided. 

The risks of contamination during re-evacuation of 
containers offer the potential hazard of wound 
infection. This must be accentuated by the natural 
tendency of the disposable units to lose their vacuum 
and the residual fluid after emptying these containers. 
Of the disposable units, only the Red-o-pack in- 
corporated a clip for clamping the coupling tube 
during evacuation. The Port-o-vac instruction sheet 
stated that the coupling tube could be clamped during 
evacuation but that this was unnecessary. 

It seems that the potential hazard of contamination 
is much greater in the disposable system because 
during the frequent emptying of their contents they 
will not only be exposed to the environmental con- 
tamination but also to the other nosocomial reservoirs 
of infection, i.e. ward personnel handling the cap of the 
container who are so often asymptomatic carriers of 
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virulent pathogens. In addition, the residual tissue 
fluid in the container will act as an enriched culture 
medium and any reflux of the fluid will aggravate the 
situation. 

The Redivac unit is also subject to the criticism 
that the wound is open to the atmosphere during 
changing the bottle as the clip is on the bottle section 
of the apparatus and not the coupling tube. This risk 
is reduced with the less frequent need to change 
bottles than to re-evacuate the disposable units. The 
reliability of the indicator is also linked with the need 
to change the bottle, since a single bottle is usually 
adequate for a single wound. However, if the drain is 
left in situ for a number of days the surgeon must have 
absolute faith in the indicator system. The reliability 
of the Redivac in surgical practice and its simple 
application has been commented on (Maitland and 
Mathieson, 1970). 

The coupling tubes, which are similar in all units, 
seem to be satisfactory in allowing patient mobility. A 
rubber to plastic connection is advisable to prevent 
loss of vacuum. 

The drainage tubes studied were all 1:5-mm bore, 
although a wider bore has been advocated by Morris 
(1973) and is commonly used in orthopaedic surgery. 
A mark 5 cm from the nearest perforation is of value 
during insertion, and a radio-opaque marker line 
would seem advisable as reports exist of displaced 
portions of drain (Rigal, 1968). 
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The results of reoperation for bile vomiting 
following surgery for peptic ulcer 
J. M. T. GRIFFITHS, A. N. SMITH, W. P. SMALL AND C. W.A, FALCONER* 


SUMMARY 

A retrospective study is presented of 97 patients (72 
male and 19 female) who underwent remedial surgery in 
the Gastro-intestinal Unit, Western General Hospital, 
between 1958 and 1972 for bile vomiting following 
surgery for peptic ulcer, The mean follow-up period was 
5-2 years. 

Fifty-eight (63-8 per cent) patients had undergone a 
previous gastric resection, 26 (26-5 per cent) a vagotomy 
and drainage operation and 7 (7:7 per cent) a gastro- 
jejunostomy alone. 

At reoperation no abnormality could be found to 
account for the vomiting in 29 (30:9 per cent) patients, 
52 (571 per cent) had an obstructed afferent loop, 
efferent loop or stoma and 6 (6:6 per cent) had acute 
gastritis only. Twelve (13:2 per cent) patients had a 
recurrent ulcer. Preoperative barium meal examination 
and gastroscopy together correctly indicated the 
operative findings in 84-6 per cent of cases. 

For bile vomiting following Polya gastrectomy 
interposition obtained 


or an isoperistaltie jejunal 


lasting relief of symptoms, as against 55 per cent of 


patients who had their Polya anastomosis converted to a 
Billroth 1 type. Where the original operation had been a 
vagotomy and drainage procedure 71 per cent of those 
converted to a Polya gastrectomy did well, but con- 


version to a different type ef drainage or refashioning of 


the existing anastomosis was successful in only 40 per 
cent, 

The results in 28 patients with a concomitant 
psychoneurosis were not significantly different from 
those in the rest of the group. 


Desprre the change from partial gastrectomy to 
vagotomy and drainage as the principal operation for 
duodenal ulcer, 9-14 per cent of patients still develop 
bile vomiting postoperatively (Cox, 1968; Goligher 
et al., 1968; Goligher, 1970; Kennedy et al., 1973). In 
many the complaint is mild and transient (Torrance 
and Watson, 1969), vet 1-3 per cent of all patients who 
undergo operation for peptic ulceration require 
further surgery because of disabling bile vomiting 
(Orr, 1962; Adson and Akwari, 1971; McKeown, 
1972). In a study of the course of bile vomiting 
following gastric surgery (Griffiths, 1974), 56 per cent 
of patients were found to have suffered significant 
disability for 6-14 years after the onset of vomiting. 
and 23:4 per cent underwent at least one further 
operation. Whilst the increasing use of gastroscopy in 
investigation supports the aetiological importance of 
reflux alkaline gastritis in some patients (Williams, 
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1972; Venables, 1973), abnormalities of the stoma or 
disorder of small bowel function are more diffiquit to 
demonstrate, even at laparotomy. In these circum- 
stances the choice of remedial operation is empirical. 

The aims of this retrospective study were to identify 
the factors which cause vomiting severe enough to 
need reoperation, to determine the diagnostic value of 
preoperative investigations and to assess the results of 
various operations advocated for its relief. 


Patients and methods 

All patients who underwent further surgery in the 
Gastro-intestinal Unit between 1958 and 1972 for the 
relief of persistent bile vomiting following peptic ulcer 
surgery were studied. Details were taken from the case 
notes of investigations, the findings at operation and 
the procedure performed. 

Information on patients’ subsequent progress was 
taken from the records of the Gastric Follow-up 
interview with one surgeon (W. P. S.) or by postal 
questionnaire. 


Table I: RETROSPECTIVE SURVEY OF SURGERY 
FOR BILE VOMITING 














Patients 
No. is No. of operations 
Mae 72 79 TJ 
Female 19 20:9 19 
Total EMEN" 





* Plus three further reoperations. 

Follow-up, 9 months to 11 years, mean 5:2 years. 

Age at reoperation: under 50 years, 45 (47-9 per cent) patents; 
50-60 years. 35 (37-2 per cent); over 60 years, 14 (14-9 per cent). 


Statistical comparisons were made using the y? test 
with Yates' correction for small numbers. 

Ninety-one patients (72 men and 19 women) were 
included in the survey (7able I) Three patients 
underwent a second reoperation for recurrent bile 
vomiting and are included in the section on operations 
and their results. The operations were performed by 
one of three surgeons (C. W. A. F., W. P. S.A. N. S). 
The follow-up period ranged from 9 months to 11 years 
(mean follow-up, 5-2 years). 

Forty-five (47-9 per cent) patients were under 50 
years of age at reoperation. The sixth decade was the 
largest single age group, with 35 (37-2 per cent) 
patients. 





* Gastro-intestinal Unit. Western General Hospital 
Department of Clinical Surgery, University of Edinburgh. 


andes, 


Table H: ORIGINAL OPERATION 








Vagotomy + 
j Polya Polya Billroth i 
gastrectomy gastrectomy gastrectomy 
Male 32 i4 3 
Female 8 i 0 
Total 40 (4474) I5 (16:575) ERI QS 


Original operations 
In 88 per cent of the patients the original operation 
was for chronic duodenal ulceration. 

Forty (44 per cent) had a Polya gastrectomy, with 
the dddition of truncal vagotomy in a further 15 
(16:5 per cent) (Table II). Three (3:3 per cent) had a 
Billroth 1 anastomosis. Twenty-six (28.6 per cent) 
patients had undergone a vagotomy and drainage 
operation, the latter being a  Heineke-Mikulicz 
pyloroplasty in 8 cases. In 7 (7-7 per cent) a gastro- 
jejunostomy alone had been performed. The pre- 
ponderance of gastrectomy patients is partly due to 
28 such patients being referred from other hospitals. 
There is also a longer mean follow-up period on our 
own gastrectomy patients compared with those with 
a vagotomy and drainage. 


Symptoms 

The severity of vomiting sufficient to cause disability 
varied considerably on objective assessment. Most 
patients complained of additional gastric symptoms, 
and some had a complex postgastrectomy syndrome. 
Forty-seven (51:6 per cent) began vomiting within a 
month of discharge from hospital, and a further 26 
(28:6 per cent) developed symptoms within a year of 
operation. At the time of reoperation symptoms had 
been present for periods varying from 6 months to 
20 years, 38 (41-7 per cent) of the group having 
complained of persistent vomiting for over 3 years. 
Forty-six (48:4 per cent) complained of epigastric pain 
and 25 (26:4 per cent) of epigastric distension or 
‘fullness’ after meals. Twenty-three (24-2 per cent) 
experienced nausea, faintness and weakness character- 
istic of the early ‘dumping’ syndrome. Of 27 (28:6 per 
cent) patients with episodic diarrhoea, 6 passed 
10-12 watery stools per day and 7 had steatorrhoea. 
Forty-six (48-4 per cent) had lost weight following 
their original operation. 


Investigations 

Every patient had a barium meal examination in the 
month preceding reoperation (Table III). Forty-two 
(46:2 per cent) revealed no abnormality; 16 (17:6 per 
cent) were reported as showing stomal obstruction 
and l6 (17:6 per cent) obstruction of the afferent or 
efferent loop; 12 (13-2 per cent) suggested the presence 
of a recurrent duodenal, jejunal or anastomotic ulcer. 
A sliding hiatus hernia was diagnosed in 12 (13-2 per 
cent) patients. Only 3 (3-3 per cent) had radiological 
evidence of acute gastritis. 

Sixty-five (71-4 per cent) patients were assessed by 
gaswoscopy. No abnormality was found in 23 
(35-4 per cent). Acute gastritis, confirmed by biopsy, 
'"was the principal finding in 22 (33-8 per cent), and bile 
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18 (19:874) 8 (8-875) 
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Table Hi: RESULTS OF INVESTIGATION COMPARED 
WITH OPERATIVE FINDINGS 


Barium mea! Crastro- 








examination scopy Operation 
(a = 91) {a == 65) (ns 910 
Finding No pon No Ts 
No abnormality 42 46:2 23 38-4 39 ipu 
Afferent or efferent 16 17:6 Q 
loop obstruction 
Afferent loop lac Uu 
obstruction only 
Efferent loop p3 1j4 3 
obstruction only 
Afferent + efferent RE 294 
loop obstruction 
Stomal obstruction 16 17-6 10 i154 12 6s 
Recurrent ulcer 12 13-2 4 7-7 ]l2 so 
Hiatus hernia 2 Lt 6 ^ 3 Sen 
Acute gastritis 3 3-3 22 Gem 17 d$ 
Bile reflux only 0 7 IOS 








reflux without inflammatory change was present in 7 
(10:8 per cent). Ten of the stomal obstructions shown 
by barium meal were confirmed, but only 5 of the 12 
recurrent ulcers diagnosed at X-ray, and confirmed at 
operation (Table III) were seen at endoscopy. 

Of the 86 patients who had acid secretion studies 
(histamine, pentagastrin or insulin stimulated), 3i 
(36:3 per cent) were found either to be achlorhydric or 
to show an alkaline reaction in the stomach. This 
finding correlated well with gastroscopic findings of 
reflux gastritis or bile reflux, though a few patients 
with gastritis were in a group of 28 patients who 
secreted up to 7 mmol of acid. 

Malabsorption of fat, vitamin B, or iron was 
confirmed in 18 patients. Colonization of the proximal 
small bowel with Escherichia coli was detected in 
17 patients with dumping or diarrhoea. 


Findings at reoperation 

No abnormality could be found to account for the 
vomiting in 29 (31.9 per cent) patients. Fifty-two 
(57-1 per cent) had an obstructed afferent loop, 
efferent loop or stoma, some with more than one of 
these lesions. Seventeen (18-7 per cent) had acute 
reflux gastritis. Of these, I} were associated with 
obstruction distal to the stoma, and in 6 gastritis was 
the only abnormality (Table HI) All 12 recurrent 
ulcers diagnosed by barium meal were confirmed. 

The accuracy of barium meal and gastroscopy in 
predicting lesions found at reoperation was assessed 
in each patient; 637 per cent of the barium meal 
reports agreed with operative findings, including 
19-7 per cent where no abnormality was found, 
31:9 per cent were reported as normal when lesions 
were found at operation and 4-4 per cent suggested 
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Table IV: OPERATIONS FOR BILE VOMITING FOLLOWING GASTRIC RESECTION 


Polya gastrectomy 


Conversion 
to Roux-en-Y 
Billroth I conversion 
No. of cases 14 24. 
Obstructive postoperative 5 (35-754) 8 (36-4%) 
complications 
Other complications 9 (1 died) 6 


Billrothd «e 
gastrectomy— 
Entero- Jejunal Higher conversion 
anastomosis interposition resection to Polya 
6 14 2 3 
1 4 (28 6%) 1 1 
2 3 1 0 


Table V: OPERATIONS FOR BILE VOMITING FOLLOWING DRAINAGE OPERATIONS 


Gastrojejunostomy (17 with vagotomy) 


Heimneke—Mikulicz pyloroplasty 
e 


GJ taken Conversion 
Conversion Conversion down or to Conversion 
to H-M to Polya refashioned GJ or Finney to Polya Refashioning 
No. of cases 13 5 7 4 2 2 
Obstructive postoperative 8 (61 5%) 1 1 — 1 1 
complications 
Other complications 4 2 3 1 — 2 


H-M, Heineke-Mikulicz pyloroplasty. GJ, Gastrojejunostomy. 


Table VI: RESULTS OF REOPERATION 


Stage* Grade 1 Grade2 Grade3  Grade4  GradeS5 
A. Gastrectomy conversion/refashioning (18) 

a 11 5 2 — — 

b 9 3 3 3 — 

C 4 3 2 4 5 
B. Drainage conversion/refashioning (26) 

a 4 ] 2 — 

b II 3 6 6 — 

c 4 8 2 6 6 
C. Roux-en-Y conversion (22) 

a 16 3 3 — — 

b 12 3 2 4 l 

c 8 7 2 3 2 
D. Isoperistaltic jejunal interposition (14) 

a 11 3 — — — 

b 13 1 — — — 

c 3 6 — 3 2 
E. Drainage to Polya conversion (7) 

a 4 2 — — 

b 4 2 — I — 

c 3 2 ] l — 
F. Entero-anastomosis (6) 

a 2 2 2 — — 

b I 2 2 1 — 

c 1 — 2 2 1 


* a, Tıme of discharge from hospital. b, 3 months after opera- 
tion. c, Last interview or admission. 


pathology not confirmed at laparotomy. For gastro- 
scopy there was a 72:3 per cent positive correlation 
between reports and operative findings, of which 
12:3 per cent were normal. Lesions were missed in 
20 per cent of cases, and endoscopy findings were not 
confirmed in 7:7 per cent. Where both investigations 
were done on the same patient (65 cases) one or both 
correctly indicated the lesion found at reoperation in 
84-6 per cent of cases. 

Thirty-three patients had experienced obstructive 
complications after their original operation. Of these, 
16 developed food or bile vomiting within a few days 
of operation, which had not resolved at the time of 
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discharge. Nine had suffered an episode of acute 
stomal obstruction, confirmed by Gastrografin studies, 
and 8 paralytic ileus or adhesive small bowel obstruc- 
tion. No patient underwent reoperation at the time, 
and all complained of bile vomiting within a month 
of operation. The findings at laparotomy in these 
patients were compared with those in the other 58. 
Twenty-seven (81:8 per cent) of the former group had 
an obstructed stoma or small bowel, as against 25 
(41 per cent) of the rest. The difference is statistically 
significant (y? = 11:34, P «0:001), suggesting that a 
partially resolved postoperative obstruction may go on 
to cause bile vomiting severe enough to need remedial 


Surgery. 


Operations for bile vomiting 

For bile vomiting following Polya gastrectomy, the 
usual aim at reoperation was to modify or abolish the 
afferent loop (Table IV). This was achieved by con- 
version to a Billroth I anastomosis in 14 cases, by a 
Roux-en-Y loop in 22, and by an entero-anastomosis 
between afferent and efferent loops in 6. Fourteen 
patients with small gastric remnants causing nutritional 
difficulties in addition to vomiting had an isoperistaltic 
jejunal interposition of the Henley type, where the 
efferent limb of the Polya anastomosis is used as the 
interposed segment between stomach and duodenum. 
A vagotomy was not added routinely to these opera- 
tions or to the Roux-en-Y conversions. 

Two patients with recurrent ulceration underwent a 
higher gastric resection with retention of a gastro- 
jejunal anastomosis, and 3 with a Billroth I gastrectomy 
were converted to a Polya anastomosis. 

Of the 25 patients with vomiting following a 
gastrojejunostomy (7 of these without vagotomy), 13 
had the anastomosis taken down and replaced by a 
Heineke-Mikulicz pyloroplasty. In 7 either the 
anastomosis was reconstructed or the jejunum 
restored to normal continuity and the stomach 
repaired. The remaining 5 (3 with recurrent ulceration) 
were converted to a Polya gastrectomy. For pyloro-.. 
plasty dysfunction (8 patients), 2 each underwent 


conversion to a gastrojejunostomy, to a Polya 
« gastrectomy, to a Finney pyloroplasty or refashioning 
of the existing stoma respectively. 


Postoperative complications 

Sixty-six (70 per cent) patients developed some post- 
operative complication. One patient died (mortality 
rate 1-1 per cent) following a Polya to a Billroth I 
conversion early in the series (Table IV). 

Thirty-five (37-2 per cent) patients suffered from 
mechanical obstruction severe enough to require drip 
and gasogastric suction, Gastrografin study, or further 
operation. Obstruction was particularly common 
following the conversion of a gastrojejunostomy to 
pyloroplasty, the incidence being 61-5 per cent in this 
group. In addition, 4 patients had generalized 
peritonitis from a leaking anastomosis and 2 a 
reactionary haemorrhage. 


Results of reoperation 

The 94 operations were classified into six groups 
(Tables IV and V), namely, gastrectomy conversion or 
refashioning (19), drainage conversion or refashioning 
(26), Roux-en-Y conversion (22), jejunal interposition 
(14), conversion of drainage to Polya gastrectomy (7) 
and entero-anastomosis (6). The two latter groups 
were kept separate because their results differ signifi- 
cantly from those of the other larger groups. The 
results at follow-up were compared at three stages: 
(a) at the time of discharge from hospital, (5) 3 months 
postoperatively and (c) at the last interview. Five 
grades of response to the operation were chosen: 

Grade 1: Perfect result. Symptom-free. 

Grade 2: Satisfactory improvement. Occasional 
vomiting. 

Grade 3: Only slight improvement. Vomiting 
reduced but still distressing, or disability from other 
gastro-intestinal symptom. 

Grade 4: No improvement or worse than before 
reoperation. 

Grade 5: Further surgery required for vomiting 
and/or other complication. 


A. Gastrectomy conversion or refashioning (mean 
follow-up, 5:8 years) 

Of the 18 patients who survived operation, all but 2 
were much improved at the time of discharge, 11 
(61-1 per cent) being symptom-free (Table VI). Three 
months later 9 remained perfectly well and 3 patients 
had deteriorated into grade 4. When last seen, only 4 
patients remained in grade 1. Nine gained no lasting 
benefit from remedial surgery and 5 had undergone 
further operations for bile vomiting or other compli- 
cations. 


B. Drainage conversion or refashioning (mean follow- 
up 3-7 years) 

Despite the high postoperative complication rate in 
this group, 19 (73-1 per cent) were symptom-free on 
discharge from hospital (Table VI). At 3 months only 
..11 (42:3 per cent) remained in grade 1 and 6 had 
deteriorated to grade 4. Continuing deterioration left 
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4 (15:4 per cent) patients in grade | at the last follow- 
up, and 8 (32 per cent) in grade 2. Of the 14 (33-8 per 
cent) patients who failed to gain marked benefit from 
operation, 6 (23-1 per cent) required further surgery. 


C. Roux-en-Y conversion (mean follow-up 4:1 years) 
Sixteen (68-2 per cent) patients were symptom-free 
initially, and the rest were improved to some extent bv 
operation (Table VI). Five patients deteriorated to 
grade 4 or 5 at 3 months, though results remained 
largely unchanged thereafter. Fifteen (68:2 per cent) 
remained in grade | or 2 at the last interview. Two 
patients required surgery for jejunal ulceration. 


D. Jejunal interposition (mean follow-up 3 vears) 

All the patients were well (grade 1 or 2} up to 3 months 
postoperatively (Table VI). Severe bile vomiting later 
recurred in 3 patients, and 2 had surgery for ulceration 
of the interposed loop. The rest (64-3 per cent) remain 
well. 


E. Conversion of drainage to Polva gastrectomy (mean 
follow-up 3-5 years) 

Of 7 patients (Table VI) 5 maintained their early 
improvement (grade | or 2). One patient remained 
disabled by vomiting, this being associated with a 
severe personality disorder. One patient deteriorated 
from grade 2 to 3. 
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F. Entero-anastomosis (mean follow-up 5-9 years) 
Despite satisfactory improvement initially, the late 
results of this operation were very poor. Only 1 of & 
patients remained symptom-free. Bile vomiting 
recurred in the rest, one of whom underwent a further 
operation. 


Investigation and management of poor results 
Forty-four (46:8 per cent) patients were in grade 3, 4 
or 5. Forty-two were investigated by barium meal 
examination and 27 by gastroscopy. No abnormalities 
were reported in 20 (45.5 per cent) patients. Ten 
(22-7 per cent), all from groups A or B, had reflux 
gastritis confirmed by biopsy. Six (13-6 per 
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and 2 following conversion of a gastrojejunostomy fo 
pyloroplasty (group B). In both the latter cases truncal 
vagotomy, which had been complete according to 
Hollander's criteria, had accompanied the origina! 
operation. Four patients in various groups had 
stenosis at gastroduodenal or jejunal anastomoses, 
and 2 had a sliding hiatus hernia. 

Sixteen patients had further surgery-—for recurrent 
ulceration, stomal obstruction or reflux gastritis. 
Seven (43:8 per cent) remain well after a follow-up 
period ranging from 1 to 6 years. 


Influence of concomitant psychoneurosis on results 

Twenty-three of 28 patients seen by a psychiatrist were 
found to be suffering from depression, an anxiety 
state or a personality disorder. Psychoneurosis was 
diagnosed in a further 5 without psychiatric referral. 
The results of reoperation on these 28 patients were 
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compared with those of the other 66 patients. Eleven 
(39:3 per cent) psychoneurotic patients fell into grades 
| or 2, while 17 (60-7 per cent) remained disabled by 
their symptoms. In the remainder of the series 39 
(59-1 per cent) patients were in grades | or 2, whilst 27 
(40-9 per cent) continued to vomit. Though a smaller 
proportion of psychoneurotic patients were improved 
by remedial surgery, the difference is not statistically 
significant (y? = 2:2, P» 0:1). 


Discussion 

In the aetiology of bile vomiting the importance of 
mechanical obstruction. of the stoma or proximal 
small bowel has been emphasized by Williams (1971). 
Torrance and Watson (1969), Van Heerden et al. 
(1969) and Johnston (1970) believed that reflux biliary 
gastritis was the most important factor. A sliding 
hiatus hernia developing after vagotomy may also 
cause bile vomiting (Williams, 1967; Turner, 1969). 
Some of our patients had two or three of these 
recognized aetiological factors. Some of the failures of 
surgery may occur because the procedure chosen 
corrects only one of these abnormalities, While an 
understanding of the contribution to symptoms 
produced by such lesions may assist the surgeon in the 
correct choice of operation, difficulties arise when no 
apparent abnormality is found. Disordered motility of 
the stomach and associated small intestine may be 
responsible in some cases. Until a method is found of 
detecting such disturbances the choice of procedure 
will remain empirical. 

The significant correlauon shown between early 
postoperative obstructive complications and later 
obstructive findings at reoperation accords with the 
findings of Adson and Akwari (1971). Though our 
patients were considered to have settled on con- 
servative treatment, all started vomiting within a 
month of operation, with an average period of 
disability before reoperation of 18 months. Earlier 
reoperation in patients developing severe vomiting 
shortly after ulcer surgery complicated by post- 
operative obstruction would reduce this period of 
disability. 

The influence of concomitant psychiatric disorder 
on the disability caused by bile vomiting is hard to 
assess. Williams (1967, 1972) believed that some ulcer 
patients have a ‘low emesis threshold’, Others attribute 
the failure of some reoperations to undefined *psycho- 
logical factors’ (Jordan, 1971; McKeown, 1972). We 
found the incidence of psychoneurotic illness in this 
series to be no higher than that in a general urban 
population (Hewetson et al, 1963; Goldberg and 
Blackwell, 1970) and similar to that of Williams 
(1972). In addition, many of our patients became 
emotionally disturbed after the onset of bile vomiting, 
and the results of surgery were not significantly worse 
when compared with those of emotionally stable 
patients. While some patients with a gross personality 
disorder failed to benefit from surgery, many were 
relieved both of organic and psychological symptoms. 
The presence of psychoneurotic illness should not 
inhibit the search for an organic cause of vomiting 
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(Bartlett and Burrington, 1968) nor delay reoperation 
if symptoms are disabling (Mackman et al, 1971). 
This agrees with earlier observations from the 
Gastro-intestinal Unit that the correction of physical 
defects is associated with concomitant psychological 
improvement (Small et al., 1969). 

Endoscopy was the most useful single investigation 
in demonstrating the presence of pathology in the 
stomach or at the stoma (Adson and Akwari, 1971; 
Venables, 1973). A barium meal examination was of 
little value in showing reflux gastritis, but was more 
reliable than endoscopy in indicating the presenee of 
recurrent. ulcer, hiatus hernia or obstruction of an 
afferent or efferent loop (Van Heerden et al., 1969; 
Mackman et al, 1971). Though these methods are 
complementary, they failed to predict the operative 
findings in 15 per cent of cases when used together. 
The introduction of the longer pan-endoscope should 
increase the value of endoscopy, since it allows 
examination of the small intestine beyond the stoma. 

Nearly 31 per cent of the patients in this series had 
no demonstrable abnormality of the stomach or other 
upper abdominal organs on investigation or at 
laparotomy. These patients fared as well after re- 
operation as those with obvious pathology. As 
suggested above, functional abnormalities not detect- 
able by available methods may be present, but in view 
of the results, reoperation should not necessarily be 
withheld because of negative investigations. 

For bile vomiting following Polya gastrectomy, 
Roux-en-Y conversion or isoperistaltic jejunal inter- 
position produced a protracted relief of symptoms in 
64—68 per cent of patients. The technical simplicity of 
a Roux-en-Y conversion commends it to many (Orr, 
1962: Torrance and Watson, 1969; Johnston, 1970; 
Adson and Akwari, 1971), though symptoms may 
recur with the passage of time (Capper and Welbourn, 
1955), The complication of jejunal ulceration in 2 of 
our patients emphasizes that vagotomy must be added 
if it has not already been done (Mackman et al., 1971). 
Isoperistaltic jejunal interposition has been advocated 
as the operation of choice (Jordan, 1971; Williams, 
1972), but its technical difficulty makes it hazardous 
in inexperienced hands (Capper and Welbourn, 1955; 
Torrance and Watson, 1969). Vagotomy is essential to 
avoid ulceration in the interposed jejunal segment 
(Herrington, 1970). 

The conversion of a Polya to a Billroth I anastomosis 
produced good results in only 55 per cent of cases, 
which is in keeping with the findings of Williams 
(1972) and McKeown (1972). Entero-anastomosis, 
with a success rate of only 17 per cent, lost favour 
early in this unit, though others have claimed good 
results with this operation (Dahlgren, 1964; Jordan, 
1971). 

The best operation for the relief of vomiting 
following gastrojejunostomy or pyloroplasty was 
Polva gastrectomy, 71 per cent of the patients obtain- 
ing good results. The conversion of one drainage to 
another has little to commend it since it is followed by 
a high postoperative complication rate, and lasting». 
relief of symptoms in less than 40 per cent (Johnston, 
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1970). The slightly better results of stoma refashioning 
ar of restoring the stomach and jejunum to normal 
continuity put 46:2 per cent of patients in the drainage 
conversion/refashioning group into grade | or 2. 

The deterioration with time in the results of all 
tvpes of remedial operation practised in this series 
contrasts with the findings of Williams (1972). In 
some, correctable lesions such as a recurrent ulcer or 
stomal obstruction were found, but nearly half of those 
with recurrent symptoms had no demonstrable ab- 
normalities on investigation. The low success rate 
of fwrther surgery in those with definite pathology, 
which was associated with psychoneurotic illness in 
only 2 cases, suggests caution in recommending further 
operations for those who fail to benefit from one 
remedial procedure for bile vomiting. 
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The place of pylorus-preserving gastrectomy in 
the treatment of duodenal ulcer 


T. P. J. HENNESSY, M. J. WHELTON AND M. P. BRADY* 


SUMMARY 
Forty-seven patients with chronic duodenal ulceration 
have had a pylorus-preserving gastrectomy carried out. 
The mean reduction in maximal acid output after the 
procedure was 65 per cent. Pyloric sphincter function 
appeared normal postoperatively and gastric emptying 
time was slow without stasis. Postoperative dumping 
was absent and there has been no evidence of recurrence. 
In spite of retention of a cuff of antrum circulating 
gastrin levels are greatly reduced. 
The results appear to justify the use of the procedure 
for uncomplicated duodenal ulcer. 


IN the evolution of gastric surgery the importance of 
regulating the emptying rate of the stomach has long 
been recognized. That this could best be achieved by 
preserving a functioning pyloric sphincter was 
demonstrated by Flynn and Longmire (1960) and 
Killen and Symbas (1962) in their experimental work 
on dogs. Their techniques were not adopted clinically 
because of the problems involved in stripping off the 
distal antral mucosa. However, Ferguson et al. (1960) 
successfully employed resection of the parietal cell 
mass with retention of the innervated antrum for 
duodenal ulcer. Amdrup and Jensen (1970) and 
Johnston and Wilkinson (1970) have shown that an 
innervated antrum and pylorus when accompanied by 
denervation of the parietal cell mass provides normal 
gastric emptying and healing of duodenal ulceration. 
Maki et al. (1967) and Liavag et al. (1972) have used 
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Fig. 1. The technique of pylorus-preserving gastrectomy. 
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pylorus-preserving gastric resection for gastric ulcers, 
with elimination of postoperative dumping and no 
evidence of stasis in the stomach. Goodale et al. (1969) 
have demonstrated the value of pylorus-preserving 
gastrectomy in preventing stomal ulceration in an 
ulcerogenic preparation in dogs. 

During the past 4 years we have employed pylorus- 
preserving gastrectomy in the treatment of 47 patients 
with duodenal ulcer and 3 patients with gastric ulcer. 
These patients have been followed up for a period of 
1-3 years and this communication reports our 
investigations and findings. 


Patients 

In the duodenal ulcer series there were 10 females and 
37 males. Two of the patients with gastric ulcer were 
females and 1 was a male. The age distribution of 
all the patients ranged from 22 to 70 years. The 
presence of peptic ulceration was confirmed at 
operation in each case. 


Surgical 

Resection of the distal two-thirds of the stomach was 
carried out as for the Schoemaker modification of the 
Billroth I gastrectomy with the important difference 
that a cuff of distal antrum was retained, 1-5-2 cm in 
extent, with its attached omenta (Fig. 1). After 
closure of a suitable length of new lesser curvature, 
anastomosis to tbe prepyloric segment was achieved 
with two layers of continuous chromic catgut. 


Investigations 

Gastric acid secretion 

Maximal acid output was measured pre- and post- 
operatively using the augmented histamine test and 
the pentagastrin stimulation test. 


Emptying time 

Serial X-rays taken after swallowing a mixture of 
100 g of barium and 150 ml of gruel were used to 
measure postoperative emptying time. 


Dumping 

The presence or absence of dumping was evaluated 
clinically, and in addition fasting patients were 
challenged with a hypertonic glucose solution (75 g in 
300 ml H,O) and checked for subjective evidence of 
dumping and also for objective signs such as hypo- 
tension and tachycardia. 
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Sphincter function 

The presence or absence of pyloric contractions was 
Observed directly at endoscopy in postoperative 
patients. A more detailed analysis of sphincter function 
is being carried out at present and will be reported 
later. 


Gastrin secretion 
The ability of the antral cuff to secrete gastrin was 
measured by estimating serum gastrin levels pre- and 
postoperatively after a standard protein meal. 

* 


Clinical evaluation 

The patients were interviewed by an independent 
observer between ] and 3 years postoperatively and 
given a grading based on the Visick scale (Visick, 
1948). 


Results 


Gastric acid secretion 
The mean postoperative reduction in maximal acid 
output in 20 patients using the augmented histamine 
test was 65 per cent. 

Maximal acid output in a further 16 patients was 
measured before and after operation by the penta- 
gastrin stimulation test, with a similar reduction of 
65 per cent. 

Both reductions were found to be highly significant 
using Student's f-test for paired data (Table J). 


Gastric emptying 

Emptying time in 20 patients was found to be variable 
but the majority emptied at between 120 and 180 
minutes and no patient showed evidence of prolonged 
retention. 


Dumping 

There has been no evidence of clinical dumping after 
pylorus-preserving gastrectomy. Of the 35 patients 
who underwent the provocative test with hypertonic 
glucose, only 1 developed mild symptoms of dumping. 
This contrasted favourably with the results of the test 
on symptomless patients who had had Billroth H 
gastrectomy or vagotomy and drainage (Table II). 


Sphincter function 

While antral peristalsis was naturally absent, normal 
sphincteric contractions were observed in 18 of 
21 patients submitted to gastroscopy. In 3 patients 
no contractions were seen during the examination 
period of approximately 20 minutes. 


Gastrin secretion 

The ability of the retained antral cuff to secrete gastrin 
was assessed. Eleven patients had serum gastrin levels 
measured before and after pylorus-preserving gastrec- 
tomy both in the fasting state and after stimulation 
with a standard protein meal. The mean reduction 
. from 118 + 31-4 (s.d.) pg to 21 + 6:6 pg after stimulation 
was highly significant. 


Pylorus-preserving gastrectomy 
E] 


Table 1: MAXIMAL ACID OUTPUT (MAO) BEFORE 
AND AFTER PYLORUS-PRESERVING 


GASTRECTOMY 
MAO Reduction 
No. of (mean. mEq/hr) —— in MAG 
Test patients Preop. Postop. i Pp 
Augmented 20 24 8:1 65 O0 0005 
histamine 
Pentagastrin 16 30-9 10-6 65 <0-O01 


PER 


Table HH: PROVOCATIVE TEST FOR DUMPING* 


No. of No, with 

Operation patients dumping 
Pylorus-preserving gastrectomy 35 j 
Billroth IH gastrectomy id & 
Vagotomy and drainage 13 1 


* 75 g of glucose in 300 m! H,O, 


Table IH: VISICK GRADING OF PYLORUS- 
PRESERVING GASTRECTOMY AT 1-3 YEARS 


Visick scale: | No. of cases: 24 


ll 13 
Hi & 
IV 2 

Total 47 


Clinical evaluation 

Of the 47 patients with duodenal ulcer who had a 
pylorus-preserving gastrectomy carried out, 40 were 
classified as Visick Lor H on the Visick scale, indicating 
perfect or near perfect results (Table III ). Five patients 
were graded Visick HI. Three of these had occasional 
vomiting and 2 complained of epigastric pain. 
Duodenoscopy showed no evidence of recurrent ulcer 
in these 2 patients. The 2 patients classified as Visick 
IV had to be converted to Billroth If gastrectomy 
because of stenosis at the anastomosis. In one the 
stenosis appeared to be due to an intense reaction to 
the unabsorbable suture material and in the second 
case it was realized at the conclusion of the operation 
that the stoma had inadvertently been made too small. 
All 3 patients with gastric ulcer were graded Visick I. 


Discussion 

The importance of the propulsive properties of the 
antrum has been emphasized by Thomas (1957), 
Goodale et al. (1969) questioned this concept as their 
fluoroscopic studies on dogs after pylorus-preserving 
gastrectomy suggested that duodenal peristalsis 
provides an effective method of removing the chyme 
from the stomach so long as the pylorus is intact. 
Thomas (1957) has suggested that the principal role of 
the pylorus is to prevent regurgitation. 

Proximal gastric resection does not seem to interfere 
with pyloric activity in spite of an apparent interruption 
of the extrinsic nerve supply. It is possible that some 
vagal fibres reach the pylorus from the hepatic 
branch of the vagus accompanying the right gastric 
artery. We have found, however, that even after 
truncal vagotomy pyloric contractions appear norma! 
at gastroscopy. 
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It is not clear why 1:5-2 cm proximal to the pylorus 
should be a critical area for transection of the antrum. 
More distal transection paralyses the sphincter and 
more proximal division gives rise to stasis (Maki et al., 
1967). Studies carried out in our department on the 
basal electrical rhythm of the stomach and duodenum 
after segmental gastric resection in dogs show con- 
siderable disorganization below the anastomosis with 
evidence of retrograde conduction where the distal 
antral segment was greater than 2cm in extent. 
Although irregularity of the basal electrical rhythm 
and temporary changes in frequency and conduction 
time were seen after pylorus-preserving gastrectomy 
no retrograde conduction was observed (Hennessy et 
al., 1974). 


Conclusion 

The results of pylorus-preserving gastrectomy 
presented here show that an effective reduction of acid 
secretion is achieved and that dumping is virtually 
eliminated because of the normal emptying pattern. 
The majority of patients have had an extremely 
satisfactory clinical result and there has been no 
evidence of recurrent ulcer. The ease with which 
prepyloric resection can be carried out and the safety 
of the anastomosis establish this operation as a valid 
alternative sphincter-saving procedure for duodenal 
ulcer. 
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Of course, you can rely 
on non absorbable sutures 
during that critical 
healing period. But why 


should you risk 
the possibility of 
future complications 
when you only 
required temporary 
wound support? 
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Simplified repair of abdominal aortic aneurysms using 
non-bifurcated (straight) inlay prostheses 


W. McN. ORR AND M. DAVIES* 


SUMMARY 
The greatment of abdominal aortic aneurysms by 
prosthetic replacement is still attended by considerable 
hospital mortality, particularly when rupture has 
already occurred. We consider that the results could be 
significantly improved by the more widespread use of a 
simplified repair which consists of the insertion of a 
non-bifurcated (straight) tubular inlay prosthesis 
within the aneurysm. No attempt is made to resect or to 
transect the aorta and its bifurcation is preserved. 

In a series of 61 consecutive patients, from which 4 
were excluded because they died before definitive 
surgery, there were 30 intact and 27 ruptured aneurysms. 


The hospital mortality for prosthetic replacement of 


intact aneurysms was 15 per cent using bifurcation 
grafts in 20 patients and nil for straight prostheses in 
10 patients. The respective figures for leaking aneurysms 
were 64 per cent in 14 patients and 38 per cent in 13 
patients. 

In our experience this simplified technique has 
resulted in diminished hospital mortality as a consequence 
of reduced operating times, blood loss and post- 
operative morbidity. It can, moreover, be universally 


employed except where gross separation of the origin of 


the common iliac vessels has occurred, which is un- 
common, or in the rare instance of coexistent acute limb 
ischaemia. 


THE treatment of abdominal aortic aneurysms by 
prosthetic replacement is still attended by considerable 
hospital mortality, particularly when rupture has 
already occurred (Graham et al., 1968; Graham et al., 
1971: Stokes and Butcher, 1973). We consider that the 
results could be significantly improved by the more 
widespread use of a simplified method of repair which 
has become our procedure of choice. Although this 
technique has previously been described (Eastcott, 
1969: Shumacker et al., 1973), the point we wish to 
emphasize is that it is more widely applicable than has 
hitherto been appreciated, and because of its simplicity 
improved results can be obtained. 


Materials and methods 

At operation the lower abdominal aorta is exposed 
through a full-length right paramedian or midline 
incision depending on the need for expediency. The 
aneurysm is isolated by applying straight. Crafoord 
arterial clamps with protected jaws. No slings or tapes 
are passed around the vessels concerned and the 
amount of dissection prior to application of the 
. clamps is kept to a minimum. The proximal clamp is 
placed ideally just distal to the left renal vein. The 


* 


aneurysm is opened via a longitudinal incision. and 


PET 


evacuated of blood and thrombus, if present. Con- 
tinued bleeding from the proximal aorta is controlled 
by firm pressure of the proximal clamp on the 
vertebral column, and several of the lumbar arteria! 
orifices may require oversewing before haemostasis i5 
secured. To prevent distal thrombosis occurring during 
the period of lower limb ischaemia, heparinized saline 
(0-025 per cent) is injected into each common iliac 
artery. 

The interior of the aneurysm is now inspected 
(Fig. 1) to assess the degree of distorsion that has 
occurred at the aortic bifurcation. Provided that the 
orifices of the common iliac arteries are not so widely 
displaced that they cannot be encompassed by the 
largest available prosthesis, the decision is taken to 
proceed with insertion of a tubular inlay graft oF 
woven Teflon. At each end of the longitudinal 
incision in the wall of the aneurysm short transverse 
relaxing incisions are made to allow greater access to 
the interior of the aneurysm. A straight length of 
prosthesis of appropriate diameter is then sewn in 
using a continuous 3/0 double-ended Proline suture 
( Fig. 2). The initial stitch is placed as a mattress suture 
posteriorly, and is continued around each side wal! 
until the anterior midline is reached, where it is tightly 
tied with a ‘purse-string’ effect. Whereas large bites 
(1-0-1-5 cm) of whole thickness aortic wall are taken 
in each instance and widely spaced, each bite taken of 
the graft is much smaller and closer together (xee insel, 
Fig. 2). The upper anastomosis is made where the 
‘normal’ aorta commences to dilate, and once this 
anastomosis is completed the proximal clamp 
is released after cross-clamping the prosthesis. 
The soundness of the proximal anastomosis can 
thus be determined before proceeding to the distal 
anastomosis. The distal anastomosis is situated just 


proximal to the bifurcation, taking care not to 
compromise either common iliac artery orifice. Or 


H 
completion all three clamps are removed, but the graft 
is constricted initially and then gradually released 
provided that the blood pressure remains stable. 

We wish to draw attention to the “purse-string 
effect at the distal anastomosis as manifested by ihe 
radiating folds of aortic wall, as a result of which the 
orifices of the common iliac arteries are pulled closer 
together. Finally, the wall of the aneurysm is re- 
constituted over the enclosed prosthesis. During the 
procedure the patient's electrocardiogram and blood 
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Fig. 1. Aneurysmal sac opened in preparation for straight 
tube inlay prosthesis. 


pressure are closely monitored as is the central venous 
pressure (c.v.p.), and blood replacement is based on 
these latter parameters in addition to that of measured 
loss. At the end of the operation the patient is only 
transferred to an intensive care unit (i.c.u) if there is 
doubt as to the efficiency of spontaneous respiration. 
A urethral catheter is inserted before leaving the 
operating theatre, and we now administer large doses 
of frusemide (80-250 mg) until it is evident that 
adequate renal function is present. 

Our experience has been spread over a 10-year 
period during which we have managed 61 consecutive 
patients witha diagnosisof abdominalaorticaneurysm. 
No cases were refused surgery and only 4 patients were 
excluded because they died before definitive surgery 
could be undertaken. This leaves a series of 57 patients 
who had prosthetic replacement of their aneurysms, of 
which 30 were intact and 27 had ruptured. 


Results 
Our results are shown in Table /. Since our objective 
was to compare the results from two basic types of 
prosthetic replacement, we have used hospital 
mortality as a measure of the effectiveness of treatment. 
There were 30 intact aneurysms of which 20 were 
treated by insertion of a bifurcation graft with a 
15 per cent hospital mortality. The remaining 10 
patients had a non-bifurcated prosthesis inserted 
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Fig. 2. Method of suture of inlay prosthesis. 


without a hospital death. The combined hospital 
mortality for all the intact aneurysms was 10 per cent. 

In our view the relative effectiveness of the two 
forms of treatment is more apparent within the group 
of leaking aneurysms, where 14 cases had bifurcation 
grafts and there were 13 straight grafts, resulting in 
almost half the number of deaths in the latter group, 
i.e, a 38 per cent hospital mortality as compared with 
64 per cent in the bifurcation group. The combined 
results for all leaking aneurysms was 51 per cent or 
14 deaths in 27 patients. 

Viewed from another aspect (Table II), there were 
34 aneurvsms (intact and leaking) who had bifurcation 
grafts with a mortality of 35 per cent, and 23 aneurysms 
(intact and leaking) with straight grafts with a 
mortality of 21 per cent. The average age of the two 
groups of patients so treated was 69 years, and the sex 
ratio was also comparable. 

When one compares the two types of procedure on 
the basis of blood transfused at operation, length of 
operation and complications directly related to this 
type of surgery there are also several favourable 
features (Table III). It is clear that the amount of 
blood required for replacement at operation was less 
in the patients who received straight grafts and the 
length of the procedure was reduced by one-third in 
the latter group (these figures were derived from the . 
respective anaesthetic charts). Moreover, the incidence 


Table I: ANALYSIS OF RESULTS OF RESECTION 
JK ABDOMINAL AORTIC ANEURYSMS IN 
57 PATIENTS 


Ancurysm No. of Hospital 

Prosthesis Intact Leaking deaths mortality (7;) 
Bifurcation 20 3 15 

14 9 64 
Straight 10 0 0 

13 5 38 
AH cases 30 3 10 

27 i4 Si 


Table II: COMPARISON OF RESULTS OF ALL 
ANEURYSMS RESECTED WITH REGARD TO 
TYPE OF PROSTHESIS USED 


Prothesis No. of cases Hospital mortality (75) 
Bifurcation 34 35 
Straight 23 | 21 
Total 57 30 


Table Ii: ANALYSIS OF OPERATIVE BLOOD 
REQUIREMENT, LENGTH OF OPERATION AND 
INCIDENCE OF MAJOR POSTOPERATIVE 
COMPLICATIONS 


Blood Time of , Complications. 
transfused operation Renal Leg 
Prosthesis (u) (hr) failure ischaemia 
Bifurcation 
Intact §°5 $5 1 1 
Leaking 11-4 3.7 
Straight 
Intact 3-2 232 0 
Leaking 8 2.5 


Table IV: CAUSES OF HOSPITAL MORTALITY 
IN 17 PATIENTS 


Aneurysm | Prosthesis 
Cause Intact Leaking Total Bifurcation Straight 
Renal 2 i 3 2 i 
Myocardial 0 5 5 5 0 
Operative l 8 9 5 4 





Repair of abdominal aortic aneurvsms 


£ 
of renal failure and acute limb ischaemia was 
diminished in those who received tubular inlay 
prostheses. 


In Table IV are listed the causes of hospital mortality 
in 17 patients. In 9 cases, 8 of whom had leaking 
aneurysms, death occurred within 24 hours of 
operation. The cause of death in these patients has 
been described as operative because there was no 
precise aetiology, and we would add that in no 
instance was there evidence of further haemorrhage. 
Neither type of operative procedure conferred any 
advantage in this group. 


Conclusions 
in conclusion, we believe that we have demonstrated 
considerable advantages for a simplified type of 
aneurysm repair. The procedure is easier to perform 
than the more standardized bifurcation graft, and as a 
result of less operative blood loss and reduced operat- 
ing times we obtained an improved survival rate for 
this elderly group of patients. Moreover, although the 
number of cases is small, the incidence of compli- 
cations directly related to aortic surgery is reduced. 
We consider that the procedure is applicable to 
90 per cent of patients, and because it can be readily 
taught to general surgeons in training the results of 
repair of leaking aneurysms might be further improved 
by obviating the need for transfer to a specialized 
centre. What we believe to be the only contra- 
indications are gross distortion of the aortic bifur- 
cation, which is uncommon, and in the rare instance of 
coexistent acute limb ischaemia. 
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Epidural analgesia following cholecystectomy 
N. V, ADDISON, F. A. BREAR, K. BUDD AND M. WHITTAKER” 


SUMMARY 

In a prospective study of 50 patients undergoing 
cholecystectomy epidural analgesia was found to be 
more effective than pethidine in achieving adequate 
postoperative analgesia. Pain was assessed using the 
visual linear analogue. In patients receiving epidural 
analgesia there was a 16 per cent. reduction in the 
incidence of postoperative pulmonary infection compared 
with the control group. The small but significant number 
of complications arising and the time involved during 
anaesthesia may preclude the method from wider 
adoption, but it is suggested that epidural analgesia 
should be considered in high risk patients. 


PULMONARY infection remains a major cause of post- 
operative morbidity. The incidence of postoperative 
pulmonary infection following upper abdominal 
surgery is around 20 per cent, and improvement in 
anaesthetic technique and the availability of a wide 
range of effective antibiotics have done little to reduce 
this figure, 

We wish to report a small prospective study set up 
to compare the efficacy of epidural analgesia using 
bupivacaine (Marcain) with that of an established 
analgesic, pethidine. We hoped to show that more 
effective analgesia could be achieved using the epidural 
method and that this would reduce the incidence 
of postoperative pulmonary infection by allow- 
ing uninhibited movement during respiration and 
coughing. 


Materials and methods 

The operation chosen for study was cholecystectomy 
with or without choledochotomy and exploration of 
the common bile duct. The operative technique was 
the same in all the cases and a right paramedian 
incision was routine. Heavy cigarette smokers and 
those with severe pre-existing pulmonary disease were 
excluded from the study. Fifty patients undergoing 
this operation were divided at random into two equal 
groups. The first group had an epidural catheter 
inserted after the induction of anaesthesia for the post- 
operative administration of bupivacaine (Marcain). 
The patients in the control group were given a weight- 
related dose of intramuscular pethidine postoperatively. 
All doses of analgesic were given on demand rather 
than at predetermined times. The anaesthetic and 
epidural details, the timing and dose of all analgesia 
and postoperative complications were recorded for 
each patient. 

Postoperative pain was assessed using the visual 
linear analogue method. This simple psychometric 
device has been described by various authors (Aitken, 
1969: Ingham, 1969; Hamilton, 1970) and is useful for 
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measuring subjective symptoms. A brief account of the 
method is given here. The patient is shown a card on 
which is described a horizontal line 10 cm in length. 
The patient is told that the left hand end of tke line 
represents the most unendurable agony that can be 
imagined and the right hand end a state of pain-free 
bliss. Once the observer is satisfied that this has been 
fully understood, the patient is asked to indicate by 
means of a mark on the line his or her own position 
with regard to pain during the period in question. This 
assessment was made on the first and second days after 
operation. The second assessment was made in such a 
way that the patient was unable to modify the second 
assessment of pain by reference to the first. The degree 
of pain relief was measured off in mm and expressed as 
a percentage. A typical pair of linear analogues is 
shown in Fig. 1. Patients with a linear analogue 
assessment of 70 per cent or more stated that they were 
comfortable and we have considered that this level of 
pain relief implied adequate analgesia. 


EROR REL RE eR: NARNIA 
en ae eR eee ee ee 


Bliss 


Pain relief 70% 


Pain relief 509% 
Agony 


Fig. 1. A typical pair of visual linear analogues. 


In accordance with other authors on the subject we 
define a postoperative pulmonary infection as the 
occurrence in hospital of a cough productive of 
purulent sputum, fever exceeding 37.5 C and the 
appearance of physical signs in the chest which were 
not present preoperatively. In addition, chest X-rays 
were taken when clinically indicated. 


Anaesthetic and epidural technique 

Premedication given 14-2 hours preoperatively by 
intramuscular injection was atropine 0:6 mg and 
morphine 15 mg, or atropine 0-6 mg and pethidine 
100 mg. The pulse and blood pressure of each patient 
were checked on arrival in the anaesthetic room, and 
anaesthesia was induced with droperidol 5 mg, 
fentanyl 0-01-0-02 mg and a sleep dose of thiopentone 
sodium given intravenously. This was followed by 
d-tubocurarine 0:5 mg or pancuronium ]:] mg to 
facilitate intubation with a cuffed endotracheal tube. 
Intermittent positive pressure ventilation was then 
instituted with 30 per cent oxygen in nitrous oxide. An 
intravenous infusion of 0-9 per cent sodium chloride 
was set up. ° 
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The patient was then turned into the lateral position 
eamd a Portex epidural catheter inserted at the fifth 
thoracic interspace by means of a l6-gauge Tuohy 
needle, using loss of resistance to the injection of air or 
saline through the needle as indication that the 
epidural space had been entered. Before passing the 
catheter the needle was rotated through 180 degrees 
and aspiration was attempted. With the bevel of the 
needle pointing caudad, some 4-5 cm of the catheter 
were inserted into the epidural space. Further 
aspiration of the catheter was attempted to ensure that 
the deira had not been perforated during the insertion 
procedure. A bacterial filter (Millipore Millex) was 
attached to the hub of the catheter and a test dose of 
4 ml of bupivacaine (plain) was injected. The catheter 
was then taped in place and the hub and filter assembly 
brought over the shoulder for convenience during 
subsequent injections. 

The pulse and blood pressure were recorded every 
2 minutes for 10 minutes to ensure that a precipitous 
fall in the latter did not occur unnoticed. At the end 
of the operation muscular relaxation was reversed 
with atropine 1:2 mg and prostigmine 5:0 mg given 
intravenously, and once spontaneous respiration was 
re-established aspiration of the pharynx and extubation 
under direct vision were carried out. Breathing oxygen 
4 l/min through an MC mask, the patient was trans- 
ferred to the recovery room where, as soon as possible, 
the presence of pain was sought by direct questioning 
and the first postoperative dose, 6 ml of bupivacaine 
(plain), was given through the epidural catheter. Pulse 
and blood pressure were then checked every 5 minutes 
for 20 minutes and the patient returned to the ward, 
analgesic and fully conscious. 

Further analgesia was given when the patient first 
experienced pain and each ‘top up’ consisted of 6 ml 
of bupivacaine (plain) injected with the patient in the 
supine position. Pulse and blood pressure were 
checked before and at S-minute intervals for 20 
minutes afterwards, and at 30-minute intervals until 
the next dose was required. The epidural catheter was 
removed after 48 hours. The general anaesthetic 
management of the control group was identical to 
that for patients in the studv group. 


Results 
The sex incidence in the two groups is shown in Table I. 
The male to female ratio was | : 3 and there was good 
matching for sex in each group. The degree of pain 
relief achieved on the first day is shown in Fig. 2. 
Adequate pain relief was achieved by 60 per cent of the 
epidural group compared with 44 per cent of the 
controls. On the second day the epidural patients 
again fared better than the controls in that 56 per cent 
had adequate analgesia compared with only 32 per 
cent, as is shown in Fig. 3. The degree of analgesia in 
both groups over the study period is summarized in 
Table HI. Of the epidural group, 29 patients achieved 
adequate analgesia during the study period, that is 
58 per cent. In the control group 19 patients had 
* adequate pain relief over the same period, a mean of 
38 per cent. Thus, when the linear analogue is used 
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to assess postoperative pain after cholecystectomy, 
20 per cent more patients get adequate analgesia with 
the epidural analgesic than do those with the standard 
analgesic, pethidine. 

The postoperative complications that occurred are 
shown in Table III. Postoperative pulmonary infection 


Epidural 


Contro! 






First day 


309/ 30-69% 70%+ 30% 


30-69%, 70% + 
Fig. 2. Assessment of pain relief on the first postoperative 
day. The degree of analgesia is shown beneath each 
histogram and the percentage of patients in each group is 
shown above. 
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Fig. 3. Assessment of pain relief on the second postoperative 
day. 


Table 1: SEX INCIDENCE 


Control Epidural 
Male Female Male Female 
6 19 7 I8 
Male : female ratio | : 3. 
Table Il: ANALGESIA ACHIEVED 
Control Epidural 
First Second First Second 
day day day day 
No. of patients with more 11 8 15 14 
than 70", pain relief 
Mean percentage pain 38 Sh 
relief 


Table HI: POSTOPERATIVE COMPLICATIONS 


Complication Epidural Control 
Pulmonary infection | $ 
Acute urinary retention 3 
Hypotension | 
Headache and dizziness 2 

^ 


Short duration 
Local pain 
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as defined occurred only once in the epidural group, an 
incidence of 4 per cent. Five patients in the control 
group developed this complication, the incidence 
being 20 per cent. All 6 patients were treated with 
intensive chest physiotherapy and antibiotics and all 
recovered satisfactorily. The remaining complications 
were considered to be directly due to the epidural 
analgesic technique. Three patients, all female, de- 
veloped acute postoperative retention of urine. All 
were catheterized for 48 hours and all voided normally 
thereafter. Two patients complained of headache and 
dizziness after being ‘topped up’ with bupivacaine. 
These symptoms responded to simple oral analgesics 
and recumbency. These symptoms were thought to be 
due to the ‘topping-up’ being done in the sitting 
position and were not encountered after the supine 
position for ‘topping-up’ was adopted as routine. 
Profound hypotension occurred once but did not recur 
when an identical dose was later given to the same 
patient. Two patients complained that the duration of 
analgesia was short, pain relief lasting as little as 
2 hours. In 1 patient the pain at the site of insertion of 
the catheter was so severe that the catheter had to be 
removed. 


Discussion 
Pain is a purely subjective symptom and as such is 
incapable of measurement. The visual analogue 
method of pain assessment was chosen because it has 
been shown to have good reproducibility and is at 
once simple, cheap and ‘easily applicable to the 
clinical situation. Using this method of assessment 
this study has shown epidural analgesia using 
bupivacaine to be more effective in relieving pain 
following cholecystectomy than intramuscular pethi- 
dine. The incidence of postoperative pulmonary infec- 
tion was reduced from 20 per cent in the control group 
to 4 per cent in the patients given epidural analgesia. 
The incidence of postoperative pulmonary infection 
of 20 per cent in the control group is comparable to 
the incidence of 21-2 per cent reported by Wighton 
(1968) and 27 per cent by King (1933). The reduction 


of this high figure to 4 per cent is significant and 
clearly of importance. Pain from an upper abdominal * 
wound is a potent factor in the aetiology of post- 
operative sputum retention. The relaxed co-operation 
of a patient with a successful epidural block during 
vigorous chest physiotherapy is remarkable. The high 
incidence of postoperative pulmonary infection in the 
control group is all the more noteworthy because all 
patients with severe pulmonary disease and heavy 
smokers had been excluded. Such patients are 
particularly prone to respiratory complications in the 
postoperative period (Piper, 1958; Wighton, 1968). 
Epidural analgesia has its own intrinsic compli- 
cations and these may prevent the method from 
becoming more widely adopted. The insertion of the 
epidural catheter may be difficult and time consuming, 
particularly in the elderly. In our experience the 
method may add up to 30 minutes to the time spent in 
the anaesthetic room, but this objection is overcome if 
two anaesthetists are available. We believe that while 
epidural analgesia may not be feasible as a routine, the 
method should be considered in high risk patients. 
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[Although not published here Mr. A. G. Parks (London) read a paper entitled 


‘The late repair of injuries to the anal sphincter’.] 
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Surgery in Infancy 
and Childhood 


A Handbook for Medical Students, Junior 
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1974 Third Edition 638 pages Illustrated £5-00 


The Third Edition of this well-known book has 
been almost entirely rewritten. New sections 
have been added and many of the original 
illustrations have been replaced. The twenty 
contributors have been selected from the 
teaching staff at the Royal Hospital for Sick 
Children and the University of Glasgow and the 
book presents a completely up-to-date picture of 
undergraduate teaching in paediatric surgery in 
the Glasgow Medical School. While the 

selected bibliography at the end of each chapter 
has been brought up-to-date, some references of 


historical interest have been retained. 
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medical students, family doctors and junior 
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candidates reading for the Diploma of Child 
Health and for the Surgical Fellowship; it will 


also provide background reading for nurses. 
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Very comprehensive, it follows the philosophy of an integrated 
approach. It is mainly intended for the student embarking on clinical 


medicine, but it may also be used as a work of reference. 


Important conditions are given prominence because they are more 
likely to be seen in practice, and a rigid system of presentation which 
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subjects related to basic surgery are fully dealt with — Immunology, 
Radiation, Orthopaedics, Trauma and Neurosurgery. The care of 
the patient is stressed, and the care of the dying is discussed wisely 


and compassionately. 


To aid the student who has no classics background, or whose first 


language is not English, words are defined when they are first met. 


The layout has been planned to aid comprehension and subsequent 


revision, and a particular effort has been made to keep the price low. 
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“The clinical use of porcine skin dressings 
has been efficient treatment for many 
wounds. Its ability to quickly re-establish the 
integrity of the skin's protective functions has 
not been duplicated by any other dressing 
technique we have used." 


J. Plastic & Reconstr. Surg. 1973, 52,4 
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Reported clinical observations 
x- Decreases wound pain 
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Elderly, overweight Mrs. Simpson. A 
case where friable tissue will be encountere 
and where wound security will be at risk. 

' Nevertheless the need to minimise traume 
remains and you will need all the help you 
can get from your sutures. One of the 
innumerable cases where you cannot 
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With ETHICON* eyeless needled sutures, you can count 
! getting a new sharp needle every time. 

You won't be wasting the valuable time required by skillec 
rsonnel for the preparation of an eyed needle [rom one 
'eration to another. Youll have less risk of needle breakage 

[raying and torn sutures. 

These are advantages which are hard to put in straight 

iancial terms. 


ETHICON eveless needled sutures in general closure 
ve time...reduce inventory... minimise trauma. 


ETHICON HEAVY TAPERCUT* - 
NEEDLES 


The best qualities of two needles combine: 
in one. An efficient cutting point —to permit 
ease of penetration in tough or calcified tissu: 
leading to a round body for minimum traum: 





ETHICON HEAVY ROUND BODIED 
NEEDLES 


The ideal general closure needle develops 
from the original Mayo's needle. Easy to hand 
with good penetration yet with the non- 
traumatic qualities endowed by a round pro! 
swaged to a single suture. 





The perfect needle matched 
tothe perfect suture. 


Choose from 8 tried and tested sterile packs. Absorbable and non- 
suture materials, each designed for absorbable, materials made to the 
specific surgical tasks, each securely most exacting standards, assuring 
swaged to a needle of your choice. you of dependability you can count 

ETHICON eveless needled on, case after case, day after day. 
Sutures are supplied in easy to use year after year. 
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Leadership in wound repair 
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DIATHERMY 
FORCES, 
SCISSORS & 
SCALPEL HANDLES 
COVERED 
WITH 

LONG = HRE 


SAFER : crack resista nt 
THINNER: better grip 
Universal cable 





When ordering new diathermy 





instruments, or requiring old 
instruments to be re-insulated, 
always specify INSULAST' 





only obtainable from; 


The: G.U. Manufacturing Co. Ltd. 


28a, Devonshire Street, London, WIN 2A4J 
Telephone; 01- 935-2835. 
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sth Edition 
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Trauma Surgery: 
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Fight i 
cancer L» ` 
wıth a 
will ` 









When testators ask your advice, please remind them of the 
work of the Imperial Cancer Research Fund. In the Fund's up-t 
laboratories trained minds are using every weapon of moder! 
to fight all forms of cancer, including leukaemia. 

Now one of the world's great research centres, the I.C.R.F. rel 
entirely on public support. The cancer problem must be solved. P 
help now. 
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, . Anewconcept - 
inthe control of occlusive 





vascular disease 








Aunique drug isnow available tothe specialist 
for routine anticoagulant therapy, and to the 
researcher as an aid to the elucidation of 
thromboembolic disorders. Its name is Arvin 

Arvin reduces plasma fibrinogen to a level 
that maintains marked hypocoaqgulability 1 
without serious spontaneous bleeding 
complications. This desirable effect is 
achieved through the specificity of Arvin for 

ô fibrinogen—other clotting factors such as 
platelet aggregation, prothrombin/thrombin 
levels and nucleotide release being unaffected 

Paradoxically, this state of pure defibrination M 
has an important clinical place when 
prophylactic measures need to be taken in 
occlusive vascular disease. e.g.to prevent the 
formation and extension of thrombi and the 
dissemination of emboli 








Mean plasma fibrinogen level + 50 In 9 pa 
venous thromboses Arvin 2 units/ kd bi 


intravenously every 12 hours. From t 


Thromb Diath Haemorrn. 45.4 





oa à 
Consistent features of Arvin therapy include an where controlled therapeutic defibrinati 
absence of thromboembolic events during is desirable 
treatment, absence of fibrinogen rebound and low For instance. deep vein thromboses. cent 
incidence of rethrombosis after treatment has and branch vein thrombosis. priapism, pulmonary 
ceased. On withdrawal, plasma fibrinogen returns hypertension of embolic origin, embolism art 
to haemostatic levels within 12 hours and to normal prosthetic cardiac surgery and rethrombosis a 
after 10-20 days. Thus. the changeover to oral thrombolytic therapy have been shown i! nica 
anticoagulants is smooth and complication-free trials to respond well to Arvin 
A consistent dose-effect relationship which To find out more about the unique Arvi 
ensures simple and precise control methods has specialists are invited to write to us for details 
been established for Arvin. On this basis, we can clinical literature and prescribing 
recommend this drug for a range of indications information 





Arvin9 


. «controlled therapeutic defibrination 
Berk Pharmaceuticals Shalford, Surrey 
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ortunately 
times have changed 


From the dimly lif theatres of old we have irme a long way. Now 

we have the Boston Operating Lamp. the Hambura. the Double 

Hambura. the new London Model Dui my not tO mention the 

Satellit 
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You should see them to appreciate just how far we have 
proqresse d " 
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The URSK-7' 





apparatus eliminates the need to introd 
and soft tissue any type of metal struct 
necessitates further surgery for its remo 
It also enables welding of transplan! 
out, reproduces bone tissue from bone ! 
up cavities in bone and performs fi 


The use of this apparatus ensures quic 


ultrasonic bone cutting, there is the ad 
of minimum traumatism and the abilit 
places difficult of access. The ` LURSK 


particularly invaluable for surgery 


Write for further information 1 
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31 Building 2, Kakhovka UL., 113461 Moscow, USSR. Telephone: 121-01-54 


connection of bone fragments. When used 


NEW PERSPECTIVE 
IN MODERN SURGEKY 


ultrasonic apparatus for 
tissue cutting & welding 


Designed in the Soviet Union, the “URS 
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Like a breath of fresh air? 





„a fresh one 
everytime 
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he trouble wit ‘linen masks is that they 
have been worn before. Faint aromas linger. 
The smell of detergent can persist. 
A fresh approach is needed. 


SURGINE* Face Masks combine individual! 
freshness with efficient filtration. 


In the Theatre, in Renal and Maternity 


Units and on the Wards, 
SURGINE* Face Masks provide comfort, 
efficiency and freshness every time. 


FACE MASKS 


( LTD 1974 


Slough SL1 4EA *Trade mark 





The British Journal of Surgery 


Vol. 61 : No. 11 : November 1974 





n lami E EN NA I SRLS CIRM CARRIO AN Cre ANC 


Br. J. Surg. Vol. 61 (1974) 853.866 


A controlled trial of anterior spinal fusion and 
débridement in the surgical management of 
tuberculosis of the spine in patients on standard 
chemotherapy: a study in Hong Kong 


FOURTH REPORT OF THE MEDICAL RESEARCH COUNCIL WORKING PARTY 


ON TUBERCULOSIS OF THE SPINE* 


SUMMARY 

]. One hundred and fifty Hong Kong patients with a 
diagnosis of tuberculosis of the thoracic or lumbar spine 
were allocated at random to operation by radical 
resection of the spinal lesion and insertion of autologous 
bone grafts ( Rad. series) or by simple débridement of the 
spinal focus (Deb. series). All the patients were treated 
with isoniazid plus PAS for 18 months and daily 
streptomycin for the first 3 moaths. 

2. The main analysis of this report concerns 64 Rad. 
and 66 Deb. patients with less than 3 vertebral bodies 
destroyed, 

3. The clinical and radiographic condition of the two 
series on admission was similar. 

4. In 60 of the Rad. and 63 of the Deb. patients the 
allocated operation was successfully completed; in the 
remaining 4 Rad. and 3 Deb. it had to be repeated or à 
different operation performed. 

5. All the Rad. patients and only 4 Deb. patients were 
treated in plaster beds, the mean period of recumbency 
in bed being 73-2 and 11-2 days respectively. 

6. Twenty per cent of the Rad. patients and 12 per 
cent of the Deb. patients had a clinically evident 
abscess and/or sinus initially; all had resolved by 18 
months. 

7. Of 22 Rad. and 20 Deb. patients with a radio- 
graphically evident mediastinal abscess initially and 
who at no time had a sinus or clinically evident abscess, 
the shadow had disappeared in 19 and 9 respectively 
by 12 months, in 19 and 17 respectively by 24 months 
and was still present in 3 and | respectively at 36 
months, 

8. The mean total vertebral loss on admission was 
0-7 in each of the series; at 36 months there was a mean 
gain of 0-2 of a vertebra in the Rad. series and a mean 
further loss ef O2 of a vertebra in the Deb. series 
(B,« 0-001). 


9. The mean angulation of the spine at the start of 


treatment was 23-0^ for the Rad. and 164^ for the Deb. 
patients. The mean increase over the 3 years was 0-9? 
for the Rad. and 45° for the Deb. patients (P = 0-1). 


64 ; 


[0. Radiographic evidence of bony fusion of rhe 
affected vertebral bodies had occurred in 31 per cen? af 
55 Rad. and 3 per cent of 58 Deb. patients at 6 months 
(P = (00001), in 59 and 53 per cent respectively ar (8 
months (P « 00001) and in 93 and 69 per cent re- 
spectively at 36 months (P. = 0-003). 

11. At I8 months 89 per cent of the Rad. and 79 per 
cent of the Deb. patients had a favourable response lo 
the originally allocated treatment. The corresponding 


percentages at 3 vears were 87 and 86 per cent. However, 


if the response was classified irrespective of any 
additional | chemotherapy or additional 
received, the proportions with a favourable response 
increased to 97 and 95 per cent respectively. 

12. Biopsy specimens from spinal lesions 
obtained at operation in 149 patients, In 127 (83 per 
cent) the specimens were histologically tuberculous 
andior yielded positive cultures for tubercle bacilli, The 
organisms were resistant to one or more of the three 
standard drugs in 24 of 108 strains bur the influence 
on the results was minor. 


ODeration 


WEE 


THe three reports of the Medical Research Counci 
Working Party from two centres in Korea (Medica! 
Research Council, 1973a, b) and one in Rhodesia 
(Medical Research Council, 1974) have demonstrated 
that ambulant outpatient treatment with isoniazid 
plus PAS for 18 months was successful in the gr 
majority of patients when assessed up to 3 wears, 
and that the results were not improved by daily 
streptomycin for the first 3 months. Extra benefit did 
not result from rest in bed in hospital for the first 
6 months, or from the application of plaster jackets 
for the first 9 months, or from simple débridement of 
the spinal focus. 

Inastudy in Hong Kong reported here, an operation 
consisting of resection of the tuberculous focus in the 
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* Requests for reprints to: MRC Tuberculosis and Chest 
Diseases Unit, Brompton Hospital, Fulham Read. London 
SW3 GHP, or Department of Orthopaedic Surgery. University 
of Hong Kong. 
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vertebral column and repair of the resultant gap by 
bone grafting (Hodgson and Stock, 1956) has been 
compared with simple débridement of the spinal focus. 
Because initial drug resistance is common in Hong 
Kong (Hong Kong Government Tuberculosis Service/ 
British Medical Research Council Co-operative 
Investigation, 1964; Hong Kong Tuberculosis Treat- 
ment Services/British Medical Research Council 
Investigation, 1972) all the patients were treated with 
the standard triple regimen of isoniazid plus PAS 
supplemented by streptomycin for the first 3 months. 
The present report gives the findings of this investi- 
gation up to 3 years. 


Organization and conduct of the study 
Definition of eligible cases 
The patients were eligible for the study if the following 
conditions were present: 

|. Clinical and radiographic evidence of tuberculosis 
of any vertebral body from the first thoracic to the first 
sacral inclusive. 

2. Evidence of activity of the disease clinically and/ 
or radiographically (see Appendix I). 

3. Availability of the patient for observation over a 
period of at least 3 years. 


The patient was ineligible for the study if any of the 
following were present: 

I. Paralysis severe enough to prevent walking 
across à room. 

2. Total destruction equivalent to three or more 
vertebral bodies. 

3. Active tuberculosis in a lower limb requiring rest 
in bed. 

4. Pulmonary tuberculosis of a type considered 
likely to complicate the management. 

5. A history of previous anti-tuberculosis chemo- 
therapy for 12 months or more. 

6. Serious non-tuberculous disease likely to 
prejudice the response to treatment or its assessment. 

7. A contra-indication to any of the methods of 
treatment under comparison. 


Pretreatment investigations 
Amongst the investigations undertaken before treat- 
ment began were the following: 

I. Fullclinical (including neurological) examination. 

2. Anteroposterior and lateral X-rays of the whole 
spine. 

3. A postero-anterior X-ray of the chest. 

4. An intradermal (Mantoux) test with | Tuberculin 
Unit (TU) of a purified protein derivative (PPD) in 
0-1 ml of solution containing Tween. 

5. Examination of the urine for albumin and sugar. 

6. Examination by smear and culture for tubercle 
bacilli of: 

a. Two specimens of pus from any abscess 
available for aspiration or from a sinus. 

b. Three sputum specimens from any patient with 
radiographic evidence of pulmonary tubercu- 
losis (or, in patients not producing sputum, 
iwo gastric lavage specimens). 


854. 


7. Examination by culture for tubercle bacilli of 
three early morning specimens of urine or three 
24-hour specimens. : 


Chemotherapy 

All the patients received the same standard triple drug 
(SPH) regimen. The dosages of the drugs were as 
follows: streptomycin sulphate 20 mg/kg body weight 
(maximum 1:0 g) by a single daily intramuscular in- 
jection for the first 3 months plus isoniazid 10 mg/kg 
body weight daily (maximum 500 mg) and sodium 
PAS 0-2 g/kg body weight daily (maximum [0 g), both 
given together in two doses for 18 months. 


Allocation of operative treatment 

Each patient was allocated at random from a 
numbered series of sealed envelopes, prepared in the 
Tuberculosis and Chest Diseases Unit (TCDU) in 
London and kept in Hong Kong, to operation either 
by: 

a. Radical resection and anterior spinal fusion (Rad. 
series): This operation was to consist of the radical 
excision of the tuberculous focus and repair of the 
resultant gap with autologous bone grafts according to 
a modification of the technique developed in Hong 
Kong (Hodgson and Stock, 1956). The excision was 
carried posteriorly until the dura mater was uncovered, 
and upwards and downwards until healthy, bleeding 
cancellous bone was exposed, creating surfaces 
suitable for the reception of bone grafts. The gap 
created by this resection was bridged by autologous 
bone grafts, inserted in the manner described. 

If the affected bodies were so extensively diseased 
that a healthy, bleeding cancellous surface could not be 
fashioned in the bodies themselves at one or both ends 
of the resection, the whole of the upper and/or lower 
parts of the affected body or bodies was removed. This 
involved the removal of the intervertebral discs at the 
limit (or limits) of this resection and of the end plates 
of the vertebrae immediately above and/or below the 
diseased area, healthy cancellous surfaces being cut in 
the vertebral bodies above and/or below the obviously 
affected ones. 

In less severely affected bodies it was usually possible 

to perform an adequate resection and grafting without 
the sacrifice of the proximal and/or distal parts of the 
bodies at each end of the lesion, an adequate bed for 
grafting being obtainable in the affected bodies 
themselves. It was thus not always necessary to 
sacrifice undiseased intervertebral discs and bony end 
plates at the upper and/or lower ends of the lesion. 
b. Débridement (Deb. series): This operation consisted 
of the removal, as far as possible, of all pus, caseous 
material, sloughs and sequestra but without deliberate 
removal of unaffected or viable bone, except to 
provide adequate access to the focus. 

(In the event, in all but 4 cases, the approach was the 
standard transpleural route to thoracic and thoraco- 
lumbar lesions and the extraperitonea] lumbar 
approach to lumbar lesions.) . 

In patients with two spinal foci, and in which the 
upper lesion was apparentlv active, the surgeons were 


re, 


to operate on the upper lesion in all cases. If the lower 
lesion was apparently active it was to be operated on 
at the same time. if accessible, through the same 
incision. If not so accessible it was to be treated 
conservatively or operated upon later but within 2 
months of the first operation. If the upper lesion was 
thought to be inactive the lower lesion alone was to be 
explored. 

Specimens of tissue removed at operation. were 
examined bacteriologically (see below), and also 
histologically by an independent assessor (J. B.) who 
wassunaware of the clinical or bacteriological findings 
in anv patient. 


General management of patients 

In hospital: Al the patients were to be treated 
hospital initially for a minimum period of 3 months 
and for at least 2 months after operation. Chemo- 
therapy was started on the day following allocation 
and the operation. performed as soon as possible 
thereafter, usually within 1 month. 

The Rad. patients were routinely treated on plaster 

beds for approximately 2 months, whereas the Deb. 
patients were encouraged to become ambulant 7-10 
days after operation. Fracture boards were inserted 
under the mattresses of the Deb. patients, 
the Rad. patients after they had come off their plaster 
beds. 
Outpatients: After discharge from hospital the patients 
were to become ambulant outpatients and to attend 
regularly for their supply of oral drugs; any patients 
receiving streptomycin were to attend dailv for their 
injections. 


Assessment of progress 

Progress was assessed monthly for the first 3 months, 

then 3-monthly up to 30 months and 6-monthly 

thereafter. It was based on: 

i. Clinical examination. 

Anteroposterior and lateral 

vertebrae involved and, if the lungs we 

postero-anterior X-ray of the chest. 


X-rays of s 
re affected, 


Table I: EXCLUSIONS FROM ANALYSIS 


Rad. Deb. Both series 

Total patients submitted 75 75 150 
No radiographic evidence of spinal Ü | j 

tuberculosis at independent 

assessment 
Permanent default, excessive inter- 10 7 p? 

ruption or modification of the 

prescribed chemotherapy for 

reasons unassociated with the 

spinal disease 
Previous excessive chemotnerapyr- } ü | 
Death from a non-tuberculous cause 0 | | 
Total patients excluded Hi 9 20 
Patients remaining for analysis 64* | 66* 130 


* One Deb, patient defaulted between 30 and 36 months and 
| Rad. and | Deb. patient died of a non-tuberculous cause 
in the thirty-third and twentieth months respectively. These 
3 patients have been excluded from the analyses after 18 
months. 


64* s 
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3. The degree of kyphosis and limitation of spinal 
movement. 

4. The state of palpable abscesses and of sinuses. 

5. Bacteriologi ue examination of pus from any 
abscess or sinus by smear and culture for tubercle 


bacilli. 


Change of treatment 
Chemotherapy could be modified by the clinician in 
charge or additional operations undertaken for serious 


clinical deterioration or for radiographic evidence of 


extension of the spinal disease. The appearance of 3 
hitherto unsuspected abscess (which occurred in 
2 patients) was not, in itself. regarded as necessitating 
a change of regimen. 


Bacteriological examinations 

Bacteriological examinations were undertaken locally 
at the Government Pathological Institute. Smears and 
cultures were examined for tubercle bacilli by a 
modification of the standard Medical Research 
Council (MRC) method (East African/British Medical 
Research Council Thiacetazone/Diphenylt hiourea fri 








vestigation, 1960; Mitchison, 1966), and tests of 
sensitivity to isoniazid, streptomycin and PAS were 


performed by MRC methods (Secuion H o! Canes 
et al., 
tested for catalase activity and growth at 
temperature, and a niacin test was per rformed. 

The following definitions of drug resistance w 
used, ‘growth’ being defined as 20 or more colonies a 
4 weeks: 


room 


Isoniazid: Growth on O2ueg/ml or a higher 
concentration. 

Streptomycin: A resistance ratio (RR)* of S ar 
more. 


PAS: An RR of 8 or more. 


Results 


Exclusions 

In all, 149 Chinese and | Indian patient were uod 
to the study (Table I), the first in January 1966 and the 
last in May 1969. One was excluded from the analvais 


because independent examination of the X-rays 
(H.J. S. and R.O. M.) revealed no evidence of 


tuberculosis of the spine. A further 17 patients were 
excluded on account of major departure from their 


allocated treatment; | because of permanent default 
from treatment, 2 for excessive interruption of 


chemotherapy (for 6 and 12 months respectively) and 
14 for a major modification of chemotherapy (9 on 
account of drug toxicity, 4 for pulmonary tuberculosis 
and | on account of heart failure). One pati ient. had 
had previous anti-tuberculosis chemotherapy forr iore 
than 12 months, and another, who still had 
graphically active disease, died from à 
haemorrhage following a fall in the s 
After these 20 exclusions 130 (64 
patients remain in the main evap ie 
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* Defined as the minimal inhibitory cor icentration 
the test strain divided by the MIC of strain HIRS 
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Pretreatment assessments 

a. Clinical findings: The condition on admission of the 
130 patients in the main analysis is set out in Table II. 
Of these, 40 per cent were under the age of 10 and 
42 per cent were aged 25 years or more; 53 per cent 
were male. The great majority (87 per cent) had no 
previous history of tuberculosis in other organs; 
5 per cent of the patients gave a history of a previous 
course of chemotherapy (range, 1-8 months). The 
Mantoux reaction was 5mm or more in 95 per cent. 
Evidence of other tuberculous lesions was provided by 
positive culture results for tubercle bacilli from sputum 
specimens in 20 per cent and from gastric lavage 
specimens in a further 8 per cent; independent 
examination of the chest X-ray (G. S.) disclosed an 
active intrathoracic lesion in 45 per cent and an 
inactive lesion in a further 24 per cent. Twelve per cent 
of the patients had positive culture results from 
24-hour urine specimens. Sixty-six per cent of the 
patients had a kyphosis and 62 per cent had obvious 
limitation of spinal movement. A palpable abscess or a 
sinus, or both, was present in 16 per cent of patients 


Table II: CLINICAL FINDINGS ON ADMISSION 


Both 
Rad. Deb series 
Factor No. % No. % No. X 
Patients 1n analysis 64 100 66 100 130 100 
Age (yr) 

0- 9 23 36 29 44 52 40 
10-24 15 23 9 14 24 18 
25—44 14 22 19 29 33 25 
45 or more 12 19 9 14 21 16 

Sex 
Male 35 55 34 52 69 53 
Female 29 45 32 48 61 47 


No previous history of tuber- 56 88 57 86 
culosis elsewhere 
Previous course of chemo- 2 3 4 6 6 5 
therapy* 
Mantoux test (mm indura- 
tion at 3 days) 


5 or more 59 92 64 97 123 95 
Culture result positivet 

Sputum 17 27 9 14 26 20 

Gastric lavage 5 8 5 8 10 8 

Urine] 12 19 4 6 16 12 
Radiographic evidence of 

intrathoracic tuberculosis 

Active lesion§ 34 53 24 36 58 45 

Inactive lesion 13 20 18 27 31 24 
Kyphosis 44 69 42 64 86 66 
Limitation of spinal 39 61 42 64 81 62 

movement 


Abscess (clinical) and/or 13 20 8 12 21 16 
sinus 

Central nervous system 0 0 1 2 1 ] 
abnormality (independent 
assessment) 


* Defined as 1 month or more of chemotherapy terminated 
at least 1 month before entry to the study. 

t Thirty-one Rad. and 30 Deb. patients had sputum 
specimens, 22 Rad. and 21 Deb. had gastric lavage 

specimens and every patient except 2 Deb. had urine 
specimens examined. 

Í Including 5 Rad. and 2 Deb. patients with positive sputum 
results and 2 Rad. patients with positive gastric lavage results. 
$ Including 8 Rad. and 5 Deb. patients who had doubtfully 
active lesions. 


and only 1 patient had motor weakness as judged by 
review of the full case records by an independent 
assessor (H. J. S.). : 
b. Radiographic findings: 'The pretreatment radio- 
graphic assessments (Table III) were made from 
anteroposterior and lateral X-rays of the whole spine 
by an independent assessor (H. J. S.) who was unaware 
of the clinical condition of any patient or of the 
allocated treatment. 

Two lesions separated by not more than 1 apparently 
normal vertebral body and its contiguous discs were 
regarded as 1 lesion. In 2 cases (both Rad.) there were 
2 lesions with wider separation. The assessor then 
designated the more extensive and/or more active 
lesion as the major one. 

Nearly half the lesions were thoracic or thoraco- 
lumbar, and in 68 per cent only 2 vertebrae were 
involved. The assessor estimated the total vertebral 
body destruction by adding together the losses in; all 
the affected vertebrae. The total so obtained was less 
than 1 vertebral body in 65 per cent of the patients. 

An abscess, either mediastinal or psoas, was visible 
radiographically in 62 per cent of the patients. The 
radiographic diagnosis of tuberculosis was unequivocal 
in 90 per cent of the patients and probable in the 
remaining 10 per cent. In 67 per cent the radiographic 
appearances were unquestionably those of active 
disease (see Appendix I), and probably active disease 
in a further 25 per cent. 

c. Histological and  bacteriological findings: The 
left-hand section of Table IV shows the results of 
histological and bacteriological examinations of 


Table III: RADIOGRAPHIC FINDINGS ON 
ADMISSION (INDEPENDENT ASSESSMENT)* 


Both 
Rad. Deb. series 
Factor No. % No % No. % 
Patients in analysis 64 100 66 100 130 100 
Position of lesion 
Thoracic 26 4] 21 32 147 36 
Thoracolumbar 9 14 6 9 15 12 
Lumbar 24 38 33 50 57 44 
Lumbosacral 5 8 6 9 11 8 
Number of vertebrae involved 
2 69 45 68 89 68 
3 13 20 17 26 30 23 
4 4 6 2 3 6 5 
5 or more 3 5 2 3 5 4 
Total vertebral body destruction 
0 7 11 6 9 13 10 
0-1-0:9 33 52 38 58 71 55 
1-0-1:9 21 33 20 30 141 32 
2 0-2:9 3 5 2 3 5 4 


Mediastinal or psoas abscess 41 64 40 61 S81 62 


Radiographic diagnosis of 
tuberculosis 


Positive 57 89 60 91 117 90 
Probable 7 11 6 9 13 10 
Radiographic activity "D 
Active 43 67 44 67 87 67: 
Doubtfully active 14 22 18 27 32 25 
Quiescent 7 Ill 4 6 11 '8 


* [n 2 patients there were 2 lesions, and the major of the 2 
lesions (see text) has been included in this table. 


Table IV: 


HISTOLOGICAL 
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AND BACTERIOLOGICAL EXAMINATIONS OF SPECIMENS OBTAINED PROS 
THE SPINAL LESION AT OPERATION 





Patients in main analysis Patients excluded from main analysis 
Operation Tests fully Operation Test fully 
specimen sensitive to specimen sensitive to 
vielding à streptomycin, vielding a streptomscun, 
Histological report on operation positive isoniazid positive isoniazid 
specimen Total culture and PAS Total culture and PAS 
Tuberculosis (ZN = ve) 49 42* 38 6 e 1 
Tuberculosis (ZN — ve) 54 47* 33 7 6 8 
Probable tuberculosis (ZN — ve) 4 4 * 3 3 Ki 
Non-specific (ZN — ve) I9 a i 3 ü ü 
No, histological abnormality | | j E G ü 
Specimen inadequate for histology 3 i i Q Ü ü 
All patients 130 98 74 19 id Io 


* Each asterisk indicates | patient for whom a sensitivity test was not done. 


* In 3 patients culture results were not available, 


biopsy specimens obtained at operation from the 
spinal lesion of the 130 patients in the main analysis. 
(The right-hand section gives the results for the 
19 patients operated on who were excluded from the 
main analysis, see below.) 


In 103 (79 per cent) patients the histological 
appearances were reported by the independent 


assessor (J. B.) to be definite tuberculosis, and in a 


further 4 (3 per cent) probable tuberculosis, culture of 


the biopsy material being positive for tubercle bacilh 
in 89 and all 4 respectively. In the remaining 23 
(9 Rad., 14 Deb.) patients there was no histological 
evidence of tuberculosis; however, apart from the 
macroscopic evidence of tuberculosis present at opera- 
tion in these patients, 4 Rad. and 11 Deb. had definite 
and 5 and 3 respectively, probable spinal tuberculosis 
on radiography at independent assessment (H. J. S.). 
Further, there was additional evidence of tuberculosis 
in 8 of the 9 Rad. and all 14 Deb. patients; in 2 and 
3 respectively cultures of the spinal specimen and in 
| Deb. sputum and urine cultures were positive for 
tubercle bacilli; | Rad. patient had a sinus from a 
psoas abscess, | Rad. and 1 Deb. patient had radio- 
graphic evidence of a psoas abscess and 2 Deb. patients 
of a mediastinal abscess. A further 2 Rad. and 4 Deb. 
patients had radiographic evidence of inactive. or 
doubtfully active pulmonary tuberculosis. In 2 and 
3 patients respectively the only additional evidence was 
a positive tuberculin test. None of these 23 patients has 
been removed from the analysis because in nearly all 
there was confirmatory evidence of tuberculosis of the 
spine or elsewhere. Further, by retaining the patients 
in the analysis, fairer comparisons can be made with 
the results of the study in Bulawayo (in which the 
histological findings on operation specimens were not 
available for the patients who were by random 
selection treated conservatively). 

Of the 98 patients with one or more positive cultures 
from the spinal lesion, 42 (43 per cent) were also 
smear-positive from at least | specimen, 39 having 
scanty and 3 moderately heavy positive results. The 
most positive culture yielded less than 20 colonies in 
38 (39 per cent), 20-100 colonies in 43 (44 per cent) and 
innumerable colonies in the remaining 17 (17 per 
cent) patients, Sensitivity. tests were performed on 
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strains from 94 of the 98 patients with positive cultures; 
74 (79 per cent) had strains sensitive to streptomycin. 
isoniazid and PAS, and 20 had resistant strains- 
isoniazid only, 9 to streptomycin only, 1 to P AS« only. 
4 to isoniazid and streptomycin, | oum ane! 
PAS and I to all three drugs. Thus, 11 per cent of the 
strains from the spinal lesion were ae resistant to 
isoniazid, 15 per cent to streptomycin and 3 per ceni 
to PAS, including 5 per cent to two drugs and 1 per 
cent to all three. Of the 20 patients with resistan: 
strains, 6 (30 per cent) gave a history of | month or 
more of previous chemotherapy, compared with 20 
(27 per cent) of the 75 patients with sensitive strains. 
All strains were niacin-positive and were classified as 
human tubercle bacilli. 

In summary, the distributions of the clinical and 
radiographic findings of the two series of patients 
pretreatment were similar, most of the fesions being of 
limited extent. The great majority of patients had 
histological and/or bacteriological evidence of tuber- 
culosis of the spine and nearly three-quarters hag 
both. 


aj i06 


Deaths 

One Deb. patient, aged 66 years, died from carcinoma 
of the stomach in the twentieth month with radio- 
graphically quiescent spinal disease, and } Rad. 
patient, aged 58 years, from carcinoma of the liver in 
the thirty-third month with radiographically healed 
spinal disease and bony fusion. 


A. Modifications of treatment necessitated bv thy 
spinal lesion 
Operative : 

Rad. patients: In 3 Rad. patients the designated 
operation was not performed on account of E chnical 
difficulties, and débridement was carried out instead in 
2 (one of these patients subsequently e in the 
thirteenth month). In a fourth a second radical 
operation was required | month later because of grass 
displacement of the bone grafts. 

There were 3 patients who had homologous grafts 
inserted (in | all the grafts used were homologous and 
in the other 2 they were mixed with autologous grafts. 
The independent radiographic assessor concluded thet 
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in 2 of the patients the grafts had become fully 
incorporated with bony fusion by 6 and 12 months 
respectively, and 1n the third, with mixed grafts, they 
failed to become incorporated and no bony fusion was 
evident at 36 months. 

Deb. patients: In 3 Deb. patients a further operation 
was performed. In 1 a second débridement was done 
in the ninth month for an enlarging paravertebral 
abscess and in another a radical resection at 15 months 
for radiographic deterioration of the spinal lesion; in 
both chemotherapy was changed (see below). In the 
third a second débridement was done in the third 
month because of the development of persistent root 
pain. 

b. Chemotherapeutic: 

In the first 18 months: In the eighth month 1 Rad. and 
] Deb. patient commenced additional streptomycin 
for 6 weeks for a persistent sinus. In another Rad. 
patient, operation disclosed an abscess threatening to 
rupture into the aorta. The wound was therefore closed 
and streptomycin was continued for 11 weeks beyond 
3 months. The radical operation was then carried out 
successfully. Two Deb. patients, referred to above, 
had a change of chemotherapy as well as a second 
operation on account of deterioration of the spinal 
lesion: in 1 isoniazid plus ethionamide from 11 to 
36 months and pyrazinamide from 11 to 30 montbs; 
and the other, who had organisms initially resistant to 
streptomycin, tsoniazid and PAS, received ethionamide 
plus pyrazinamide from 10 to 37 montbs and cyclo- 
serine from 10 to 20 months. 

After 18 months: One Rad. and 3 Deb. patients had 
extra chemotherapy after 18 months on account of 
radiographic deterioration of the spinal lesion. One 
Rad. and 1 Deb. patient received isoniazid plus PAS 
from 18 to 21 montbs; another (Deb.) received 
isoniazid plus PAS from 18 to 23 months followed by 
ethionamide plus pyrazinamide from 24 to 36 months 
and cycloserine from 24 to 30 months. The third Deb. 
patient, with organisms initially resistant to isoniazid 
and streptomycin, received ethionamide plus pyrazin- 
amide plus cycloserine from 22 to 31 months and at 
36 months was still receiving ethionamide plus 
pyrazinamide. 


B. Modification of chemotherapy for a reason not 
connected with the spinal lesion 

One Rad. patient received isoniazid plus PAS from 
18 to 24 months on account of pulmonary tuberculosis. 


Duration of inpatient stay 

After admission to the study the mean period in 
hospital for the 64 Rad. patients was 130 days 
(range, 83-300 days), and for the 66 Deb. patients 
110 days (range, 31-410 days). After discharge 
46 Rad. patients were readmitted to hospital for an 
average of 11 days (range, 7-39 days) and 33 Deb. 
patients for an average of 13 days (range, 7-94 days). 


Recumbency 


All the Rad. patients and only 4 Deb. patients were 
treated in plaster beds, the mean period of recumbency 
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in bed being 73:2 and 11:2 days respectively; the 
corresponding periods of restricted activity were 15:5 X 
and 14-9 days respectively. 


Abscesses and sinuses 

Forty-nine (78 per cent) of the 64 Rad. patients and 
43 (65 per cent) of the 66 Deb. patients had a clinically 
or radiographically evident abscess and/or sinus 
either on admission or during the course of the 3 
years. 

Clinically evident abscesses and sinuses: 

Present on admission Table V shows the resolutionsof 
abscesses and/or sinuses in 13 Rad. and 8 Deb. 
patients in whom they were clinically evident , on 
admission. Nine Rad. and 6 Deb. patients had'an 
abscess only, 3 and 1 respectively a sinus only and 
] in each series bad both. Complete resolution 
occurred by 3 months in 10 Rad. and 5 Deb. patients, 
by 6 months in 10 and 7 respectively and by 12 
months in 12 and all 8 respectively. During the 3-year 
period there was a recurrence of an abscess in 1 Deb. 
patient but the lesion resolved within 6 months. In 
summary, most of the abscesses and sinuses had 
disappeared by 6 months and recurrence was 
exceptional. 

First appearing after the start of treatment: One Rad. 
patient developed an abscess at 1 month which was 
transient and subsequently a sinus at 6 months which 
disappeared within 3 months. One Deb. patient 
developed a sinus at 3 months which persisted for 
between 9 and 12 months. 

Mediastinal abscesses present on admission and never 
evident clinically: 

Size: The assessor (H. J. S.) measured the longitudinal 
extent of each mediastinal abscess shadow on the 
pretreatment anteroposterior X-ray, recording the 
number of vertebral bodies that it covered. He also 
measured the maximum width of the abscess shadow 
and the vertebral width at the same level. The width of 
the abscess was then expressed as a multiple of the 
vertebral width. Twenty-two Rad. and 20 Deb. 
patients presented radiographically visible mediastinal 
abscesses on admission which were not clinically 
evident and did not become so subsequently. The mean 
longitudinal extent of the abscess on admission for 
both series was 5:1 vertebrae and the mean width 3:0 
vertebrae. Thus, the abscesses were not only frequent 
but large. 

Resolution: The disappearance of radiographically 
evident mediastinal shadows which were never 
associated with clinically evident abscesses or sinuses 
was studied by the independent assessor (H. J. S.). 
For this, as well as for other radiographic assessments, 
he had no other information before him. At 3 months 
shadows were still detected radiographically in 15 
(68 per cent) of 22 Rad. patients and 14 (70 per cent) 
of 20 Deb. patients (Table VI), at 6 months the corre- 
sponding proportions were 45 and 65 per cent (P = 0:43, 
at 9 months they were 27 and 55 per cent (P = 0:1) 
and at 12 months 14 and 55 per cent respectively 
(P — 0:01). At 18 montbs shadows were still detected 
in 3 (14 per cent) of the Rad.'and 3 (15 per cent) 
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Table V: RESOLUTION OF CLINICALLY EVIDENT ABSCESSES AND/OR SINUSES PRESENT OX 
ADMISSION 
Total pauents 


Moe obe Abscess and/or sinus resolved 
with abscess 


a tii A TT Ae AP a a A mip a a TT A a ai ar a eara rna Ah i i a ah tr ru mme riae eS rer m NI INPS ARI PII Pe Pea t 


Recurrence, 
Between 12 








Total and/or sinus Between 3 Between 6 z 
Series patients on admission By 3 mih and 6 mih and 12 mth” and I8 mth 
Rad. 64 [3 IU 0 2 i : 
Deb. 66 8 5 2 Í Q 


* All 3 patients received additional chemotherapy for the abscess and/or sinus. 
Note: An abscess or sinus has oniy been regarded as resolved if this assessment was made at two or more conseculive 
scheduled examinations. 


Table Vi: RADIOGRAPHIC COURSE OF MEDIASTINAL ABSCESS SHADOWS IN THE TWO SERIES 
Patients assessed at 
0, 18 and 36 mth 
With i 
abscess ] 
shadow * No. 


Shadows present radiographically (mthi 








íi N o . 15. 


(43) 6 2 


(68) 10 
(70) I3 (65) 


Series Total 





(14) (14) 3 (id) 3 (idi 35 didi 


3 (i4) 3 
(55) 8 3 


(40) 








* Abscess shadow visible on admission. 
Parentheses indicate that all the percentages are based on less than 25 observations. 


Table VH: RADIOGRAPHIC CHANGES IN THE VERTEBRAE OVER THE 3-YEAR PERIOD” 


Improvement 


Additional 


operation 









NE Moderate and 
Period tie TES "ON MEE AE aces We secs 
Pan hee YN or more Slight No change Deterioraiion chemoth 
considered Patients Rove abt Ohne d hee Re In tuc Nus avis Eo be eee e 
(mith) Series assessed No. see No. 5, No. ee Na. i 
0-36 Rad. 62 54 87 0 0 V Q i 2 
Deb. 65 56 56 3 3 Ü 0 i} 0} E Í 
(18 Rad. 62 46 74 9 15 Í 4 ü Üü ü ; 
Deh. 66 46 70 14 31 i 2 i 3 4 
836 Rad 60 2 3 26 3 24 40 | 3 } 
Deh 68 5 8 21 au 32 49 G G 7 | 


* Assessments made on viewing the O-, 18- and 36-month X-rays, 


of the Deb. patients, and at 36 months in 3 and | 
respectively. Thus, mediastinal shadows disappeared 
earlier in the Rad. patients. 


Central nervous system involvement 

Motor weakness was present on admission in 1 Deb. 
patient and resolved within 2 months. The independent 
assessor (H. J. S.) considered that no other patient had 
impairment of muscle power of CNS origin on ad- 
mission or developed it subsequently. 


Radiographic changes in the vertebrae during the 
3-vear period 

The independent assessor (H. J. S.) compared each 
patient's X-rays taken before treatment and at 18 and 
36 months. He reported the changes over the 3 vears 
and then apportioned them between the first and 
second 18-month periods (Table VI). In all. 87 per 
cent of 62 Rad. patients and 86 per cent of 65 Deb. 
patients showed moderate or greater radiographic 
improvement during the 36-month period. Further, 
most of this improvement was in the first 18 months, 
for whereas 74 and 70 per cent respectively showed 
moderate or more improvement in this period, only 
3 and 8 per cent respectively showed such improvement 
between 18 and 36 months. 


Radiographic activity of the disease on admission und 


at 18 and at 36 months 
The radiographic activity of the spinal lesion on 
admission and at 18 and 36 months was recorded at 
separate sessions, only the X-rays taken at 
particular month being available to the assessor. On 
admission (Table VIII) 67 per cent of 64 Rad. and 
the same proportion of 66 Deb. patients showed 
unequivocally active disease radiographically (see 


salon 
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Appendix 1), and most of the rest had disease of 


doubtful activity. At [8 months 9I per cent of the Rad. 
and 83 per cent of the Deb. patients had radiographi- 
cally inactive disease (P —0-2). However, in 6 Rad, 
and 4 Deb. patients there had been a modii 
the allocated regimen before the 18-month assessment, 
At 36 months 87 per cent of 63 Rad. patients compared 
with 89 per cent of 65 Deb. patients had inactive 
disease. One Rad. and 3 Deb. patients had extra 
chemotherapy after 18 months. 

The time of appearance of bony fusion in the 
affected vertebral bodies (see Appendix |) for patents 
who remained on their allocated regimen throughout 
was studied by the independent assessor (H. J. S.) ata 
further special assessment by viewing the full radio- 
graphic series, At 6 months (Fig. 1) there was bony 
fusion in 31 per cent of 55 Rad. compared with 3 per 


RAS 


ication of 


kol 


Medical Research Council Working Party 


100 





Radical series (55) 


Yffy Débridement series (58) 


e ceo 
e eo 


a 
e 


Cumulative percentage of patients with bony fusion 


t2 
e 
NS 


5 A 





0 DM 


3 6 


wi 





i 





Fig. 2. Tracings from X-rays of a child's spine. The angle K is that used by Konstam and Blesovsky (1962) to indicate the 
severity of the kyphosis. The angle A, used in this report, becomes greater as the kyphosis increases. The radiographic 
outlines on the right, taken 2 years after those on the left, show vertebral regeneration (stippled) but with hardly ans 
decrease of the angulation. 
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Table VIH: 
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RADIOGRAPHIC ACTIVITY OF THE DISEASE AT 0, 18 AND 36 MONTHS 
Radiographic activity 








x Oc c M ae er a i Msc NC MD C RO MEL CM, Ld DN Additional 
Disease SE UDPATEN EM nace operation 
With bony Without bony Doubtfully and/or 
TO fusion fusion active Active : d 
Patients Fac uS PUN TENE hon RP pas scene nee EEEE eodem = 
Month Series assessed No. 5 No. «X No. 2o INL n uu 
Ü Rad. 64 Ü 0 7 E 14. 22 43 67 i} i 
Deb. 66 2 : 2 3 i8. 27 44 67 i 
18 Rad. 64 l 80 7 E 0 0 ü Ü fy j 
Deh 66 33 S0 2 33 8 2 3 $ £ 
36 Rad. 61 52 83 i 5 i 2 G n E 
M Deb. 65 40 62 I8 28 0 0 0 0 7 E 


Table IX: 
FROM 0 TO 36 MONTHS 





THE MEAN VERTEBRAL LOSS AND MEAN ANGLE ON ADMISSION AND CHANGES 


Mean changet 


Patients assessed al Mean on VERSER E EEE EE E PRIN PRO EORR peius 
Assessment Series O., 18 and 36 mth* admission Q—18 mth 18-36 mth — 9 ^. i6 mih 
Vertebral loss Rad. 85 QP te 0-2 QU o ? 
Deb. 58 0-7 0:2 D ee 9 
Angle (see Fig. 2) Rad. 53 230^ sd) 4 (s 
Deb. 57 EON S ns po d 


* On account of technical inadequacy of the X-rays or because some of the series were 


e incomplete, it was not possible on 


all three occasions (at 0. 18 and 36 months) to assess the mean vertebral loss in 9 Rad. and 8 Deb. patients, or to draw the 
angle for IE Rad. and 9 Deb. patients. These patients have been excluded. 
* A negative mean indicates a decrease in the bone lost or in the angle. 


cent of 58 Deb. patients (P = 0-0001) for whom serial 
X-rays to 36 months were available; the correspond- 
ing proportions at 9 months were 64 and 19 per cent 


(P = 0:00001), at 18 months 89 and 53 per cent 
(P«0:0001) and at 36 months 93 and 69 per 


cent (P = 0-003). Thus, bony fusion occurred more 
commonly and developed more quickly in the Rad. 
than in the Deb. series. 


Loss of vertebral bodies before and during treatment 

The method of assessing the total vertebral destruction 
before treatment has been described earlier. The same 
assessment was made at 18 and 36 months. There was 
a mean loss of 0-7 of a vertebra at the start of treatment 
both in the Rad. and in the Deb. series (7able 1X). 
During the first 18 months and also over the whole 
3-year period there was a decrease in mean loss of 
0-2 of a vertebra in the Rad. patients compared with 


an increase of O2 for the Deb. patients. Using 


analysis of covariance techniques there was significantly 
more loss in the Deb. series by 18 months (P< 0:001) 
and by 36 months (P«0-001). Thus, whereas there 
was a decrease in the bone lost in the Rad. series 
there was an increase in the Deb. series. 

Table X shows that the mean increase in destruction 
was highest in patients with little vertebral loss at the 
start of treatment. In fact the Rad. patients with more 
extensive lesions on admission showed a decrease in 
the mean bone loss, both at 18 and at 36 months. 


Changes in kyphosis as revealed by Konstants method 
Ás part of the assessment of the appearances of the 
lesion at the start of the treatment and at 18 and 
16 months the assessor (H. J. S.) drew on the X-rays 
the angle described by Konstam and Blesovsky (1962), 
which gives a simple geometrical expression of the 
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degree of kyphosis. In Fig. 2 the angle A is that meas 
sured by Konstam, the greater the kyphosis the smaller 
being the angle. For the present analyses it has been 
more convenient to measure angle 4, which increases 
with increasing vertebral destruction. 

The mean angle at the start of treatment was 230 
for the 53 Rad. and 164° for the 57 Deb. patients 
(Table 1X) in which it was measured at 0, 18 anc 
36 months. In the first 18 months the mean change 
was a decrease of 0-5” in the Rad. and an increase of 
5-5? in the Deb. patients (P = 0-005), and over the 
36-month period it was 0.9" and 45^ respectively 
(P = 0-1). Thus, the increase in angulation over the 
3-year period was slightly greater in the Deb. than in 
the Rad. series. After adjustment for the initial size of 
the angle by analysis of covariance the above differences 
were confirmed. 

Table XI shows that the mean increase in angulation 
was greatest in patients with slight angulation at the 
start of treatment. In fact, Rad. patients with a mean 
angle of 30° or more on admission showed a decrease 
in the mean angle, that is less kvphosis, both at 18 and 
at 36 months. 

Summarizing, consideration of the mean vertebral 
loss and of serial angles indicates that the Rad. 
patients suffered less deformity than the Deb. patients 
over the period. 


Status at 18 months 

The status of the patients at 18 months is set out in 
Table XH. Fifty-seven (89 per cent) of the 64 Rad. 
patients compared with 52 (79 per cent) of the 66 Deb. 
patients had a favourable status (P = 0-2), that is they 
were capable of full physical activity, with radio- 


graphically quiescent disease, no clinically evident 
abscess, no sinus and no central nervous system 
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involvement and the prescribed regimen had not 
required modification. 

Six (9 per cent) Rad. and 4 (6 per cent) Deb. 
patients have been classified as having an unfavourable 
response because it had been necessary to modify their 
treatment by additional chemotherapy or by additional 
operation or by both; however, in none of these 
patients was the clinical and radiographic condition 
unfavourable at 18 months. 


Status at 36 months 

At 36 months (Table XH) the proportions of patients 
with a favourable status was 87 per cent of 62 Rad. 
and 86 per cent of 64 Deb. patients. Seven patients in 


Table X: CHANGES IN THE MEAN VERTEBRAL 
LOSS RELATED TO THE MEAN VERTEBRAL LOSS 
ON ADMISSION 

Increase in mean vertebral loss* 








each series have been classified as having had an 
unfavourable response because it had been necessary 
to modify their treatment by additional chemotherapy 
or by additional operation or by both. However, if the 
modification of theregimen is not taken intoconsidera- 
tion in the assessment of the response the number of 
patients who responded favourably rises to 60 
(97 per cent) in the Rad. and 61 (95 per cent) in the 
Deb. series. Of the 74 patients with organisms 
sensitive to 3 drugs, 3 were not assessed and of the 
remaining 71, 65 (9275) had a favourable response and 
of the 6 failures, 4 were classified as such because of 
technical complications of operation. 

Of the 20 patients with initially resistant strains 
(see earlier), 18 (90 per cent) had a favourable status at 
36 months. Two (both Deb.) had an unfavourable 
status: one, whose organisms were initially resistant to 
both isoniazid and streptomycin, had a change of 
treatment because of radiographic deterioration of the 





VerBbrh' no^ Rad. 0 Deb. spinal disease: the other, with organisms initially 
Period loss on No. of No. of resistant to all three drugs, had a change of treatment 
mth) admission patients Mean patients Mean — and an additional operation because the spinal lesion 
0-18 Q- 37 0-01 40 017 had deteriorated radiographically and there was a 
= 15 0-39 16 016 reappearance of a mediastinal abscess shadow. 
2-3 i ~ 1-00 2 0-00 
0-36 0- 37 0-03 40 0-21 — Factors of prognostic importance 
ae ne " ye f A s: : 
EM E: E es ME er A multiple regression analysis to explore factors ol 
aun —————————— — prognostic importance and involving 13 variables in 
* A negative mean indicates a decrease in bone lost. the pretreatment condition was undertaken for each 
series. The main variables were age, sex, history of 
Table XI: CHANGES IN THE MEAN ANGLE previous chemotherapy, the site of the vertebral 
RELATED TO THE MEAN ANGLE ON ADMISSION lesion, the number of vertebrae involved, the number 
Increase in angle* _ of vertebrae destroyed. the Konstam angle, the 
Rad Deb. radiographic activity of disease, the presence of 
Bond Afde on No. of No. of abscesses and/or sinuses, the presence of bony fuon 
(mth) admission patients Mean patients Mean and drug resistance to streptomycin, Isoniazid o 
0-18 HEMDEN o- ——— ld 6 Pr ME 68 PAS. In the Deb. series there was evidence of an 
ET 25 iid 19 4-6 association between the presence of an abscess shadow 
30 or more 14 28 6 1-2 on radiography at the start of treatment and an 
0-36 Os 14 2:3 12 6-5 unfavourable status at 18 months (P — 0-01) and at 
13 25 Int 19 2:2 36 months (P = 0-05). There was no other consistent 
didum P D MOT . dde OB Bh pattern of an association in the Rad. or the Deb. series 
* A negative mean indicates a decrease in the mean angle. between any of the other pretreatment variables 
Table XU: STATUS AT 18 AND 36 MONTHS iS mth 36 mth. —— OOOO 
Rad Deb. Rad. Deb. 
Status No No No. j^ Nu. ne 
Unfavourable 
Additional chemotherapy given for active 2 3 | 2 : 5 4 6 
spinal disease or persisting sinus 
Additional operation, with or without 4 6 i 3 4 b i 3 
additional chemotherapy 
Still not favourable 
Physical activity limited | 2 3 5 0 0 3 3 
Disease not quiescent radiographically 0 Q 7 E | P ü Ü 
Favourable 
None of the above factors present 37 89 52 79 54 87 35 86 
m" Casco AA cde ic NN RN RR EL RORIS NL te a sag nn Pie ye el LER, aan -- 
Total patients assessed 64 100 66 102 62* 100 64v 100 
* Excluding 2 patients: | died of a non-tuberculous cause in the thirty-third month and the other who had additional . 


chemotherapy for pulmonary tuberculosis from 18 to 24 months. 
T Excluding 2 patients: 1 defaulted in the thirtieth month and the other died of a non-tuberculous cause in the twentieth 


month. 


* 


investigated and the classification of response at 18 
and at 36 months. 


Patients excluded from the main analysis 

Histological and bacteriological findings 

Of the 20 patients excluded from the main analysis, | 
was not operated on because she developed a hepatitis 
due to drug toxicity. The results of histological and 
bacteriological examinations of biopsy specimens 
obtained at operation from the spinal lesion of the 
remaining 19 patients is shown in the right-hand 
se@tion of Table 1V. In 13, the histological appearances 
were reported to be definitely tuberculosis. and 
probably tuberculosis in a further 3. Culture of the 
biopsy material was positive for tubercle bacilli in 12 
and 2 respectively. In 10 of the 14 patients the strain 
was sensitive to all three drugs, in | it was resistant to 
isoniazid only, in another to streptomycin only and in 
? to both isoniazid and streptomycin. 


Status at 18 and 36 months 

One Deb. patient was excluded from the main analysis 
because radiographic evidence of spinal tuberculosis 
was lacking (Table 7; 2 other patients (I Rad. 
who absconded and | Deb. who died from a non- 
tuberculous cause) did not complete the first 18 months 
of treatment. At 18 months 9 of the remaining 10 Rad. 
and 6 of the 7 Deb. patients had a favourable status 
and | in each series a doubtful status. One Rad. 
patient died from cor pulmonale at 25 months, and 
at 36 months all of the remaining 9 Rad. and 5 of the 
7 Deb. had a favourable status and in 2 Deb. patients 
physical activity was limited. If these 16 are included 
with the patients in the main analysis whose response 
was classified solely on their clinical and radiographic 
condition, the proportions with a favourable status at 
36 months are 69 (97 per cent) of 71 Rad. and 66 
(93 per cent) of 71 Deb. patients. 

Of the 4 patients with initially resistant organisms 
the one with strains resistant to isoniazid only 
defaulted at 6 months and the other 3 had a favourabie 
status at 36 months. 


Discussion 

In this study the modified radical Hong Kong 
operation, as undertaken in Hong Kong by the group 
which originated it (Hodgson and Stock, 1956), has 
proved to be better in several respects than the 
débridement operation with which it was compared in 
a study based on random allocation in patients with 
limited vertebral disease. It must, however, be stated 
at the outset that the proportions of patients having 
a favourable response at 3 years in the two series were 
closely similar, namely 87 per cent of 62 patients who 
had a radical operation and 86 per cent of 64 who had 
a débridement, a favourable response meaning full 
physical activity, radiographic quiescence of the 
disease, no central nervous system involvement and 


' no sinuses or clinical evidence of residual abscesses 


achieved on the allocated regimen. For this, the most 
important assessment, there was no difference. 
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However, in the radical operation series à mih 
cantly higher proportion of the patients assessed 
achieved healing with bony fusion, namely 93 per cent 
compared with 69 per cent for the débridement series 
(P = 0-003), the bony fusion also occurring earlier ie 
the radical series. Furthermore, whereas some further 
vertebral loss, on average one-fifth of a vertebral bods. 
occurred in the débridement series during the 4-year 
period: for the radical series, in contrast, fess loss, on 
average a fifth of a vertebral body less, was evident it 








the bone destroyed by disease or excised at operation 
was made good by the bone grafts. Correspondingly. 
the deformity, as measured by the angle described by 
Konstam (Konstam and Blesovsky. 1962), increased 
the débridement series by an average of 4-5 | but was 
practically unchanged in the radical operation series 
Also. mediastinal abscess shadows 
evident radiographically only, but 

resolved more rapidly in the radical operation series, 
although such a benefit was not demonstrated in the 
smaller number of patients with clinically evident 
abscesses and/or sinuses on admission. Thus. it may 
be concluded that, as assessed at 3 years, the radical 
operation in expert hands gave better results in terms 


H 


of healing by bony fusion, less further vertebra: fess 
and possibly deformity and more rapid resolution of 
mediastinal abscess shadows. 

These findings in patients with tuberculosis 
the thoracic or lumbar spine are of considerable 
importance for centres in the technically. advanced 
countries which have the beds and the orihopaedic 
resources that the operation necessitates, but this does 
not apply to most developing countries, The earher 
studies reported by the Working Party (Medica! 
Research Council, 1973a,b, 1974) in. patients. who 
frequently had more extensive disease than 
the present study have demonstrated that the result of 
ambulatory outpatient treatment from the start with 
chemotherapy for 18 months gives a highly satisfactors 
result at 3 years, and that neither the addition of i 
plaster jacket for 9 months nor 6 months rest in bee 
nor the débridement operation improves the results. 
Thus. considering all the methods of treatment which 
have been studied by the Working Party. the choice of 
the best is surprisingly simple and is determined by the 
resources available: long-term ambulatory chemo 
therapy where. as is so often the case, resources are 
scanty; otherwise radical surgery and chemotherapy. 
bearing in mind that we have studied the latier only in 
lesions of limited extent. It must. 
emphasized that this is an interim conclusion based on 
observations at 3 years. The detailed findings for 5 
vears will in due course be reported for ail four studies. 

A disadvantage of surgery is that it requires the 
patient's admission to hospital; in the case o£ ihe 
radical operation it necessitated recumbency in | 
for an average of 73-2 days followed by pa 
mobility for 15:5 days. all the patients being treated in 
plaster beds, and even in the débridemen! operation 
it required an average of 11-2 days of lei 
recumbency and 149 days of partial mobilits, Bs 
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contrast, ambulatory outpatient treatment from the 
very outset, which was studied in Masan., Korea. 
necessitated hospital admission for only 21 of the 85 
child outpatients: in 9 of them for complications of the 
spinal disease and in 12 for tuberculous lesions else- 
where or other reasons. Furthermore, the duration of 
inpatient stay was less than 90 days for 13 of these 
2| children. Thus, although ambulatory outpatient 
treatment may require supplementation by access to 
hospital beds, the demand on beds is much less than 
with treatment by major surgical interventions. 

In the three earlier studies—(1) in Masan where 
ambulatory treatment from the outset was compared 
with 6 months’ rest in bed, followed by ambulatory 
treatment, (2) in Pusan where ambulatory treatment 
from the outset without restraint was comoared with 
ambulatory treatment with plaster jacket support for 
the first 9 months and (3) in Bulawayo where ambula- 
tory treatment was compared with the surgical 
operation of débridement--the patients were also 
allocated at random to treatment with isoniazid plus 
PAS for 18 months either alone or supplemented for 
the first 3 months by daily streptomycin. In none of 
the three studies was there any difference in the results 
of treatment with the two-drug or with the three-drug 
regimen, Because the studies in Korea permitted only 
very limited opportunities for the isolation of tubercle 
bacilli—the regimens excluding open operation 
they provided no information on the prognostic 
importance of the pretreatment sensitivity of the 
Strains to the drugs under study. In Bulawayo. 
however, sensitivity test results were available for 34 
patients from whom positive cultures were obtained 
from débridement operation specimens: 31 had fully 
sensitive strains to all three standard drugs. Of the 3 
remaining strains, 2 were resistant both to streptomycin 
and PAS, | of the patients being treated with the 
two-drug combination and the other with the triple 
regimen. The third patient who had a PAS-resistant 
strain was on the two-drug combination. All 3 
patients had a favourable response to treatment, but 
in all the action of isoniazid, a highly potent anti- 
tuberculosis drug, was unimpaired because none of the 
three strains was isoniazid resistant. Although direct 
information on the basis of sensitivity tests was not 
forthcoming from the three earlier studies, it was 
concluded that isoniazid plus PAS was a satisfactory 
regimen and that the addition of a third drug need 
only be considered in two circumstances. The first 
arises in patients who have already had long courses of 
previous chemotherapy, especially when there is 
reason to doubt whether the combination was a good 
one or its supervision efficient. The second arises if it is 
known that, in the country concerned, there is or is 
likely to be a high level of initial drug resistance to 
standard drugs (entirely apart from patients known to 
have had previous chemotherapy), as is the case in 
Hong Kong (Hong Kong Government Tuberculosis 
Service/British Medical Research Council Co-opera- 
tive Investigation, 1964: Hong Kong Tuberculosis 
Treatment Services/British Medical Research Council 
Investigation, 1972). In both these circumstances, 
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there is a possibility that the organisms in spinal 
lesions may be drug resistant at the start of chemo- 
therapy. 

It is therefore of special interest that in the present 
study there were 24 patients who had pretreatment 
resistance to one or more of the standard drugs and 
whose response to treatment could be assessed. All 
except. 2 responded favourably to treatment. An 
unfavourable response occurred in the single patient 
with a triple drug-resistant strain, in ] of 7 patients 
with a strain resistant to two drugs and in none of the 
16 patients with a strain resistant to only one draig, 
4 of the 16 being an isoniazid-resistant strain. Thus, 
there was no evidence that with the triple regimen 
chemotherapy, which every patient in the present 
study received, resistance to a single drug mattered, 
but despite the small numbers it is likelv that resistance 
to two drugs or to all three was of prognostic im- 
portance. It cannot be assumed that treatment with 
the two-drug regimen of isoniazid plus PAS would 
necessarily have been so effective in the patients with 
pretreatment resistance. However, spinal tuberculosis 
is likely to respond to chemotherapy, including 
two-drug regimens, even better than is pulmonary 
disease because the lesions usually contain fewer 
bacilli (Canetti et al., 1957; Debeaumont, 1966), and 
as a consequence also fewer drug-resistant mutants 
(Canetti: and Grosset, 1961; Grosset and Canetti. 
1962). Indeed, there is evidence from Hong Kong that 
the population of bacilli was smaller in spinal than in 
pulmonary lesions. Thus, in the present study 57 per 
cent of the 98 patients with positive cultures from 
spinal lesions had negative smears, 40 per cent had 
scanty and 3 per cent moderately positive smears: in 
contrast, in a survey of pulmonary tuberculosis in 


four chest clinics in Hong Kong (Hong Kong 
Government Tuberculosis Service/British Medical 


Research Council Co-operative Investigation, 1964) 
only 21 per cent of 564 consecutive patients with 
positive sputum cultures had negative smears and 
27 per cent scanty, 29 per cent moderate and 23 per 
cent heavy positive smears. 

In the present study only | patient had central 
nervous system involvement resulting in motor 
weakness, compared with 43 patients in the previous 
three studies who have been discussed in detail in an 
earlier report (Medical Research Council, 1974). 

A recent major advance in the chemotherapy of 
pulmonary disease has been the demonstration that 
6-month courses of chemotherapy with appropriately 
selected regimens, the most potent one being strepto- 
mycin, isoniazid and rifampicin, can achieve quiescence 
of the disease in almost all patients with initially 
sensitive infections and even in a substantial proportion 
of patients with resistant infections (East African; 
British Medical Research Council, 1972). Moreover, 
the relapse rate in a 24-month period of follow-up after 
starting chemotherapy is very low and is likely tos 
remain so because nearly all the relapses sso far 
encountered occurred soon after stopping treatment at ' 
6 months (East African/British Medical Research 
Council, 1972, 1973, 1974). Since in the present series 
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of four investigations spinal disease has been found to 
be so responsive to chemotherapy, these observations 
raise the prospect that short course regimens might 
also provide a rapid cure of tuberculosis of the 
spine. 

The Working Party is therefore starting. further 
investigations to study the therapeutic effectiveness of 
short course chemotherapy, both alone and in 
combination with radical surgery. 
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Appendix 1 
Classification of radiographic activity 
l. Active disease 
a. Loss of the thin cortical outline. 
b. Rarefaction of the affected vertebral bodies. 
2. Inactive (quiescent) disease 
a. Bony fusion of the affected vertebral bodies, 
that is: 
bodies, and in the case of bone grafts traversing 
them when they are still detectable; or 
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i. Stout bony bridges, usually best seen in the 
anteroposterior view, projecting up to 2cm 
wide of the vertebral bodies and showing 
evidence of trabecular continuity even though 
they are separated by a small space, often no 
more than a hairline. 

b. Sclerosis of the contiguous surfaces of the affected 
vertebrae with reduction or disappearance of the 
intervening disc space. 

3. Disease of doubtful activity 
The appearance of marginal sclerosis where there had 
been so much destruction of the vertebral bodies,that 
there was no close apposition of the vertebrae above 
and below the focus of disease. 

Cavitation of a vertebral body or sequestrum 
formation was not regarded as evidence of activity; 
erosion of the anterior surfaces of the vertebral bodies 
coextensive with a mediastinal abscess (aneurysmal 
erosion) was not regarded as vertebral involvement. 
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Vertebral osteomyelitis: a complication of 


urological surgery 
JOHN E. HALE AND PAUL AICHROTH? 


SUMMARY 

Three patients who developed vertebral osteomyelitis 
follawing genito-urinary surgery are presented, In each 
patient a persistent urinary tract infection was noted, 
Some months after operation these patients developed 
secere back pain, but the correct diagnosis was not 
made initially because spinal X-rays were at first 
normal. In 1 patient an abnormal gamma bone scan 
was thought, mistakenly, to be diagnostic of metastatic 
bone disease and it was only when the pain increased 
after radiotherapy that a diagnosis of spinalosteomye litis 
was considered. 

The incidence of vertebral osteomyelitis in adults 
appears to be increasing, and in order to make the 
correct diagnosis a high index of clinical suspicion is 
essential, particularly in patients who have had recent 
operations on the genito-urinary system. 


Tut association between genito-urinary surgery and 
the subsequent development of spinal osteomyelitis is 
well documented (Carson, 1931; Henriques, 1958) 
but infrequently recognized. Waldvogel et al. (1970) 
recently noted a striking increase in the incidence of 
adult vertebral osteomyelitis, the early diagnosis of 
which depends upon a high index of clinical suspicion. 
The purpose of this paper, in which we report 3 
patients who developed spinal osteomyelitis sub- 
sequent to genito-urinary surgery, is to draw attention 
to the association of these two conditions and to 
re-emphasize that the diagnosis must be considered in 
any patient who develops severe back pain, even in the 
absence initially of systemic manifestations and 
radiological change. The difficulty of early diagnosis 
is emphasized, the management and prognosis are 
considered and relevant publications reviewed. 


Case reports 

Case 1: Mr W. V.. aged 79 years, developed retention of 
urine after receiving diuretic treatment for cardiac failure. He 
had a benign enlarged prostate but because of his cardiac 
condition was considered unfit at first. for operation. He 
required repeated catheterizations. The urine became infected 
with Pseudomonas pyocraneus and a prostatectomy was 
eventually performed. The prostate enucleated easily, but the 
histological report of the operative specimen showed wide- 
spread infiltration of the gland with adenocarcinoma. There 
was no radiological evidence of metastatic bone disease and 
serum acid phosphatase levels were normal. 

The patient was discharged on a small dose of stilboestrol. 
but a urinary tract infection due to Staphylococcus aureus 
persisted in spite of appropriate antibiotics. Nine months after 
operation the patient was readmitted because of severe lumbar 
back pai. This pain radiated to both anterior thighs, and 
dithough there was no radiological or biochemical evidence of 
disseminated prostatic carcinoma, a gamma bone scan of the 
lumbar region revealed several areas of high uptake. These 
were thought to represent spinal metastases. and a course of 


radiotherapy to the lumbar spine was given as an outpatient, 
The pain increased in severity and 13 months after the operation 
the patient was readmitted with extreme lumbar back pan 
unrelieved by repeated doses of analgesics. 

Investigations revealed the following: haemoglobin sgap 
cent, ESR 66 mm/hr, WBC 9000 mm”. blood culture siel 
and a specimen of mid-stream urine grew Frores rulgiris. 
Brucellosis and anti-staphylococeal serum agglutination titres 
were negative. The lumbar X-rays on admission r 
extensive erosions of the bodies of L3 and 4, with a soft i 
mass displacing the aorta anteriorly (fig. Ibh A diagnosis 
of osteomyelitis was made, Treatment consisted of a combina 
tion of oral cloxacillin 500 mg q.d.s. and ampiciliin. 500 
q.d.s. The patient was nursed on a plaster bed for | mon 
and mobilized gradually in a corset. He was discharge: 
symptom-free 4 months later. The lumbar spine X-ray 9 month 
after commencement of treatment showed complete fusion oF 
the affected vertebral bodies. 


Case 2: Mr J. H.. aged 62 years. a soldier who 
country from abroad infrequently, had a long histor et 
urinary tract infection associated with renal stones. Ten sears 
earlier. a nephrolithotomy had been performed. but calcu 
re-formed and his urine was often infected. usuali 
coliform organisms. 

He was admitted as an emergency for investigation à 
I-week history of pyrexia and severe pain in the dorsal spine. 
He also complained of dysuria and some dificult, in 
micturition. 

Investigations revealed the following: haemogiohin 
per cent, WBC 1000 mm‘, ESR 38 mmehr a 
specimen of urine grew both faecal streptococcus and 
Staphylococcus aureus and the deposit contained 50 leucocytes 
4-mm field. An X-ray on admission of the thoracic and Jumbar 
spine showed minor degenerative changes only. Sraphvioew: 
aureus was isolated from two blood cultures taken on ar 

Treatment was commenced with oral sodium fusidate 300 mg 
6-hourly and daily Kefin 8 g intravenously. Subsequenitis 
repeated blood cultures revealed no growth, anc al! antibi 
were discontinued after 3 weeks’ therapy. Two days [at 
patient became pyrexial and complained again of back 
which was made worse by lying down. Repeat X-rays ¢ : 
spine | month after admission revealed narrowing of the disc 
space between T8 and 9. and a small area of ysis in odd 
adjacent vertebral bodies typical of osteomyelitis (Pie. 2) 

The patient was immobilized in a plaster bed for 4 me 
and received a combination of oral ervthromyoin. X 
q.d.s. and sodium fusidate 400 mg q.d.s. Repeated X-rays 
the thoracic spine at first showed further destructive chi 
T8 and 9, but after 4 months! therapy there was evide 
of bone fusion. and the ESR had returned to normal. Pre 
patient was discharged symptom-free 5 months afler ihe 
diagnosis of spinal osteomyelitis had been made. 


Case 3: Mr H. P., aged 75 years. following a prostatectoms 
for benign hypertrophy. developed a persistent urinars 
infection due to Pseudomonas aeruginosa which was ser 
only to chloramphenicol and this was prescribed. The pats 
general condition remained poor during the early pasion 
period and he experienced occasional rigors, but unfortun: 
blood cultures were not taken during these attacks. Five v 
after operation he was discharged, but a mid-stream spec 
of urine taken at this time was still infected with ihe c 
organism and contained numerous pus celis. in view of thc 
patient's age the antibiotic was discontemredims. 
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Fig. 1. Mr W. V. aged 79 years. X-rays of the lumbar (pne 


and 4 
On the lateral film a soft tissue mass can he seen displazing 
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Fig. 2. Mr. J. H. aged 62 years. Lateral tomograms of TS 
and 9 show narrowing of the dise space and a small area 
of Ivsis in T8. 


Three months after operation when the patient was seen for 
the first time in the follow-up clinic, he complained of severe 
pain in the region of the dorsal spine. X-rays were normal, but 
4 weeks later the pain was so severe over the thoracic vertebrae 
that the patient was admitted for investigation and treatment, 

Investigations revealed the following: haemoglobin 8:0 g 
per cent, ESR 65 mm/hr, WBC 7000 mm’, mid-stream urine 
contained pus cells and a culture grew atypical coliforms 
which were only sensitive to chloramphenicol. X-rays of the 


vertebral spine revealed extensive destruction and wedging of 


the adiacent surfaces of T8 and 9. producing a sharp kyphosis 
deformity (Fig. 3). The paraspinal shadow on the left side of the 
vertebrae was widened (Fig. 4a, h). and the appearance was 
thought to represent a paraspinal abscess secondary to an acute 
inflammatory lesion of the T8/9 disc space. Other investigations 
were: Mantoux test negative (1 : 1000), serum agglutination 
titres against Salmonella typhi, Salmonella paratyphi, A, H and 
C. Brucella abortus and anti-staphylococcal alpha-lysin were 
all less than 1 in 20. In order to isolate the organism to 
establish an exact diagnosis a direct approach to the lesion 
with a costotransvesectomy was proposed, but the patient 
declined a further operation. He was treated with Celbenin I g 
daily and chloramphenicol 250 mg q.d.s. for 6 weeks during 
which time he was nursed on a plaster bed. The ESR remained 
elevated throughout this period and it was decided to change 
the antibiotic régime to streptomycin 0:5 g q.b.d.. tetracy cline 
250 mg q.d.s. and Celbenin I g daily. There was a gradual 
fmprovement in the back pain and the patient was slowly 
mobilized wearing a Goldthwaite brace. X-rays of the spine 
* months after commencing treatment showed complete 
obliteration of the T8/9 space with bone fusion and 
wedging of the affected vertebral bodies (Aig. 5) These findings 
are typical of an old inflammatory lesion 
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Fig. 3. Mr H. P. aged 75 years. Lateral X-rays of ti 
spine show extensive destruction and wedwing of the 
and ninth vertebral bodies 
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Discussion 


The importance of chronic urinary tract infecti 


a possible source of vertebral osteomyelitis 


first appreciated. Carson (1931). reporting | pati 
i} 


with acute spinal osteomyelitis, considerec 
primary cause was an infected skin lesion, 
that a chronic urinary tract 
feature common to all these cases 
Cadaveric studies by Batson (1940) 
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Fig. 4. Mr H. P. aged 75 years. A left paraspinal abscess can be seen adjacent to the destroy ed vertebral bodies of T8 and 9. 


to irradiation, and if this increases the pain then a 
diagnosis of osteomyelitis should be considered. 

The possibility of a relationship between the genito- 
urinary system and the spinal column is supported by 
other clinical evidence. For example. the association 
of ankylosing spondylitis and chronic urinary tract 
infection. and the spread of prostatic carcinoma to the 
lumbar vertebrae are well known. Other sites of pelvic 


infection have been suggested as a possible source of 


vertebral osteomyelitis, and patients with chronic 
pelvic enteric fistula (O'Leary et al., 1954), septic 
abortion (Sherman and Schneider, 1955), abdomino- 
perineal excision and removal of sigmoid polyps 
(Lame, 1956) have all been described. 

Henriques (1958), in a comprehensive paper. 
reviewed 55 cases of spinal osteomyelitis and added 
6 more of his own. The lumbar vertebrae were 
involved most often and the majority of cases followed 
genito-urinary surgery. Cultures of urine and bone 
frequently revealed the same organism, and the time 
interval of some weeks between operation and the 
development of back pain suggested a causal 
relationship. 

The concept of a direct venous spread to the 
vertebral column through pelvic and paravertebral 
veins has been refuted by Wiley and Trueta (1959). 
They considered arterial dissemination more likely, 
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and in many patients symptoms of bacteriaemia do 
precede the onset of back pain. Spinal osteomyelitis 
affects the vascular metaphyseal region beneath the 
anterior longitudinal ligament, and then spreads 
across the disc via the nutrient vessels to involve 
adjacent vertebral bodies. The absence of meningism 
due to a spreading extradural thrombophlebitis also 
makes the hypothesis of a direct venous spread 
unlikely. 

A diagnosis of spinal osteomyelitis, which was 
delayed in our 3 patients, can be extremely difficult 
unless it is considered, particularly in patients with 
chronic urinary tract infections or who have had 
recent genito-urinary surgery. The absence at first of 
radiological signs and any systemic manifestation may 
raise the diagnosis of hysteria, which was considered 
in the first patient reported here. After treatment of 
his presumed metastatic bone disease with radio- 
therapy the pain increased and he lay rigid. afraid to 
move. The diagnosis of metastatic bone disease was 
not at first questioned because areas of prostatic 
carcinoma had been noted in the operative specimen. 
and a gamma bone scan, revealing areas of increased* 
uptake in the spine, appeared to confirm this diag- 
nosis. It is important to emphasize that scintograms' 
are not specific evidence of malignant disease but may 
show areas of increased uptake in inflammation. The 
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Fig. 5. Mr H. P. aged 75 years. Three months alter 
beginning treatment there has been fusion and wedging 
of T8 and 9 with obliteration of the disc space. This 
appearance is typical of a healed inflammatory disc lesion. 


consistently normal level of serum acid phosphatase in 
the first patient should have cast doubt on the 
diagnosis of metastatic disease, and it was only after 
vertebral collapse had occurred that a correct diag- 
nosis of osteomyelitis was made. Once there is radio- 
logical change—and lateral tomograms may show 
early narrowing of the disc the diagnosis 
becomes evident. 

Unlike malignant deposits, infective lesions destroy 
the disc space. Potts disease is a most important 
differential diagnosis, and a Mantoux test should 
always be performed, whilst estimations of the 
staphylococcal antibody and anti-alpha haemolysin 
titres (Lack and Towers, 1962) may be helpful. Other 
rare causes of osteomyelitis include brucellosis 
and salmonella and fungal infections. Repeat blood 
cultures are usually sterile and the white blood count 
may not be elevated, as was the case in our last 
patient. 

Harris (1960) has emphasized the value of the 
erythrocyte sedimentation rate in both diagnosis and 
assessing therapy. Ideally, the organism causing the 
‘osteomyelitis should be identified accurately either by 
direct needle aspiration under radiological control 
(Leigh et al., 1955) or by an open biopsy which can be 


space 


Vertebral osteomyelitis 


performed before commencing treatment [he forme 
procedure, however, is often difficult to perforn 
and open biopsy is contra-indicated in ill patients. fi 
most cases the persistent urinary tract infection ha 
been caused by Gram-negative organisms SUL 
Escherichia coli or Pseudomonas pyocyaneus (Garcia 
and Grant, 1960). 
Lumbar vertebrae are 
osteomyelitis and occasionally multiple lesio 
various levels have been reported (Shaw and Iho) 
1963). It is important, therefore, to X-ray the enti 
spinal column both for diagnosis and in followin | 
course of the disease. Deterioration in the radio! 
appearances may continue lor 
beginning treatment, but eventually new bone tor 
tion occurs. This is shown by increasing sclero 
finally complete fusion of the affected vertebrae by by 
bridging, as was demonstrated by the third patient 
Treatment of vertebral osteomyelitis 
combination of antibiotics and absolute bed res! 
plaster bed or a rotating frame. The eflectivenes 
treatment should be checked by weekly X 
estimations of the erythrocyte sedimentatio: 1t 


most often involved 


some wCCK* 
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General supportive measures include effects ai 
relief, adequate nutrition and treatment of ana 
Despite prolonged convalescence, there is usual 
little residual disability once fusion. of thi 
vertebrae has occurred. Garcia and Grant 60 
reviewed 40 cases and emphasized that long teri 


treatment with suitable antibiotics and immobilizat 
is preferable to operative interventio] 
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THERE is little doubt that tea affects the total fluoride intake in this country 
more than any other single food or drink item. Dry tea leaves usuallv 
contain. between 100 and 200 ppm of fluoride, and a tea infusion of 
average strength contains about | to 2 ppm if made with fluoridated water 
(less if with non-fluoridated water). A survey among heavy tea drinkers in 
Newcastle (with fluoridated water) showed that drinking 10 or 12 cups a 
day is not rare and this supplies about 5 mg of fluoride. The maximum 
intake was found with a Newcastle man who drank 22 cups a day and was 
receiving about 9 to 10 mg of fluoride from this. Only a fraction of this 
intake was being retained and his health was unaffected as a result of it. 
People in Newcastle who drink little or no tea and with only a moderate 
fluid intake were receiving as little as 1-5 to 2-5 mg of fluoride a day. 
There is no basis for a statement that 2 mg daily is the maximum intake 
desirable, as very much higher intakes have been shown to be entirely safe. 
In two groups, one of long-established residents of Bartlett, a town in 
Texas with 8 ppm fluoride in the water, and the other among workers in an 
aluminium factory in Scotland (studied in 1949) the intakes were estimated 
to be between 12 and 16 mg a day. Radiographs showed that the bones of 
some members of these groups had undergone slight changes but none 
suflered from aches, pains or other disabilities any more than did people 
who were drinking low-fluoride water. Many life-long residents of Bartlett, 
however, had mottled teeth. 
BRIAN A. BIRT (1973) Fluoride: a critique of an article in 
the Sunday Times. Br. Dent. J. 135, 543. 
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Of course, you can rely 
on non absorbable sutures 
during that critical 
healing period. But why 
should you risk 
the possibility of 
future complications 

when you only 
required temporary 
wound support? 
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This well established Surgery Microscope from VEB Carl Zeiss Jena has gained a 
well deserved reputation for it's reliability and all-round performance. It is extremely 
versatile, allowing complete freedom of movement. The working distance is 200- 
300 or 400mm. You'll be surprised at the competitive price of this popular microscope 
which incorporates optics of the highest quality. Remarkable value ! 


SPECIAL FEATURES INCLUDE:- 


** Individually focussing eyepieces * Observer eyepiece available 
* Rapid changing for two filters and x Photographic attachments 


five magnifications (5x, 8x, 12.5x, available 
20x, 32x) 


Write or telephone for literature or demonstration on this instrument and others in the 
comprehensive VEB Carl Zeiss Jena Range 


CARL ZEISS JENA LTD., C.Z. Scientific Instruments Ltd., 


P.O. Box 43, 2 Elstree Way, Borehamwood, Herts WD6 1NH. 7e/: 07-953 7688. 
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Carotid flow disorders in patients with cerebrovascular 


disease: their atraumatic assessment by carotigraphy 
K. E. BRITTON, G. DUPLOCK AND G. VAUGHAN HUDSON* 


SUMMARY 

Carotid arterial narrowing less than that considered tobe 
‘critical’ may cause turbulent blood flow. Eddying may 
aid the deposition of material from blood, and vortices 
may aid its embolization, leading to transient ischaemic 
attacks, the Cassandra of the stroke. Two scintillation 
detectors were collimated to monitor the distal portion 
of each internal carotid through the orbits, and a third, 


the root of the aorta. After the intravenous injection of 


10-15 mCi of technetium-99m, activity/time curves 
were obtained from 58 patients. Fourteen out of 24 
patients considered to have cerebrovascular disorders 


had significantly different values of measured indices ef 


carotid hlood flow from a group of 24 "normal patients 
(P « 0-02). Improvement in these indices was associated 
with clinical improvement in 6 patients studied before 
and after. carotid endarterectomy. In 38 patients a 
comparison of the results of this technique (carotigraphy) 
and angiography was made. In unilateral carotid 
disease, results of carotigraphy correlate significantly 
with results of angiography, but bilateral symmetrícal 
carotid artery disease gives normal results of caroti- 
graphy. Analysis by deconvolution of the inflow and out- 
flow activity/time curves obtained during carotigraphy 
allows study of the individual artery and indicates that 
normal carotid arterial flow is effectively non-turbulent. 
The prediction of turbulent flow by carotigraphy may 


allow assessment of the pathogenesis and a means of 


prevention of many strokes, 


Tuis study is based on the following premisses. 
Transient ischaemic attacks precede strokes in about 
75 per cent of cases (Marshall, 1964), Embolization of 
material containing platelets and/or cholesterol 
accounts for most transient ischaemic attacks (Russell, 
1961, 1968), the main source of emboli is the carotid 
and vertebral vessels (Gunning et al, 1964), and 
abnormalities of these vessels are present in about half 
of patients dying with strokes (Editorial, 1965). 
Irregularities of the lumina of these vessels are 
common —-over 85 per cent in an unselected necropsy 
series of men and women over the age of 35 (Schwartz 
and Mitchell, 1961). However, for a stenosis to be 
angiographically ‘critical’, that is to cause an easily 
measurable drop in pressure and volume flow rate, it 
has certainly to have a lumen of less than 5 mm* 
(Brice et al, 1964) or an 80 per cent decrease in 
cross-sectional area (Guida et al., 1967). Demonstrated 
carotid stenoses of this degree appear to be uncommon, 
in contrast to the frequency of transient ischaemic 
attacks and strokes. Therefore the presence of a 
marked pressure gradient across a narrowing appears 
not to be of prime importance. The authors consider 
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here that the presence of turbulence in carotid. and 
vertebral blood flow is important. In turbulent flow, 
eddies may cause deposition of blood elements, and 
vortices cause the suction effects which may he 
necessary for embolization, 


Theory 
The Reynolds (1883) number, Re, may be used to 
assess the condition under which flow is or is not 


turbulent. 

Re= Fx Diy, 
where F is the mean linear velocity of flow in cm/sec, 
D is the internal diameter in cm and r is the ratio of 
viscosity to density of the fluid. It is about (038 om” 
sec for blood (McDonald, 1960). 

For a vessel of the size of the common carotid artery 
a value of Re between 1000 and 2000 is considered 
critical; non-turbulent flow has a Reynolds number 
less than this. More rigorous analysis allowing for 
pulsatile flow and non-Newtonian fluid would give a 
slightly lower value (McDonald, 1960). Substituting 
representative normal values for F = |S cm/sec 
(Tindall et al., 1962) and D = 0:7 cm gives a Reynolds 
number of about 276, a result well in the range of 
non-turbulent flow. 

Goldstein (1938) considered the effect of a smooth- 
walled projection of height ^ on flow in a tube radius 
R. For non-turbulent flow to be maintained 
condition A/ R7 S/((Re) must be met. 

Taking the above value for the Reynolds number, 
then A/R = 5/276} - 5/17. Thus, a projection only 
about one-third of the radius of the tube would, in 
these conditions, cause turbulent flow, These studies 
indicate that only moderate irregularities of carotid 


the 


arteries and ‘non-critical’ stenoses might induce 
turbulent flow, The prediction of strokes would 


ultimately depend on demonstrating turbulent How in 
carotid and vertebral vessels. 

This project may be considered in two parts: first, 
the development of a screening test for major carotid 
abnormalities, and secondly, the determination of the 
flow pattern along the carotid vessel. A feasibility 
study using phantoms has previously been undertaken 
(Britton, 1969). The principles are also applicable to 
study of the vertebral arteries. 


Materials and methods 
An optimal clinical method of measurement is one 
that interferes least with the system under study. To 
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The upper pair fit over the 


Fig. 1. View of the detectors 
patient's nose; the lower over the manubrium 
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Fig. 2. A normal result of carotigraphs. A. Trace from 
ascending aorta detector, Counts - 0-Ol. L and R. Traces 
from left and right internal carotid detectors 


achieve this, some compromise between theoretical 
rigour and the practical problem must be made. 
Consideration of the anatomy of the skull shows 
that each internal carotid may be visualized from in 
front, without bony obscuration, at the apex of the 
orbit deep to the junction of the superior and inferior 
orbital fissures and lateral to the sella turcica. A pair 
of 2x ]-inch thallium-activated sodium iodide crystal 
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scintillation detectors were each collimated so as to 
have a converging pencil-like field of view to include 
the internal carotid artery at this site without cross- 
talk from the contralateral carotid artery and basilar 
artery. A third detector was collimated to view the 
aortic arch. beneath the manubrium sterni (Britton. 
1971). The detectors are mounted on the arms of a 
stand and are adjustable in position (Fig. 1). The 
patient is seated in a modified dental chair which 
allows further flexibility in setting up. Each detector 
feeds a single channel pulse-height analyser, extra high 
voltage and ratemeter unit set in a standard NIMS 
series bin. Suitable high voltage and lower and upper 
discriminator level settings were determined for 
technetium-99m in the usual manner. Each ratemeter 
feeds one channel of a four-channel potentiometric 
chart recorder (Texas Instruments Ltd) which 
provides a chart 10 inches wide. Records are made at a 
chart speed of 15 in/min. A time constant of 1 second 
was found appropriate for this. Records were also 
made on a modified Levers-Rich magnetic tape 
recorder. Data are now recorded through a CAMAC 
system directly on paper tape for subsequent ease 
of analysis. Sterile technetium-99m 10-15 mCi is 
provided in the usual way as for brain scanning 
(Radiochemical Centre, Amersham) in volumes of 
between | and 3-5 ml. No special method of intra- 
venous injection is used. After setting up the detectors 
over the patient’s orbits and manubrium. data are 
collected for about 45 seconds after the intravenous 
injection. The technique is called ‘carotigraphy’. 

The first study concerned 75 patients who attended 
for routine brain scanning on two mornings per week, 
After obtaining consent the injection of technetium- 
99m for the brain scan was given to the patient while 
set up for carotigraphy. The 37 female and 36 male 
patients (age range 20-80 years) were divided into 
four groups: 

Group I: Twenty-six patients considered likely to 
have normal carotid vessels; their symptoms and 
signs were not suggestive of cerebrovascular disorders: 
no arterial bruits were heard: their brain scan was 
normal. Angiography in 2 patients was normal. 

Group IT: Twenty-four patients with symptoms and 
signs of cerebrovascular disorders, 

Group III: Eight patients without symptoms and 


signs of cerebrovascular disorder but who had 
abnormal brain scans. 
Group IV: Fifteen patients with unsatisfactory 


results due either to poor injection or loss of one 
or more traces on the recording. These were dis- 
tributed as follows: 7 in group I, 5 in group II and 
3 from group HI. Since bias is absent these were 
excluded. 

A normal result is shown in Fig. 2. From the traces 
the following measurements were taken. 

|. Take off: This was the elapsed time measured in 
seconds from the point of take off from the baseline qf 
the trace from the carotid detector. Sometimes the line 
of the slope was traced back to the baseline to define 
the take off point. Occasionally it could not be defined 
and such a result was excluded. 


2. Slope: This was measured by the vertical distance 
from a take off point to the count rate value 4 or 8 
seconds later, whichever was the easier to judge. 
Interpolation of a value by eye was made if the upslope 
of the trace was very irregular. The slope was measured 
in (counts/sec)/sec. 

3. Peak time: This was the elapsed time from the 
take off point of the trace from the aortic detector to 
the peak of the trace from a carotid detector. 

The ratio left upon right (L/R) was calculated for 
each pair of data. A carotid index, CI, was calculated 
as the product of the ratio L/R for take off and the 
ratió L/R for peak, divided by the ratio L/R for slope. 


Results 

The data from group I were used to define the normal 
ranges and, owing to the method of selection, may 
include data from a few patients with carotid ab- 
normalities. 


Normal range 

The mean value of the ratio L/R for take off was 
1-026 + 0-103 (+ I s.d.). Over 99 per cent of values fell 
between 0-72 and 1:34. The mean value of the ratio 
L/R for slope was 1:146 -- 0-24. Over 99 per cent of 
values fell between 0-43 and 1-87. The mean value of 
the ratio L/R for peak was 1-003 + 0-06. Over 99 per 
cent of values fell between 0-82 and 1:18. The mean 
value of the carotid index was 0-95 + 0-23; 95 per cent 
of values fell between 0:49 and 1-41 ( €: 2 s.d.). 


Abnormal results 

The record from a patient with right carotid artery 
stenosis is shown in Fig. 3. The trace from the side of a 
stenosis shows a delayed take off, an impaired rate of 
rise of the slope and a delayed peak. The normal 
ranges having been defined, the results to be expected 
in carotid artery stenosis are set out in Table Í. 

Fourteen out of the 24 patients in group H had one 
or more results outside the normal range. This 
difference is significant (P « 0-02). None of the patients 
in group HI had results outside the normal range. 
These results indicate a significant association between 
symptoms and signs of cerebral ischaemia and an 
abnormal result of carotigraphy. 

The second study compares the results of caroti- 
graphy and aortography in 7 patients before and 
after surgery, and one other (patient no. 100). These 
results are shown in Table II. 


Case reports 

A 64-year-old man (no. 100) developed recurrent episodes of 
parasthesiae in the left arm and leg over a period of a year and 
had one episode of blurring of vision in the right eye before 
admission. A presumptive diagnosis of right carotid stenosis 
was made. No neck bruits were heard and arch angiography of 
good quality was reported normal. Evidence of right carotid 
flow disorder was shown by carotigraphy (Fig. 3) 6 davs later 
and on repetition. 

.Because of this result and the strong clinical suspicion, 
carotid angiography was repeated within 2 weeks of the 
previous angiography. A complete internal carotid occlusion 
was found. It is suspected that a posterior plaque must have 
been present which would not he demonstrated by conventional 
two-dimensional angiography. 
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Carotid flow disorders 
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Fig. 3. Result in a patient with a right carotid How disorder. 
A, Trace from ascending aorta detector. Counts. « O01 


L. and R, Traces from left and right internal carotid 
detectors. 


Table 1: EXPECTED RESULTS IN CAROTID ARTERY 
STENOSIS 


Carotid Take off Slope 






Peak Carotid 


artery stenosis L/R L/R bj 
Right «072  —r87 CORI 0.72 c0-49 
Left cCLb34 043  —118 de Je m bi 


Table H: RESULTS OF CAROTIGRAPHY 





Diag- Take Carotid 
Patient Test nosis off Slope Peak index 
100 I N 0-75 -93 
H RO (80 ur 
103 i RCS 0-88 184 — 0-85 O41 RCS 
I OP 1:00 1-70 0-88 0-52 N 
113 I RCS 0:86 2:20 0-93 (0-36 ROS 
H OP 1-00 b44 4-08 DS N 
114 Į RICN 075 LSI 032 (41 RCS 
if OP 0-91 DIR 1-07 0-83 N 
[17 I RCS 1-46 p50 093 72 mi 
fi OP 1-00 P82 0-98 0-54 N 
25 l RCS 0-97 211 088 0-40 RCS 
It OP 1-00 i tE: i: ! 
26 [ RCS. 0-66 OR 0-96 0-39 RCS* 
L. St. 
if OP 0-70 LIO 108 0-69 N 
45 j LCS, 1-00 bis 13 1-09 LCS* 
RO, 
Hl OP 0-79 1-07 0-93 0-68. N 


CS, Carotid stenosis, OP, Operation. O, Occiusion. iC N. 
internal carotid narrowing. R, Right. L, Left, N, Normal. 
* Bilateral disease. St., Subciavian steal. 


One patient (no. 117) had a normal result of carotigr aph 
before operation for an angiographically demonstrated i ht 
carotid stenosis. The index deteriorated after operati: on 
although still in the normal range, without improvemen Kim the 
patient's symptoms. 

A 66-vear-old man (no. 25) presented with weakness of his 
left hand. A normal blood pressure, neurological evidence of a 
right-sided cortical lesion and a right carotid bruit were noted. 
Right internal carotid artery stenosis was demonstrated by 
angiography. After carotid endarterectomy the power in the 
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patient's left hand improved. Abnormal indices were found 
before operation, returning to normal after operation (Table 11). 

A Tl-year-old man (no. 26) with hypertension presented 
with transient episodes of loss of vision. He had a right 
carotid bruit. Evidence of right internal carotid stenosis and 
retrograde left vertebral arterial flow were obtained by angio- 
graphy. After right endarterectomy and left vertebral ligation 
recovery of vision occurred. Indices are shown in Table J. The 
take off points were significantly different but the carotid index 
was normal. Bilateral disease, which was also present in 
patent no. 45, is considered below. 

A third study relating the results of angiography and 
carotigraphy is summarized in Table IH. These two 
techniques measure quite different aspects of carotid 
artery disorder and are not strictly comparable. In 
3 patients the results of carotigraphy were abnormal 
when the results of angiography were normal. In one 
patient (no. 55) transient ischaemic attacks were 
related to head turning to the left, in which position a 
bruit was audible; an abnormal index was obtained on 
the left side with the patient's head straight. In one 
patient (no. 123) with left hemiparesis a right carotid 
puncture angiogram was performed whereas a left 
carotid flow disorder was demonstrated. 

When patients with abnormal results of angiography 
were considered, 13 patients had normal results of 
carotigraphy; of these, 8 had bilateral stenosis shown 
by angiography, of which 2 had asymmetrical stenosis 
reported but showed similar flow disorders on 
carotigraphy. In some patients with bilateral disease, 
flow disorder was prominent on one side only (Table 
II). Two patients had carotid syphon stenoses. These 


Relative scale 


5 7 9 Li i3 i5 (7 19 
Time (sec) 
Fig. 4. Comparison of the impulse response for an arterial 
system as obtained by Bassingthwaite (1967) using a dve 
(A) and the spectrum of transit times (B) obtained from a 
normal carotid. 
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are at the sampling site and unlikely to be demon- 
strated. Since abnormal results of carotigraphy 
depend on asymmetry of disease, it is not surprising 
that bilateral disease gives normal indices. While it 
may be argued that in a sceening programme patients 
with a clearly unilateral disorder are more acceptable 
for carotid surgery, it is necessary to develop a test 
independent of symmetry of disease and sensitive to 
unilateral disorder. The determination of non- 
turbulence and turbulence of carotid flow is such a 
test. 

LÀ 
Determination of turbulent flow 
Consider a tube with fluid flowing in it, with a 
monitor downstream and an injection of dye or 
radioactive tracer upstream. During passage in the 
flowing fluid the particles spread out. The distribution 
of particles as a function of time as they reach the 
downstream monitorcan be represented as a frequency 
distribution or spectrum of transit times, also called 
the ‘impulse response’. 

The function observed at the output is the con- 
volution integral of the frequency distribution of the 
system under study and the input function. Since 
carotigraphy gives us the input function and output 
function of the carotid artery-internal carotid artery 
system, by deconvolution, the spectrum of transit 
times for the technetium-99m tracer is obtained. In 
non-turbulent flow this spectrum is expected to be 
smooth; in turbulent flow this spectrum is expected to 
be irregular or underivable. In Fig. 4 the spectrum 
obtained from a normal carotid system is compared 
with the result using a direct technique from 
Bassingthwaighte (1967). The use of this approach 
is at present partly limited by the counting statistics of 


Table IH: RESULTS OF ANGIOGRAPHY AND 
CAROTIGRAPHY IN 38 CASES 








No. of 
Method Result cases Comment 
A. Angio- Normal 12 
graphy 
Caroti- Normal 9 
graphy 
Abnormal E 1 Bruit on head turning, TIA 
(no. 55j 
|! RCO on repeat angio- 
graphy (no. 100) 
| R carotid angiography 
only, LCS (no. 123) 
B. Angio- Abnormal 26 
graphy 
Caroti- Abnormal 13 
graphy 
Normal 13 6 Bilateral symmetrical 
stenosis 
2 Bilateral asymmetrical 
stenosis 


2 Carotid syphon stenosis 

|] Slight carotid narrowing 

1 RCS, worse index after 
operation (no. 117) 

1 LCS, worse symptoms 
after operation (no. 44)* 


CS, Carotid Stenosis. O, Occlusion. R, Right. L, Left. 
FIA, Transient ischaemic attack. 


the activity/time curves and will be a subject of a later 
communication. This approach is also being applied 
to a study of aortofemoral arterial flow. 


Discussion 

The first part of this study attempts to demonstrate a 
method for screening patients, particularly outpatients, 
who present with episodes that may be transient 
cerebral ischaemic attacks. The technique takes only 
5 minutes of the patient's time and succeeds in 
demonstrating asymmetrical carotid flow diserders of 
sigitificance. In 30 patients out of the 38 studied 
angiographically having either normal carotid arteries 
or with unilateral or grossly asymmetrical carotid 
disease, the results of carotigraphy correlate signifi- 
cantly (P « 0:01) with those of angiography. 

It succeeds on occasion when arch angiography 
gives an equivocal or normal result. Its atraumatic 
nature commends it as a screening test to select 
patients for angiography. It fails when symmetrical or 
multiple carotid and vertebral vascular lesions are 
present. The surgery of multiple abnormalities in these 
circumstances is associated with a less good prognosis 
(De Weese et al., 1973). Carotid syphon stenosis, 
which is not accessible to surgery, is not detected. 
The combination of an abnormal result of carotigraphy 
with an abnormal result of angiography appears to be 
a reasonable method for selecting patients for carotid 
surgery, and after surgery a normal result of caroti- 
graphy is reassuring; both need evaluation with 
longer follow-up. 

The promise of determining whether flow is or is not 
turbulent in relation to screening, for example, 
hypertensive patients and evaluating anti-atherogenic 
or anti-embolic drug therapy needs to be fulfilled by a 
prospective study. We feel that the technique is of 
sufficient interest to pursue this aim. 
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Epicardial electrode implantation on both right and 
left ventricles using local anaesthesia 


B. N. GUHARAY, A. K. SAHA, D. MITTRA, SUSHILA VISVANATHAN, 


S. M. SEN GUPTA AND A. K. BASU* 


SUMMARY 

Experience with a simple method of epicardial- 
intramural pacer lead implantation on either ventricle 
using local anaesthesia for long term cardiac pacing in 
casesof symptomatic heart block is presented. The report 
concerns 40 patients with 41 implants. The follow-up 
period was 6-19 months. There were 3 operative deaths. 
One of the deaths was coincidental and the other 2 were 
attributed to bad selection. Early electrode failure due 
to the development of an exit block occurred in 1 case: 
he has done well after his right ventricular electrode 
was transferred to the left ventricle through the same 
incision using local anaesthesia. There has been no 
late electrode failure. Nearly all the survivors. have 
obtained excellent results. 


The distinct advantages offered by this technique of 


epicardial pacing are discussed. 

The modification which has been introduced in 
extending the scope of pacer lead implantation to the 
left ventricle has increased. the usefulness of the 
technique. Left ventricular placement of the electrode 
assures better intramural pacing. 


A METHOD of epicardial pacer lead implantation on the 
right ventricle using local anaesthesia was described 
by Mobin-Uddin et al. (1968). The method combined 
the reliability of open chest epicardial pacing as 
regards permanency of electrode position and the 
simplicity and safety of transvenous electrode 
implantation (Jude et al, 1969). Placement of the 
epicardial electrode on the left ventricle utilizing this 
technique has not previously been described. 

We used the method for both right and left 
ventricular long term pacing in patients with sympto- 
matic heart block from April 1972 to December 1973. 
We modified the technique in that the scope of 
fixation of the pacer lead has been extended to the 
left ventricle without increasing the extent of thora- 
cotomy or the risk of morbidity. The left ventricle 
might be a better location for pacer lead implantation. 

Our experience with the technique is presented here. 


Technique (Fig. |) 

Field block anaesthesia was induced by bilateral third 
to seventh intercostal nerve blocks along the anterior 
axillary lines. Local infiltration anaesthesia was 
administered transversely along the left fifth rib and 
costal cartilage from the nipple line laterally to the 
right sternal border medially. A transverse incision 
was made over the infiltrated area. The fifth and sixth 
costal cartilages were excised. The underlying pleura 


878 - 


was protected from injury. The intercostal mufcles 
and the pleura were retracted laterally. The internal 
mammary vessels were occasionally seen and divided 
between ligatures. The pericardium was incised 
vertically. The right ventricle was immediately ob- 
tained for pacer lead implantation. When left ventri- 
cular placement of the electrode was contemplated, the 
apex of the heart was rotated forwards and towards 
the right by traction on suitably placed artery forceps 
over the inner aspect of the latera! pericardial flap. 
The electrode was sutured to an avascular area of 
the appropriate ventricle by two 3/0 atraumatic silk 
sutures. A small stab wound in the myocardium 
received the electrode tip which ensured intramural 
pacing. Under local anaesthesia a pocket for the pulse 
generator was made in the subcostal left upper 
quadrant deep to the subcutaneous fat pad and 
superficial to the anterior rectus sheath. The electrode 
was tunnelled subcutaneously and joined to the pulse 
generator. Excess wire was coiled in wide loops in 
the pericardium and around the pulse generator. 
The pericardium was not closed. The chest wound 
was closed in layers after an anterior mediastinal 
underwater seal drain had been placed through a stab 
wound. The electrode was fixed to the anterior rectus 
sheath with one or two silk sutures to prevent tension 
on the cardiac end of the electrode. The generator was 
so placed in the pocket that it could neither rotate on 
itself not impart tension on the suture line. 


Fig. 1. Diagrammatic representation of the technique of 
epicardial-intramural pacer lead implantation on beth the 
right and left ventricles. a, The bare area of the pericardium 
due to the peculiar anatomical disposition of the anterior 
reflection of the parietal pleura in the region of the fourth 
to sixth costal cartilages on the left side. This anatomical 
peculiarity is made use of in the extrapleural approach to 
the heart. b, The points of injection (black dots) of the 
anaesthetic mixture along the anterior axillary lines to 
induce field block anaesthesia. The horizontal line indicates 
the position and length of the chest incision. The medial two 
dots in the fifth intercostal spaces indicate the nipples. 

c, The fifth and sixth costal cartilages have been excised. 

d. The pericardium has been incised verticallv. The apex of 
the heart has been rotated forwards and towards the right 
by traction on two artery forceps placed over the inner 
aspect of the lateral pericardial flap deep into the pericardial 
sac. The left ventricle has been made available for pacer 
lead implantation. e, It is now possible to implant the 
pacer lead on either ventricle. /, The electrode is tunnelled 
subcutaneously to the pulse generator housed in a 
subcutaneous pocket in the subcostal left upper quaerant. 
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n 
Fig. 2. Postero-anterior X-rav of the chest showing a 
retained endocardial electrode. The infected electrode was 
cut short elsewhere in an attempt to help healing of the 
right pectoral wound due to infection of the endocardial 
pacemaker pocket. See text 


Fig. 3. Postero-anterior X-ray of the chest of a 72-vear-old 
man showing an epicardial pacer lead implanted on the left 
ventricle. His non-functioning endocardial electrode had 

to be left in position owing to the dense adhesions that it 
had developed in the heart. 
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lable 1: SUMMARY OF THE PRESENT SERIES 


Number of patients 40 ‘ 

Number of implants 4) 

Ave (yr) 28-75, mean 59 

Sex (male : female) 6:1] 

Indication Partial and complete heart block 
producing Stokes- Adams seizures 

Follow-up (mth) 6 19 


Devices pulse generators with unipolar epicardial 
leads (Devices Implants Ltd. Welwyn Garden City), 
types 2970 and 3821, were used. The original threshold 
of stimulation was measured in all cases before*the 
electrode was finally sutured to the heart. 

The mediastinal drain was removed after 24 hours. 
he skin stitches were removed between 8 and 10 days 
postoperatively. The patient was allowed out of bed 
on the third or fourth postoperative day. 


"utients 

Table I gives a summary of the present series. Both 
early and late recurrent failures of previously 
implanted endocardial electrodes necessitated epi- 
cardial placement of electrodes in 5 patients. The 
failures were due to dislocation of the electrode tip or 
a rise in the threshold of stimulation. In one case 
dislodgement occurred several times. Perforation of 
the myocardium with concomitant cessation of pacing 
and stimulation of the left phrenic nerve also occurred 
in this patient. She developed infection of the retained 
endocardial electrode (Fig. 2) with eventual extrusion 
of the pulse generator. She died of staphylococcal 
septicaemia. However, the epicardial system functioned 
normally till her death, The non-functioning endo- 
cardial electrode could not be removed in 3 patients 
including the one who developed septicaemia owing to 
dense adherence to the heart. Two years of endo- 
cardially paced life of the fifth patient was punctuated 
by frequent dislodgement of the electrode tip, exit 
block, thrombophlebitis and lastly extrusion of the 
pulse generator. His second transvenous pacer lead 
had to be replaced after 14 years by an epicardial 
pacer lead. Unfortunately, his right ventricular 
epicardial electrode showed early failure after 6 
weeks of installation owing to the development of an 
exit block and had to be shifted to the left ventricle 
through the same incision using local anaesthesia. 
He recovered satisfactorily after both operations and 
remains well. Advanced age was no contra-indication, 
but the procedure was particularly indicated in younger 
patients, 


Results 

The operative data are presented in «able II. 
Inadequate exposure was never a problem. Placement 
of the pacer lead on the left ventricle (Fig. 3) has 
recently been preferred and was done in 70 per cent 
of the patients. In the early operations right ventricular 
implantation (Fig. 4) was done. The original threshold? 
of stimulation was always within acceptable limits., 
In one case repositioning of the electrode was 
necessary soon after primary fixation as the latter 
showed faulty pacing. 


Table Il: OPERATIVE DATA 


Approach changed to thoracotomy under () 
general anaesthesia 
Elective general anaesthesia (patient's 
choice) 
Pacer lead sutured to: 
Left ventricle 
Right ventricle 
Epicardial pacing: 
As primary procedure 
In failed endocardial cases 
Original threshold of stimulation 1-0 
Anterior mediastinal drainage: 
No drainage 
Corrugated sheet drainage 3 cases 
Underwater seal drainage 17 cases 
Postoperative hospital stas 12-20 d 


5 cases 


28 cases (70",) 
13 cases (307,,) 


18 implants 
6 implants 
2 MA 


| case 


Table H1: COMPLICATIONS 


Complication No. of cases 


Pneumothorax treated by one aspiration 6 
Pericardial-extrapleural effusion, necessitating 
no special treatment 
Pericardial-extrapleural effusion 
mild bronchiectatic symptoms 
Early electrode failure (? increased threshold | 
of stimulation) 
Late electrode failure 0) 
Wound infection Ü 
Rejection of the pulse generator ü 
Diabetic coma, successfully managed | 


producing | 


The anterior mediastinum was either not drained or 
drained through a corrugated sheet in the initial 4 
cases. Three of these patients developed a small 
pericardial-extrapleural effusion causing no special 
concern. Institution of underwater seal drainage for 
24 hours postoperatively as a routine measure elimin- 
ated this complication. The pleura was inadvertently 
injured in 6 patients, but in none was this a cause 
for concern. 


Complications 

The complications met with in our patients are 
summarized in Table III. Mostly they were of a mild 
nature. One patient developed carly electrode failure. 
His case has been described earlier. Our recent 
preference for left ventricular pacer lead implantation 
originated from the experience with this patient. Left 
ventricular pacing has produced uniformly good 
results. 


Mortality 

A summary of the causes of the deaths in the present 
series is shown in Table IV. The patient dying from 
complications of a previously implanted endocardial 
pulse generator has been described earlier. One of the 
3 operative deaths occurred in a 70-year-old male 
who had electrocardiographic evidence of old myo- 
cardial ischaemic changes. He died of a low cardiac 
output syndrome. The second death occurred in a 
63-year-old male and was attributed to his advanced 
Obstructive pulmonary disease. Neither his pleura was 
injured nor did he develop effusion. The third death 
was a misfortune, because the 50-year-old patient had 
been doing well till the third day after operation when 
he developed massive acute myocardial infarction. 
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Table IV: MORTALITY 


Cause of death NO 


Death resulting from complications of pre 
viously implanted endocardial pulse generator 

Death due to advanced obstructive pulmonary 
disease 

Death due to gross pre-existing myocardial 
Ischaemia 

Death due to coincidental massive myocardial 
infarction 








Fig. 4. Lateral X-ray of the chest of a 60-year-old ma 
showing an epicardial pacer lead implanted on the ri 
ventricle. 





Fig. 5. Photograph of a SI-year-old man 4 months after | 
had had an epicardial-intramural pacer lead implanted « 
the left ventricle. The scars due to the incisions as well 
the stab wound for the anterior mediastinal tube draina 
can be seen. 
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Follow-up 

The 36 survivors (Fig. 5) were followed up for 6-19 
months. The results could be graded as excellent in 
35 patients. The youngest patient was a woman of 
28 years who had recently married after she had 
completed her university education. The others were 
minimally restricted in their usual habits and work. 
One patient had a less than excellent result. He 
developed early bronchiectatic symptoms, probably 
secondary to pericardial-extrapleural effusion. 


Discussion 
Transvenous endocardial electrode implantation has 
provided a simple and safe method of artificial cardiac 
pacing. It is done under local anaesthesia and carries 
a low mortality rate (Chardack, 1969). However, 
unpredictability about electrode position is the chief 
disadvantage of the procedure. The incidence of 
electrode displacement has been estimated at 10-15 
per cent. Further, there are special requirements of 
the procedure which include full anaesthetic facilities 
and X-ray control, with image intensifier and large 
screen. display (Siddons and Wright, 1969). These 
requirements prevent the procedure from being widely 
exploited. Infection remains a potent hazard of the 
method, because in most centres it is undertaken in 
the cardiac catheterization room (Chardack, 1969; 
Siddons and Wright, 1969), and isolated cases of 
staphylococcal septicaemia have been reported 
(Bluestone et al., 1965). One of our patients died of 
this complication of endocardial! pacing. She also 
developed myocardial perforation with cessation of 
pacing and rhythmic stimulation of the phrenic nerve 
(Dack, 1967). Air embolism during prolonged 
manipulation of the electrode in order to obtain a 
satisfactory position may occur (Zeft et al., 1967). 
Epicardial placement of the electrode eliminates 
many of these complications. However, the major 
objection to this procedure is that it usually needs a 
formal thoracotomy and general anaesthesia, with 
their attendant hazards (Siddons and Wright, 1969). 
This objection is largely overcome by the technique 
described here. It is done using regional field block 
anaesthesia and avoids insult to the pleura (Mobin- 
Uddin et aL, 1968; Jude et al, 1969). In properly 
selected cases the mortality with this procedure should 
not be higher than that with endocardial pacing. 
Because of the very limited thoracotomy which it 
entails, epicardial electrode implantation can be 
safely done in old and ill patients. However, patients 
with associated diseases such as advanced obstructive 
pulmonary disease, significant myocardial ischaemia 
and obstructive uropathy should possibly be excluded. 
Two of our 3 operative deaths resulted from these 
complications. The procedure overcomes the need for 
sophisticated X-ray equipment, lowers the incidence 
of wound infection and its unfortunate sequelae, is 
less time consuming and is suitable for young patients 
as well as those with valvular diseases. It is a straight- 
forward and predictable procedure as regards per- 
manency of electrode position. It can be performed by 
'many busy departments who offer pace making as an 
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additional service’ without incurring prohibitive risks 
(Siddons and Wright, 1969). In emergency situations , 
transvenous temporary pacing may be instituted 
without X-ray control (Siddons and Wright, 1969). 

The technique offers a satisfactory alternative 
procedure of artificial cardiac pacing. Right ventricular 
implantation is easily done. It is often possible to 
impiant the pacer lead on the left ventricle by a little 
extra manipulation. Left ventricular implantation 
using this operation has not previously been described. 
We prefer pacer lead implantation on the left ventricle 
near the apex and have performed it in 27 consecutive 
cases. 

Predilection for the left ventricle for electrode 
placement may not be a matter of theoretical interest 
only. Although electrical depolarization starting at 
any point of the ventricular syncitium should spread 
uniformly throughout the ventricles (Fletcher et al., 
1963; William-Olsson and Andersen, 1963), myo- 
cardial contraction is stated to be more effective if the 
wave of depolarization originates at the apical region 
of the left ventricle (Klotz et al., 1963; Vagnini et al., 
1966). Further, the greater thickness of the left 
ventricular myocardium precludes the risks of lacera- 
tion and bleeding which may cause concern with the 
3-4 mm-thick right ventricular wall (Jude et al., 1969) 
and also ensures intramural pacing. The tip of a right 
ventricular electrode may project into the ventricular 
cavity, resulting in loss of a portion of the intramural 
contact area of the electrode. We do not know whether 
or not a freely projecting electrode tip encourages 
accentuated fibrotic reaction and insulation as 
compared with an intramural electrode tip. The only 
case in this series who suffered from early electrode 
failure had his epicardial electrode implanted on the 
right ventricle. The electrode tip was densely enveloped 
by fibrous tissue, and painstaking dissection and 
subsequent suturing of the ventricular wall were 
necessary to transfer the electrode to the left ventricle. 
In all cases intramural pacing should be the aim. The 
human heart is most sensitive to endocardial! electrical 
stimulation. The threshold of stimulation is slightly 
higher with a surface electrode. The sensitivity of the 
myocardium to intramural excitation stands some- 
where intermediate between the two (Albert et al., 
1964; Davies and Sowton, 1966; Overdijk and Dekker, 
1969). The original threshold of stimulation in our 
cases remained within the acceptable limits of between 
I and 2 MA (Chardack, 1969). 

Wound infection was not a problem. Drainage of 
the pocket for the pulse generator was advised by 
Chardack (1969) and contradicted by Norman (1967). 
We have never drained the pocket and have had no 
complications from this cause. It appears that a sub- 
costal left upper quadrant subcutaneous pocket 
tolerates the pulse generator better than a pectoral 
pocket because of greater thickness of the subcuta- 
neous fat pad of the former. Underwater seal tube 
drainage eliminated complications due to intrathoracic 
collection. ° 

Four patients died following the operation. One 
patient was a victim of complications of her previously 
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implanted endocardial pacemaker. This death was not 
related to epicardial pacing. One patient died of 
coincidental massive myocardial infarction. The 
remaining 2 patients who died of chronic obstructive 
pulmonary disease and gross myocardial ischaemia 
respectively were probably badly selected cases. They 
would have been better served by endocardial pacing. 
Their selection was influenced by overconfidence 
initiated by uninterrupted successes in 17 consecutive 
patients. 

The survivors have generally obtained excellent 
results over a follow-up period of 6-19 months. A 
little competition with the sinus rhythm is experienced 
by one patient fitted with a fixed-rate pulse generator. 
This patient with an intermittent heart block would 
be more appropriately served by a pulse generator of 
the demand variety. Another patient has developed 
mild bronchiectatic symptoms. The remaining patients 
consider worth while the trouble that they have under- 
gone to receive their pulse generators, particularly 
those who unfortunately did not fare well with the 
earlier endocardial pacemakers. 
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Gastrin response to food in duodenal ulcer patients 
before and after selective or highly selective vagotomy 


F. STADIL, J. F. REHFELD, P. M. CH RISTIANSEN AND O. KRONBORG* 


SUMMARY 
The role of the vagus in the gastrin response to a steak 
meal was investigated in patients with duodenal ulcer. 
Thirty patients were studied before and after vagal 
denervation of the entire stomach (selective vagotomy and 
pyloroplasty). Basal and stimulated gastrin concentra- 
tions in serum, as determined by radio-immumnoassay, 
were higher postoperatively (87 pre-i111 postopera- 
tively (basal) and 243/341 (peak) pgíml). Thirty 
other patients were studied before and after denervation 
of the gastric body (highlv selective vagotomy). Basal 
and stimulated gastrin concentrations were alse higher 
postoperatively in these patients (94/133 and 277 / 343 
pgiml respectively). The differences between the two 
groups were insignificant. Between individuals, gastrin 
responses varied markedly, but pre- and postoperative 
responses were positively related within the same 
subject. Ne differences were observed between patients 
with "positive" or ‘negative’ Hollander responses to 
insulin. In 6 subjects studied 2 and 14 weeks post- 
operatively no. difference was apparent between the 
Iwo studies, 

ft is concluded that antral branches of the vagi play 
only a minor role, if any, in the gastrin response to food. 


GASTRIC acid secretion is regulated by neurohumoral 
mechanisms, the vagus being one of the principal 
routes and gastrin the principal humoral agent in- 
volved (Grossman, 1967). 

Gastrin release in response to food may issue from 
chemical stimulation, distension of the stomach and 
buffering of intra-antral pH. The different mechanisms 
probably interact, and the extent to which the stimulus 
is influenced by vagal action is insufficiently known. 

Patients treated by different vagotomy operations 
provide an opportunity to assess the influence of the 
vagus On gastrin responses to feeding. This study 
concerns stimulation by a steak meal in duodenal 
ulcer patients examined before and 2 weeks after 
selective vagotomy or highly selective vagotomy, the 
latter patients having an intact vagal innervation of 
the antrum. 


Patients and methods 

A total of 61 patients with duodenal ulcer without 
pyloric stenosis was studied. The diagnosis was con- 
firmed at operation. Thirty patients, 23 males and 7 
females aged 46 2-2 years (mean + s.e.m.), were 
studied. before and 2 weeks after selective gastric 
vagotomy with a Weinberg pyloroplasty (SV). Another 
30 patients, 21 males and 9 females aged 48 + 1-7 years, 
were studied similarly before and after highlv selective 
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vagotomy without drainage (HSV). The distribution 
of the patients into the two groups was at randÓm. 
The operations were performed as described by 
Amdrup and Jensen (1970) and Johnston and Wilkin- 
son (1970). Six patients, | after HSV and 5 after SV, 
were studied twice, 2 and 14 weeks postoperatively, 
One of the latter patients was not studied pre- 
operatively. 


Experimental procedure 

After an overnight fast the patients were submitted 
to an insulin test as described in detail previously 
(Kronborg, 1972). Twelve 15-minute collections of 
gastric juice were made, four before and eight. after 
the intravenous injection of 0-2 i.u./kg body weight. 
The gastric tube was removed 2 hours after the 
insulin injection, and I hour later the patients had a 
protein-rich meal consisting of a steak (200 g meat), 
vegetables and potatoes (Rune, 1967). Patients were 
told to eat as much as they liked, giving priority to 
the meat. Water was allowed without restriction, and 
the eating time was 20 minutes. During the meal peri- 
pheral venous blood was drawn from an indwelling 
venous cannula 0, 5, 10, 20, 30, 45. 60 and 90 minutes 
after the beginning of the meal. Serum was stored at 
—20 € until measurement. 


Laboratory analysis 

For acid determination an Autotitrator TTT ( Radio- 
meter, Copenhagen) was used. The titration end- 
point was pH 7-0. 

Gastrin was measured by radio-immunoassay (Stadil 
and Rehfeld, 1973) using antiserum 2604-7 (Rehfeld 
et al., 1972). With this antiserum sulphated and non- 
sulphated forms of gastrin-13, gastrin-1 7, gastrin-34 
and the unpaired gastrin component I are measured. 
(For a survey see Rehfeld, 1973.) Synthetic human 
gastrin | (SHG) from ICI, Macclesfield, was used as 
the standard, and mono-iodinated purified  !?5]. 
labelled SHG (Stadil and Rehfeld, 1972) as the tracer. 
The final dilution of unknown samples in the assay 
was | to 20. Assay parameters have been reported in 
detail earlier (Stadil and Rehfeld, 1973). All the 
gastrin determinations were done within 3 months, 
and all the samples from one patient were assayed 
simultaneously. 


* Department of Surgical Gastroenterology C. Rigshespitalet, 
and Departments of Clinical Chemistry and Surgical Gastro- * 
enterology A, Bispebjerg Hospital, Copenhagen, Denmark. 
Correspondence to: F. Stadil, Gastroenterological Laboratory 
2121. Department C, Rigshospitalet, 2100 Copenhagen. 
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Calculations 

Results were evaluated statistically by the Mann- 
Whitney test or by the Wilcoxon test for paired 
differences when appropriate. Integrated gastrin out- 
put was calculated as the sum of the products of 
mean gastrin concentrations during each time period 
multiplied by the number of minutes in the period. 
Integrated gastrin response to a meal was calculated 
as integrated output less zero value time 90. Covaria- 
tion was assessed by the rank correlation coefficient 
of Spearman (Siegel, 1956). 
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Fig. 1. Serum gastrin concentrations (mean and s.e.m.) in 
30 patients with duodenal ulcer during a protein-rich meal 
before and after highly selective vagotomy. Gastrin is 
expressed as molar concentrations and as pg Eq of gastrin 
heptadecapeptide/ml serum. 
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, Fig. 2. "Serum gastrin concentrations (mean and s.e.m.) in 
30 patients with duodenal ulcer during a protein-rich meal 
before and after selective vagotomy and pyloroplasty. 
Gastrin units as in Fig. 1. 
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Results 


Unoperated patients 

The gastrin concentration prior to the meal was 94 : 
6:1 and 89-67 (pg equivalent of SHG/mi, mean i 
s.e.m.) in the two groups of patients. The difference 
was not significant. After feeding, gastrin concentra- 
tions in serum increased markedly, but a considerabie 
variation in different individuals was observed. The 
peak concentration was seen after 20 minutes in 10 
patients, after 30 minutes in 31, after 45 minutes in 
it, after 60 minutes in 7 and after 90 minutes in ] 
subject. Peak gastrin concentration ranged from 66 
to 1050 pg Eq/ml serum, with means of 277 « 40-3 
and 2432235 pg Eq/ml in the two 
difference was not significant. 


groups, 


Effect of highly selective vagotomy (rig. 1) 

The level prior to feeding was significantly higher 
after operation. {1334113 pg Egí/ml, P = 000021. 
Gastrin concentrations rose during the meal in al 
the patients, and integrated output and response were 
significantly higher postoperatively (Tables £f, /7 Y. Peak 
gastrin concentration after feeding ranged irom SU to 
740 pg Eq/ml and was on an average higher posi- 
operatively (Table 1). The main change after operation 
seemed to be a slight elevation of the entire response 
curve and a more sustained increase postoperatively 
(Fig. 1). 
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Fig. 3. Serum gastrin concentrations (mean ar se mii in 
58 duodenal ulcer patients during a protein-rich mea! before 
and after selective (SV) or highiy selective (HSV) «vagotoms. 
Patients are grouped according to their acid response to 
0-2 iu. of insulin/kg i.v. pestoperatively, using the eriteria 
suggested by Hollander (1946). Black symbols indicute 
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pg Eq/m! Eflect of selective gastric vagotomy (Fig. 2) 
Food Food The mean concentration prior to stimulation was 


750 i ' ł i higher postoperatively (111 * 12-9 pg Eq/ml), but the 
difference was not significant (P = 0-09). After feeding, 

500 gastrin concentrations rose in all the patients, Inte- 
grated gastrin output and integrated response during 

the whole period and the 45-90-minute period were 

250 significantly higher after operation, whereas the re- 
sponse in the 0-45-minute period did not differ 

0 significantly (Tables I, II). Peak gastrin concentrations 


were higher postoperatively and ranged from 78 to 


750 1300 pg Eq/ml (Table 1). The main difference observed 
between pre- and postoperative response patterns was 

500 a more sustained response after operation (Fig. 2). 
Acid response to insulin and gastrin 

250 response to feeding (Fig. 3) 
When acid responses to insulin, 0-20 i.u./kg intra- 
venously, were assessed by the Hollander criteria 


( Holl ander, 1946) several patients in each group did 


750 not fulfil the criteria. As shown in Fig. 3, postopera- 
tive responses tended to be higher in patients with 
500 Hollander-negative responses to insulin; however, 
the differences were not statistically significant. 
250 
Reproducibility of the gastrin response 
to food (Figs. 4, 5) 
When pre- and postoperative responses in the same. 


individual were compared a positive correlation 
Fig. 5. Individual curves showing gastrin response to = the size of the dubie ev: observed. 1 his 
feeding after HSV (1 subject) or SV (5 subjects) when relation was not influenced either by the type ol 
studied 2 (black symbols) or 14 weeks postoperatively operation or by the Hollander response (Table HD, 


ce 


ime 


* 
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In the 6 subjects examined twice the stability of the 
response did not seem to be influenced by postopera- 
'tive observation time: patterns of response were 
similar 2 and 14 weeks postoperatively, and no 
tendency. towards change with time was observed 
(Fig. 5). 


Discussion 

This study showed that the increase in serum gastrin 
concentrations during a meal persists after vagal 
denervation of the stomach. In both groups the 
gasjrin response to food was higher postoperatively, 
and the difference between vagotomized patients with 
intact vagal innervation of the antrum and those 
without was small. Testing the changes induced hy 
the operations, the differences were not significant. 
Hence these results indicate that the vagus is without 
significant effect on gastrin release during the gastric 
phase of gastric secretion. The vagus may still. play 
an important role in acid secretion during the gastric 
phase of secretion because other vagally dependent 
mechanisms such as antro-oxyntic reflexes have been 


Table 1: INTEGRATED GASTRIN OUTPUT AND PEAK 
GASTRIN CONCENTRATION IN SERUM AFTER FOOD 
IN DUODENAL ULCER PATIENTS BEFORE AND 

2 WEEKS AFTER OPERATION 


Integrated gastrin Peak gastrin 


output concentration 
Operation Preop. Postop. Preop. Postop. 


24324 MI 53 
P= 0-0001 
277.40. 343.41 
P= 0:048 


57:13. 234220 
P - 0-0001 

161420 228.28 
P = 0-004 


Highly selective 
vagotomy (n = 30) 

Selective vagotomy 
(n= 30) 


Pe hid Jaane Ta RO ia SMe eee er UT 
Gastrin concentrations are expressed as pg Eq of synthetic 
gastrin heptadecapeptide/ml. Gastrin output as ng Fam 
serum 90 min. 
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demonstrated (Debas et al., 1974), and others may 
exist. 

Unfortunately, there is no way directly to assess the 
completeness of vagotomy operations. The pattern 
described above was uniform in nearly all the patients, 
and when patients were divided according to the Hol- 
lander criteria no differences were observed between 
low acid and higher acid responders to insulin. This 
agrees with the suggestion that the vagus only has a 


small or no influence on the gastrin response to food. 
Gastrin responses were significantly higher post- 


operatively in both groups of patients. This seemed 
to be due mainly to a more sustained postoperative 
response, Several explanations of such a difference 
are possible: (1) an augmented response may be due 
to reduced antral suppression by acid postoperatively: 
(2) differences in antral emptying pre- and postopera- 
tively may have resulted in a higher degree of antral 
distension after operation (Stadaas and Aune, 1970): 
(3) a distension stimulus will act differently after 
vagotomy when the stomach behaves more like a 
rigid tube with an increase in basal intragastric 
pressure with increasing volume. 

The response varied considerably from one indi- 
vidual to another. A relation between basal acid 
secretion or acid response to insulin and size of the 
gastrin response was not apparent. Some variation 
might be explained by the nature of the stimulus: 
patients ate according to their appetite and some 
were unable to eat all the meat. However, this was 
propably of minor importance because within the 
same individual the gastrin response was fairiv cor- 
stant when pre- and postoperative responses were 
compared, and also when studied 2 and 14 weeks 
postoperatively. The marked variation from one imdi- 
vidual to another underlines the advantage o! letting 


Table Il: INTEGRATED GASTRIN RESPONSE AFTER FOOD IN DUODENAL ULCER PATIENTS BEFORE 


AND 2 WEEKS AFTER OPERATION 
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Gastrin responses are expressed as ng Eq of synthetic gastrin heptadecapeptide/ml serum 90 min. 


Table HI: RELATION BETWEEN PRE- AND POSTOPERATIVE GASTRIN RESPONSES TO FEEDING IN 
DUODENAL ULCER PATIENTS TREATED BY HIGHLY SELECTIVE OR SELECTIVE VAGOTOMY 


No. of 
Cases 


etiem 


Operation r (Rank) 








Highly selective vagotomy 


Hollander negative 17 0-70 
Hollander positive : 0:82 
Selective*vagotomy 
* Hollander negative B 0-56 
Hollander positive 17 0-67 


Peak concentration 





Integrated pasirin response 
(0-90 mini 





r (Rank) P ispearmani 
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P (Spearman) 





0:01 0-75 O01 
OO} 0-51 O5 
0-05 0-68 O5 


0-01 0-55 
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Two patients were excluded owing to difficulties in interpreting the data from the insulin test. 
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patients serve as their own control when influences 
of different treatments on gastrin release by food are 
studied. This has, to our knowledge, only been done 
in one previous study of patients with highly selective 
vagotomy (Clark et al., 1973). 

Two groups have previously reported studies on 
gastrin responses to feeding after SV and HSV (Jaffe 
et al, 1972; Hansky and Korman, 1973). As in the 
present study marked increases in serum gastrin con- 
centrations were found after operation. Hansky and 
Korman (1973) compared the response in 11 patients 
after selective vagotomy and ín 16 patients after highly 
selective vagotomy and found a higher response in the 
latter group. No exact figures were given, but the main 
difference seemed to be higher concentrations in the 
early phase of stimulation. Clark et al. (1973) reported 
a decrease in the gastrin responses to meat extract 
after HSV in 8 patients with a negative Hollander 
response to insulin, In contrast, the mean gastrin re- 
sponse was unchanged postoperatively in 8 patients 
with a ‘positive insulin test’. This observation dis- 
agrees with our results. Discrepancies probably reflect 
differences in antisera and methods. Until further 
studies have established the types of gastrins measured 
by different assays and fully characterized the gastrins 
secreted in response to feeding, such discrepancies 
cannot be resolved. 
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A comparison of gastric emptying at 3 and 12 months 
after proximal gastric or selective vagotomy 


without pyloroplasty 


I. A. DONOVAN, R. J. CLARKE, I. F. GUNN AND J. ALEXANDER-WILLIAMS?* 


SUMMARY 
A prospective study was performed to determine whether 
the early postoperative disturbance of gastric emptying 
after vagotomy altered with the passage of time. In 20 
patients the rate of emptying of a 10 per cent dextrose 
meal was measured by a double sampling dye dilution 
technique before and 3 months after proximal gastric 
vagotomy or selective vagotomy without a drainage 
procedure. Ten of these patients agreed to a further 
emptying study at 12 months after operation. 
Profound changes in the pattern of emptying occurred 
as a result of either operation. At 3 months after opera- 
tion both selective and proximal gastric vagotomy were 
associated with an initial cascading of part of the meal 
(gastric incontinence). Selective vagotomy was then 
associated with an increase in the time taken for com- 
plete emptying, whereas after proximal gastric vago- 
tomy the time taken for complete emptying was similar 
to that before surgery. In the next 9 months after 
operation no significant change occurred in the initial 
cascading, but the delay in complete emptying after 
selective vagotomy improved in some patients. 


SELECTIVE vagotomy without pyloroplasty has been 
condemned because of the complication of postopera- 
tive gastric retention within the first 3 months after 
operation (Clarke et al., 1972b). However, Burge 
et al. (1969) have suggested that the operation gives 
good results in the long term once the early postopera- 
tive problems have passed. By retaining antral inner- 
vation proximal gastric vagotomy appears to avoid 
the complication of gastric retention (Clarke and 
Alexander-Williams, 1973). 

The present study was designed to make an objec- 
tive comparison of gastric emptying at 3 and 12 


months after operation to see whether the rate of 


gastric emptying altered after the early postoperative 
disturbance. 


Materials and methods 
Ten patients have been studied. All were males who 
had a duodenal ulcer and who formed part of a ran- 
domized prospective trial of proximal gastric vago- 
tomy and selective vagotomy (Clarke et al., 1972a). 
Twenty patients in the trial who had either type of 
vagotomy without pyloroplasty had gastric emptying 
studies before and 3 months after operation. Ten of 
them consented to further emptying studies 12 months 
after operation. 

In all the patients the rate of emptying of 750 ml of 
10 per cent dextrose solution in water was studied 
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using a double dye dilution technique (George, | 96%: 
Clarke and Alexander Williams, 1973). All the tests 
were performed with the patients in the sitting posi- 
tion. 

In analysing the results, three points in time during 
the emptying period were studied. First, the volume 
that had emptied in the initial 10 minutes after com- 
pletion of the meal was measured. This time was 
chosen because there was then the maximum difler- 
ence between pre- and postoperative gastric volumes 
Second, the volume that had emptied at 100 minutes 
was recorded. If the stomach had emptied by this 
time the volume was designated as 750+ ml. Ihe 
third point was the time taken in minutes lor the 
stomach to empty. The test was discontinued when 4 
hours had passed after ingestion of the meal. if the 
stomach was still not empty the emptying time was 
designated as 240+ minutes. Statistical methods have 
been applied to all the results at 10 minutes but can- 
not be applied to the final emptying times in the 
selective vagotomy group as in some of the patients 
the stomach had not emptied at 4 hours, nor can they 
be applied at 100 minutes in the proximal gastric 
vagotomy group as the stomach in some of the 
patients had already emptied by this time. 

Because of the skewed distribution of the results 
they were converted to logarithmic form before statis- 
tical analysis was applied. The results were then com- 
pared using Student's /-test. 


Results 


Proximal gastric vagotomy 
In Fig. la it can be seen that 8 out of 10 patients 
emptied a greater volume 3 months after operation 
than they did before. However, the difference in 
volumes emptied does not reach statistical significance 
(P>0-1) because of the small numbers involved and 
the wide individual variation. Twelve months after 
operation, although the group is smaller, emptying 
had become significantly faster than before operation 
(P<0-01); possibly because the individual variation 
within the group was smaller. There was no signi- 
ficant difference between the results at 3 and 12 
months after surgery. 

The results at 100 minutes cannot be analysed 
statistically as previously stated but are illustrated in 
Fig. 1b. 


* The General Hospital, Birmingham 
Present address of R. J. Clarke: The District General Hospital 
Yeovil, Somerset. 
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Fig. 1. Volumes emptied before operation and at 3 and 12 months after proximal gastric vagotomy. a, Volume emptied 
by 10 minutes after the meal. ^, Volume emptied by 100 minutes after the meal. 
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Fig. 2. Overall emptying patterns at 3 and 12 months after proximal gastric va otomy. 
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Table 1: TIME TAKEN FOR GASTRIC EMPTYING 
AFTER PROXIMAL GASTRIC VAGOTOMY 


Mean time- s.d. 


A. 3 Months before operation (5 = 10) 132 4- 31 
B. 3 Months after operation (» = 10) 153-45 
C. 12 Months after operation (n= 4) 103. 33 
Comparing A and B, r= 1-46, P 0:15. 
Comparing A and C, = 1°57. P - 0:18. 


Comparing B and C, r= 2-01, P - 0:1. 


Fig. 2 gives a graphical representation of the empty- 
ing patterns at 3 and 12 months after operation. Only 
the data from the patients for whom results were 
available at 12 months after operation are illustrated. 
It can be seen that there was essentially no change in 
the pattern of emptying during this time. The mean 
times taken for complete emptying to occur before 
operation and at 3 and 12 months afterwards are 
shown in Table I and no significant differences exist. 
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Selective vagotomy 

In Fig. 3a the volumes emptied at 10 minutes are 
illustrated and there is a highly significant increase in 
the rate of gastric emptying comparing the preopera- 
tive results with those either at 3 months (P < 0:003) 
or at 12 months (P< 0:03). There is no significant 
change between the results at 3 and 12 months after 
operation (P » 0-85). In Fig. 3b the volumes emptied 
at 100 minutes are illustrated and these show no 
significant change when comparing the results before 
operation with those at 3 or 12 months afterwards 
(P> 0:3). 

Fig. 4 gives a graphical representation of the 
emptying pattern at 3 and 12 months after operation 
(again only the results from patients for whom results 
were available at 12 months after operation are illus* 
trated). Out of the 6 patients for whom results at 12 
months were available, 4 had not emptied by 4 hours 
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Fig. 3. Volumes emptied before operation and at 3 and 12 months after selective vagotomy. a. Volume emptied b» 
10 minutes after the meal. b, Volume emptied by 100 minutes after the meal. 
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Fig. 4. Overall emptying patterns at 3 and 12 months after selective vagotomy, 


when the test was carried out 3 months after opera- 
tion. At 12 months only 2 had not emptied at 4 hours 
and in addition another 2 had increased their rate of 
emptying. In other words, in 4 of the 6 patients some 
improvement had occurred between 3 and 12 months 
after operation. 


Comparing selective vagotomy with proximal 

vastric vagotomy 

The volumes emptied at 10 minutes are illustrated in 
Table II. There is no significant difference between the 
volumes emptied at 10 minutes before operation 
( P5 0-1) or at either 3 months (P > 0:3) or 12 months 
( P » 0:9) after operation. 

. From 10 minutes onwards it can be seen from Figs. 
? and 4 that different behaviour has been produced, 
ethe selective vagotomy patients taking a much longer 
time to empty than the proximal gastric vagotomy 
group both at 3 and 12 months after surgery. 
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Table II: COMPARISON OF SELECTIVE VAGOTONI) 
(SV) WITH PROXIMAL GASTRIC VAGOTONY (PGS) 


Volume emptied 10 minutes after à meal iml) 














1 mth before 1 mth after I? mth aftet 
surgery surgery uregcrs 
PGV SV PGy SV PGY S 
Mean s.d. 163-5 76 179 437 435 1^4 
119 SU 205 | 37 |U4 
I |: 6 1-03 PHORA 
P i| (03 "uv 
y I8 I8 « 
Discussion 


The results of the emptving studies before operation 
and at 3 months after operation have already been 
published in a different form elsewhere (Clarke and 
Alexander-Williams, 1973). 

Initial rapid gastric emptying of a meal (gastric In- 
continence) has been described after gastric operations 
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by several authors who have studied the pheno- 
menon using both double dye dilution techniques 
(McKelvey, 1970) and external scanning techniques 
(Colmer et al., 1973). The first measurement of gastric 
volume was made at 10 minutes after the meal and the 
results show that gastric incontinence is no more pro- 
nounced after selective vagotomy than after proximal 
gastric vagotomy. After proximal gastric vagotomy 
the ‘gastric incontinence’ is unlikely to be due to a 
defect of antral or pyloric action as these structures 
are still normally innervated; it is most likely to be 
due to the failure of the vagally denervated corpus 
and fundus to relax receptively as the meal is swal- 
lowed, a phenomenon first described in 1911 (Cannon 
and Lieb, 1911). After selective vagotomy the incon- 
tinence could be due to both loss of receptive relaxa- 
tion and antropyloric denervation. In neither group 
of patients did the volume emptied at 10 minutes 
change between 3 and 12 months after operation, 
suggesting that it is unlikely that any improvement 
in the gastric incontinence will occur. 

After the initial phase of incontinence the emptying 
of the remainder of the meal is probably the result of 
antral muscular action, and it is not surprising that 
after proximal gastric vagotomy with an innervated 
antrum there was no significant change at either 3 or 
12 months. However, after selective vagotomy where 
the antral musculature is denervated, there was im- 
pairment of the ability of the stomach to empty 
actively as reflected in the prolongation of the total 
emptying times, The fact that 12 months after opera- 
tion this increase in total emptying time had lessened 
in some patients suggests that the muscular action of 
the denervated antrum may recover to some extent 
with time. 

The volumes emptied at 100 minutes after selective 
vagotomy were unaltered from the preoperative state. 
This is because they represent the sum of the oppos- 
ing phenomena of initial rapid emptying and of 
reduced active emptying later on. 


Conclusions 

I. Gastric incontinence of a 10 per cent dextrose 
meal occurs after both proximal gastric and selective 
vagotomy. 
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2. There is no change in the degree of gastric in- 
continence between 3 and 12 months after either 
operation. 

3. The stomach's ability to empty actively is re- 
duced by selective vagotomy but seems unaffected by 
proximal gastric vagotomy. 

4. There is an improvement in active emptying in 
some of the selective vagotomy patients between 3 
and 12 months after operation, suggesting a recovery 
in antral motor function. 
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Rupture of the retroperitoneal duodenum after 


blunt abdominal trauma 


RUDRA RASARETNAM AND A. THAVENDRAN* 


SUMMARY 

Fow cases of rupture of the retroperitoneal part of the 
duodenum after blunt abdominal trauma are docu- 
mented. Two of the patients continued with normal 
activity for some hours before presenting at hospital, 
and although the other 2 presented shortly after the 
injury, the diagnosis in both was made after a period 
of observation. Repeated abdominal examination is the 
best aid to diagnosis. Rupture of the second part of the 
duodenum is more common. Delay in diagnosis is 
associated with a high mortality. 


A History of trivial trauma and delay in the develop- 
ment of seriously significant symptoms and signs are 
both characteristic of rupture of the retroperitoneal 
duodenum after non-penetrating abdominal injury 
and also one of the main causes for the high mortality 
and morbidity rates associated with it. Duodenal 
rupture accounts for 10 per cent of all gastro-intestinal 
ruptures, and of these, about one-quarter are retro- 
peritoneal (Counseller and McCormack, 1935; Cot- 
trell, 1954). Although not rare, it is still sufficiently 
uncommon that any individual surgeon is unlikely to 
see more than just a few cases. Schumacher in 1910 
collected 24 cases from the literature, with a mortality 
rate of 93 per cent. Collected reviews in 1944 and 
1964 of 52 and 48 cases showed a fall in the mortality 
rates to 50 and 19 per cent respectively, the main 
reason for the still appreciable mortality being either 
that thelesion was unsuspected and hence no operation 
was performed or that the duodenal rent was missed 
at laparotomy (Johnson, 1944; Cocke and Meyer, 
1964). Recent experience with 3 patients admitted to 
the Accident Service of the Colombo General Hospital, 
together with a fourth case treated by one of us at 
another hospital, stimulated a search of the literature 
and forms the basis of this paper. 


Case reports 


Case 1: W. D. P., a I5-vear-old male, was admitted to the 
Kandy General Hospital at 10 p.m. on 6 January 1966 with a 
history of having been knocked down by a cycle at about 
8 a.m. on the same day. He had apparently lost consciousness 
for a short while, and had complained of generalized abdominal 
pain since then. There was no evidence of neurological injury 
at the time of admission. The pulse rate was 92/minute, and the 
blood pressure 110/80. There was generalized. abdominal 
guarding, with maximal tenderness in the right upper quadrant. 
At laparotomy | hour after admission there was purulent free 
{duid with marked bile staining in the peritoneal cavity. An 
early fibrinous exudate was present on some loops of the small 
intestine, The ascending colon was mobilized and reflected 
inferiorly, and a transverse rupture across half the circum- 
ference of the second part of the duodenum centred on the 
antimesenteric border was seen. The duodenum was mobilized 


/ 


by the Kocher manœuvre, and the rent was repaired if iwa 
layers with 2/0 chromic catgut-—an inner layer of Connell 
sutures and an outer of Lembert. A corrugated rubber dram 
down to the site of the repair was brought out through a stab 
incision in the flank. He was kept on intravenous Huids for 3 
days and, his subsequent recovery being uneventful, was 
discharged from hospital on 16 January. 


Case 2: J., a 48-year-old male, was admitted to the Aconieni 
Mei of the Colombo General Hospital on 9 AE ist (971 

30 p.m. with a history of being struck on the sbodomen 
dien i hour previously by a plank of wood that he i had been 
sawing. His pulse was 80/minute and blood presse Euh. 
There was no abdominal distension, and the wall mes 
with respiration. An abrasion was present across the left upper 
abdomen. 

Palpation revealed a soft abdomen, with reflex guarding or 
the left. Erect and supine abdominal X-ray films res vealed no 
abnormality. At 8 a.m. on the following day the pulse rate wis 
unchanged, but there was now generalized abdominal guarding 
and tenderness. A diagnosis of peritonitis due to imiesimal 
rupture was made, and laparotomy was performed 20 hi ours 

after admission. Purulent fluid was present with a superficial 
tear on the stomach on each of the anterior and posterior 
surfaces. There was also a contusion over the proximal part ol 
the root of the mesentery of the small intestine, Incision of the 
peritoneum overlying the mesentery of the jejunum revealed 2 
tear in the inferior surface of the fourth part of the duodenum 
which was sutured in two layers: an inner Connell suture with 
chromic catgut and an outer layer of linen thread sutures, 
The superficial gastric tears were also sutured with catgut, 
Postoperatively the patient had à pyrexia up to 379 © 
for a few days, but was discharged on the eleventh day alter 
operation. 




























Case 3: W., a 16-year-old male, fell from a tree al 9 arn. and was 
admitted | hour later on 14 January 1974. The pulse rate was 
120/ minute and blood pressure 110/70. Bilateral basal crepita- 
tions were present, probably as a residue of a recent attack of 
bronchitis. There was an abrasion on the right side E he 
abdomen. Abdominal palpation revealed a relaxed left: 
but guarding and tenderness were present on rhe right. Bowel 
sounds were present. No definite diagnosis was made, and 
while kept under observation the patient compluined of 
increasing abdominal pain. with increasing tenderness on 
palpation of the right side of the abdomen. The tempera 
at 3 p.m. was 38:4 "C, and he now had tenderness in the re 
vesical pouch on rectal examination. An isolated perto 
tap on the right side was positive. yielding blood. Abdomina? 
X-ray films showed no gas under the diaphragm. 

Increasing abdominal pain and signs of peritoneal irri auo 
made exploration necessary, and this was carried out 7i heurs 
after injury. A Ryle's tube was passed just prior to oper: 
and bloodstained Auid withdrawn. About 300 mi of bic 
stained fluid were present in the peritoneal cavity. A = 
perforation in the antimesenteric border of the jejunum 
from the duodenojejunal flexture was sutured in two 
large quantity of air in the retroperitoneal space. « 
over the duodenum and extending into the mesentery o 
small intestine and into the right iliac fossa and down to (d 
pelvis. was present, The peritoneum in the paracotc gune 
was incised and the ascending colon mobilized cauda id. Adr. 
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bile and blood were present in the retroperitoneal space, and 
the duodenum was ruptured transversely over three-quarters 
of its circumference at the junction of the second and third 
parts. ‘The latter was sutured in two layers: an inner layer of 
Connell sutures with catgut and an outer layer of Lembert 
sutures with linen. Numerous serosal tears of the ascending 
and transverse colons were also sutured. A corrugated drain 
was brought down to the duodenum. The patient’s post- 
operative course was complicated by pneumonitis and a 
pyrexia up to 48-7 °C for 5 days, and he was discharged after 
21 days in hospital. 


Case 4: S., & 45-year-old male, was admitted at 8.40 p.m. on 
21 January 1974 with a history of a fall from a tree 5 days 
previously. He had been admitted to another hospital 24 hours 
previously, complaining of pain in the mght hypochondrium, 
and was found to have a pulse rate of 84/minute and a blood 
pressure of 70/50. He was apyrexial, and had pain and tender- 
ness in the right hypochondrium and right loin. Bowel sounds 
were absent. He was treated with intravenous fluids, and later 
that night his blood pressure was 110/70. On the following 
morning he had haematuria, and by the evening he had a 
temperature of 37-8 °C, he was sweating and had a tachycardia 
of 150/minute and the blood pressure had dropped to 90/70. 

The patient was transferred to the Accident Service of the 
Colombo General Hospital, where on arrival he was very 
dyspnoeic and had marked pallor. The pulse was 120/minute 
and the blood pressure 90/60. There was generalized abdominal 
distension, with widespread tenderness and dullness in the 
flanks. A vague mass was present in the nght hypochondrium. 
The haemoglobin was 40 per cent, PCV 15 per cent, blood urea 
40 mg per cent, serum amylase 140 Somogyi units, serum 
sodium less than 93 mEq/l, and serum potassium 4 8 mEg/l. 
A chest X-ray was normal, but there was slight elevation of the 
right hemidiaphragm. There was no gas under the diaphragm. 
Abdominal X-rays showed extensive distribution of air in the 
nght retroperitoneal tissues. Paracentesis abdominis was 
positive in the right upper and lower quadrants, blood being 
withdrawn. The left upper quadrant was negative and the left 
lower not done. Resuscitation was attempted, but progressive 
deterioration made exploration necessary 6 hours after 
admission. 

At operation blood was present, mainly in the upper 
abdomen. There was a 2-5-cm rupture across the anterior wall 
of the second part of the duodenum. Air and fluid had 
extravasated retroperitoneally along the right side of the 
abdomen, and also into the peritoneal cavity, where it was 
sealed off under the inferior surface of the ltver The duodenum 
was mobilized by the Kocher manceuvre. The head of the 
pancreas was oedematous, and there were areas of fat necrosis 
in the surrounding retroperitoneal fat. The duodenal rent was 
sutured with difficulty in two layers, the sutures tending to cut 
through. A corrugated rubber drain was brought through a 
stab incision. Shortly afterwards he had a cardiac arrest and 
could not be resuscitated. 


Discussion 

The treatment of duodenal perforations should pose 
no greater problems than similar rents in the jejunum 
and ileum, provided that early diagnosis is made and 
exploration and repair undertaken. The history of 
trivial trauma that is often obtained tends to mislead. 
If the patient is seen only a short time after injury 
clinical examination may not reveal any abnormality, 
and this is probably because of the slow leak from 
the duodenum into the retroperitoneal tissues. It is 
analagous to the lucid interval so frequently seen 
with extradural haemorrhages. Increasing spillage 
into the retroperitoneal tissues causes progressive 
abdominal pain, with the development of abdominal 
guarding and evidence of peritoneal irritation. In- 
creasing pain and tenderness in the right upper 
quadrant after closed abdominal trauma should 
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indicate the possibility of duodenal rupture. Guarding 
occurs after some hours, but rigidity is not usually 
present until intraperitoneal contamination occurs. ' 
Similarly, abdominal distension and absent bowel 
sounds are late signs. Vomiting was not a feature-of 
the 4 cases presented here, but has been reported in 
other cases. The presence of blood in the vomitus or 
in the fluid aspirated through an intragastric Ryle’ S 
tube is indicative of a lesion in either the stomach or 
duodenum. | 

It is not unusual for the patient to have continued 
with normal activity for some hours, or even days, 
after the injury, and then coming to ‘hospital (Mad- 
dock, 1914; Silver, 1949). The duration of | the 
symptom-free period will depend on the size of the 
duodenal rent. 
Radiological signs 
Initial X-ray films taken soon after the injury are ! not 
usually helpful in the diagnosis, but when positive 
are invaluable. Surgical emphysema in the posterior 
abdominal wall and around the right kidney suggests 
rupture of either the duodenum or colon (Counseller 
and McCormack, 1935; Sperling and Rigler, 1937), 
but is reported to be present in less than one-third of 
cases (Cocke and Meyer, 1964). Free gas in the peri- 
toneal cavity is seen even less frequently. Adnopoz and 
Fortuna (1961) reported the unusual finding of şur- 
gical emphysema in the neck and around the right 
kidney. A water-soluble contrast medium has been 
used successfully to demonstrate the site of rupture 
(Estes et al, 1952), but barium sulphate is contra- 
indicated (Almond et al, 1961). Fracture of the 
lumbar transverse processes may also occur, and in 
one case presented here the fracture was on the left, 
as in Hanley’s patient (1958). 


Laboratory investigations | 
These are of limited value in the diagnosis. The serum 
amylase level may help in cases where pancreatic 
injury coexists. Paracentesis abdominis was positive 
in 2 of the patients presented here and indicated the 
necessity for surgical intervention. In one of these 
cases there was an intraperitoneal jejunal rupture as 
well, and this would have contributed to the positive 
result. The other patient presented on the fifth day 
after a fall, and it is particularly in cases such as this 
with a quiescent period of a few days that the investi- 
gation is likely to be of most value. Paracentesis per- 
formed soon after the injury when there is unlikely to 
be any peritoneal reaction may be negative, and hence 
is probably most useful in the reassessment of a 
patient who is being kept under observation. 


Delayed rupture 

The delay of a few days in the presentation of some 
cases is one of the puzzling features of this condition. 
It is possible that a very small tear would allow only. 
a small quantity of duodenal contents to leak into the 
retroperitoneal tissues, and localization there to' 
form an abscess is a possibility. Webb and Taylor 
(1967) have drawn attention to the occurrence of an 
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intramural haemetoma, which has subsequently rup- 
tured, and cited as an example Betto’s case, in whom 
on initial exploration a retroperitoneal haematoma 
with a contused second part of the duodenum was 
seen; 8 days later the patient developed a duodenal 
fistula. The present Case 4 is probably another 
example. Extensive lacerations of the edges of the 
duodenal laceration are in favour of such a diagnosis. 


Mechanism of injury 

Roman et al. (1971), reviewing their 23 cases of blunt 
duedenal injury, considered three possible mechan- 
isms of injury. A direct force applied to the anterior 
abdominal wall pushes that structure towards the 
spine, thus causing the head of the pancreas with the 
second and third parts of the duodenum to move to 
the right, while the body and tail of pancreas with the 
first and fourth parts of the duodenum move to the 
left, resulting in a tear at the points of separation. 
Alternatively, the sudden rise of intraduodenal pres- 
sure with blunt trauma follows closure of the pylorus 
and acute angulation at the duodenojejunal junction 
as the ligament of Treitz becomes occluded, result- 
ing in a ‘blow-out’ type of rupture of a closed loop. 
The frequent eccurrence of circumferential tears, 
usually centred on the antimesenteric border, is prob- 
ably explicable in this way. The third possible mechan- 
ism is a shearing force at the junction. between a 
mobile and fixed portion of the duodenum. 

The majority of reported cases have resulted from 
automobile accidents, the drivers being vulnerable on 
account of steering wheel compression of the abdo- 
minal cavity. Two of our patients received their injury 
anteriorly, while 2 had fallen from trees and the main 
force was susta:ned posteriorly. Three cases probably 
had ‘blow-out lesions, while the fourth resulted from 
direct anteroposterior compression. 


Associated injuries 

Coexisting injuries to other abdominal viscera have 
been seen not infrequently with duodenal lesions. 
The indications for surgical exploration are likely to 
be more obvious in the presence of other lesions, but 
the hazard is that when the more obvious intraperi- 
toneal lesions have been repaired the duodenum may 
be overlooked. This is one of the main causes for the 
high mortality in retroperitoneal duodenal injuries. 
Two patients in this report had injuries of the jejunum 
and kidney respectively. 


Surgical technique 

Wide exposure through a paramedian incision gives 
the best access to the duodenum. Tears in the latter 
are likely to be overlooked when the intraperitoneal 
reaction is minimal. Any retroperitoneal haematoma 
should be explored, particularly when bubbles of air 


stained. Mobilization of the ascending colon and 
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hepatic flexure and Kocher's manœuvre allow adequate 
examination of the second and third parts of the duo- 
denum, while a similar peritoneal incision along the 
inferior margin of the fourth part, taking care not to 
damage the inferior mesenteric vein, exposes the ter- 
minal part. Closure in the transverse axis Is necessary 
to prevent the development of a stricture. Where this 
is difficult an on-lay jejunal patch may be applied or 
gastro-enterostomy added (Roman et al., 1971). 
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Choledochal cyst: a review of 18 cases 


PAUL C. K. YUE” 


SUMMARY 

Eighteen cases of choledochal cyst affecting Chinese 
patients are reported. The clinical picture may be one 
of four types. In infancy, jaundice may be the only 
feature. In children and adults there may be the classic 
triad of features or an abdominal mass without jaundice. 
Terminally, there may be bleeding from oesophageal 
varices due to biliary cirrhosis. Barium meal examina- 
tion is the most useful radiological investigation. Intra- 
venous cholangiography is sometimes helpful. The 
various methods of operative treatment are discussed. 
Ten cases of cyst excision were performed without 
mortality. 


CHOLEDOCHAL cyst is an uncommon condition. Apart 
from the general acceptance that it is congenital in 
origin, little is known concerning its aetiology, 
Interest in this disease is mainly focused on the 
problems of diagnosis and operative treatment. 


Patients 

Seventeen cases of choledochal cyst were admitted to 
the University Surgical Unit of the Queen Mary 
Hospital, Hong Kong, during the 18-year period 
1955-73. In addition, one other patient was operated 
on in the British Military Hospital, Hong Kong, in 
1971. 





Fig. 1. Barium meal film showing stretching of the second 
part of the duodenum and displacement to the lefi 
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Sex and age 

There were 15 females and 3 males. The age at the time 
of presentation ranged from 53 days to 37 years. 
Four patients (22 per cent) were under ] vear, 8 (44 
per cent) between | and 5 years. 3(17 per cent) between 
I0 and 15 vears and 3 between 20 and 40 vears. 


Clinical features 

The classic triad of features of this condition consists 
of abdominal pain, jaundice and an abdominal mass. 
| his was present in only 4 patients (22 per cent) in this 
series. The clinical data are set out in Table J. 


Abdominal mass 

This was the most consistent finding and was present 
in 13 cases. One interesting feature was that in some 
cases the mass fluctuated in size. In | patient the 
swelling became bigger after she had been given a 
milk feed. 


Jaundice 
The youngest patient presented with jaundice alone. 
[he same feature was shown by the 4 infants, all 
under 3 months old, reported by Fonkalsrud and 
Boles (1965). 

In 5 patients, with ages ranging from 7 months to 
I4 years, there was no jaundice on both clinical 
examination and biochemical investigation. 





Fig. 2. Barium meal film 
displacement of the second part of the duodenum forwards, « 
downwards and to the left e 


An oblique view showing 
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| = à& Fig. 5. Operative cholangiogram with Hypaque injecte 
~$ 1 into the gallbladder. The gallbladder. the choledoch 
E the hepatic duct and the lower end of the commor 


are outlined. There is free How of the contrast 


" 21 Qv into the duodenum 
< ' 


Fig. 3. Intravenous cholangiogram showing the gallbladder 
and the choledochal cyst 








Fig. 4. Operative cholangiogram with Hypaque injected into 
the choledochal cyst. The common hepatic duct and the 
intrahepatic ducts as well as the cyst are outlined. No 
contrast medium is seen entering the duodenum. The left 
intrahepatic duct is dilated 


Fig. 6. Operative cholangiogram with the Roux 
occluded by a bulldog clamp. The left intrahepatn 
grossly dilated and containing a stone 


Pain stretched and lengthened, or it might shov 
This was present in 10 patients who were all older defect on the lateral aspect (Figs. |, 2 
than 2 vears. Intravenous cholangiography was perio 
patients. The biliary tree was not visualizes 

Diagnosis patients. In 5 patients the choledochal | 
A correct preoperative diagnosis was made in 13 cases. rest of the biliary tract were outlined (Fig 

Barium meal examination was carried out in 10 Operative cholangiography with Hypaq 
éases and all showed diagnostic features. The into the choledochal cyst was done in 12 case 
duodenum was displaced downwards, forwards and to cases no communication could be de 
the left. The second part of the duodenum might be between the cyst and the lower end of tl 
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bile duct and the duodenum (Fig. 4). In 3 cases there 
was free flow of the contrast into the duodenum (Fig. 
5). Eight cases showed dilatation of the intrahepatic 
ducts, especially the left branch. 


Treatment 

Seventeen patients were operated on. Three had 
choledochocystojejunostomy, 4 had choledochocysto- 
duodenostomy and 10 had cyst excision carried out. 


Results 


Mortality 
Three out of the 18 patients died, giving a mortality 
of 17 per cent. Only 2 of them died after surgery, so 
that the operative mortality was 11 per cent. The 
cause of death in both cases was intestinal leakage. 
The patient who died without surgery was a female 
aged 1 year 8 months who was admitted with haema- 
temesis and died 3 days later. The bleeding was from 
oesophageal varices due to portal hypertension 
secondary to biliary cirrhosis. This represented the 
terminal event in the natural history of the disease. 


Table I: CLINICAL DATA OF THE PRESENT SERIES 


Complications ES 
]. Leakage: This occurred in 5 patients. Details are 
listed in Table II. It can be seen that leakage which ' 
would have been fatal before 1968 can now be 
successfully treated with a programme of parenteral 
nutrition combined with surgery. 

2. Recurrent symptoms: Two patients had recurrent 
attacks of cholangitis. 

One patient had choledochocystojejunostomy 
performed at the age of 24 years. One year later she 
began to have repeated attacks of cholangitis! She 
was reoperated on 4 years later and found to haye a 
dilated left intrahepatic duct with stone formation. 
The stones were removed but she continued to ‘have 
recurrent attacks. Resection of the left lobe of the: ‘liver 
was considered necessary, but further treatment was 
refused (Fig. 6). 

The second patient was a female aged 37 years who 
had a cboledochocystoduodenostomy which ‘was 
followed shortly afterwards by recurrent attacks of 
cholangitis. She was reoperated on 4 years later 
and found to have stricture of the anastomosis. A 


Abdo- Duration Pre- 
Jaun-  minal operative Treatment 
Case Sex Age dice mass Pain Fever symptoms diagnosis (year) Outcome 
K.K.W. M 53d + 50 d Biliary Cystoduodenostomy Lost from follow-up 
atresia (1958) 
L.F.M. F 3mth + + 10d Correct Cyst excision (1972) Well 
C.H.F. F 34mth + + 34 mth Correct Cyst excision (1973) Well 
W.Y.M. F 7mth 4. 5 mth Correct Cystoduodenostomy Well 
(1968) 
N.PW. M 13 mth + + 4d Correct Cystojejunostomy Died postoperatively 
(1968) 
O.S F. F lyr + + Id yr Hepato- — (1967) Died 3 d after ad- 
megaly mission of gastro- 
intestinal bleeding 
Y.L H F 2yr + + + 1 mth Correct Cyst excision (1959) Lost from follow-up 
Y.W M F y + + + + 3 mth Correct — Cystojejunostomy Recurrent attack, 
(1967) stone in left hepatic 
duct 
K.S.W F 24yr + 4 10d Correct Cyst excision (1970) Well 
M.S.M. F 3¢yr + + ] yr Correct Cystojejunostomy Well 
(1968) ] 
T.W.C. F 3¢yr + + + ] yr Correct Cyst excision (1955) Lost from follow-up 
L.C M F 4yr + + + 6 mth Correct Cyst excision (1973) Well 
W.F K F ilyr + -+ 2 yr Correct Cyst excision (1972) Biliary cirrhosis, 
improving 
C.M.K. F 12yr + + + 3 mth Correct Cyst excision (1973) ell 
T.Y.K. F 14 yr + 9 yr RPC Cyst excision (1972) Well 
W.K.Y. F 2lyr T + + 8yr , RPC Cyst excision (1972) Well : 
F.C M 30yr + T + 4 mth Correct Cystoduodenostomy Died postoperatively 
j - r (1962) 
H. Y F 37yr + f + + 3 yr RPC Cystoduodenostomy Recurrent attack, con- 
(1964) verted into cysto- 
jejunostomy 
RPC, Recurrent pyogenic cholangitis. 
Table II: SUMMARY OF THE 5 CASES WITH LEAKAGE 
Sex Age Year Operation Site of leakage Treatment Result 
M 30 yr 1962 Cystoduodenostomy Duodenum Repair Died 
M 13 mth 1968 Cystojejunostomy Entero-enterostomy Repair Died , 
F lI yr 1972 - Cyst excision Hepatodochojejunostomy Repair, parenteral . Well 
2 nutrition 
F 12 yr 1973 Cyst excision Hepatodochojejunostomy, Repeated repairs, Well 
i ] duodenum, jejunum parenteral nutrition 
F 34 mth 1973 Cyst excision Roux loop Repair Well 


choledochocystojejunostomy was then performed and 
she has remained well since. 


Follow-up 

Twelve patients are available for follow-up, which 
ranges from 6 months to 5 years. Two of them have 
recurrent cholangitis. The other 10 patients are all 
well. Eight patients had cyst excision, 1 had chole- 
dochocystoduodenostomy and 1 choledochocysto- 
jejunostomy. One patient had already developed 
biliary cirrhosis at the time of cyst excision in 1972. 
Sheehad a stormy convalescence and lapsed into 
hepatic coma. She recovered and then developed 
ascites. One year later the ascites disappeared. She is 
now well with normal liver function tests. 


Discussion 


Incidence 

All the patients in this series are Chinese. The 17 cases 
from Queen Mary Hospital were taken from a total 
admission of 85 000 patients, thus representing | case 
of choledochal cyst in 5000 admissions. This suggests 
that the Chinese are more often affected than occi- 
dentals among whom the incidence of this disease has 
been reported as 1 in 260 000 hospital admissions 
(Weinstein, 1965) and 1 in 13 000 admissions (Hays 
et al., 1969). 


Sex 

Among occidentals it has been documented that 
females are about four times more commonly affected 
than males. Alonso-Lej et al. (1959) stated that 
among Asiatics there is no difference in incidence 
between the sexes in this disease. However, recent 
reports from Japan, Korea and Taiwan (Shimizu and 
Tanaka, 1964; Lee et al., 1969; Chen et al., 1973) all 
showed a female preponderance, which is in agree- 
ment with the findings in this series. 


Diagnosis 

The accuracy of preoperative diagnosis in reported 
series has ranged from 16 to 30 per cent (Tsardakas 
and Robnett, 1956; Alonso-Lej et al., 1959; Lee et al., 
1969). Thirteen cases (72 per cent) were correctly 
diagnosed in the present series. The main difficulty lies 
in the variable clinical picture in an individual patient. 
The classic triad is present only in a minority of 
patients, viz. 21 per cent (Alonso-Lej et al., 1959), 
25 per cent (Chen et al., 1973) and 22 per cent in this 
series. Careful palpation for a cyst is important as 
this is the most consistent finding. It should be noted 
that jaundice may be absent clinically and bio- 
chemically in a significant number of patients (28 per 
cent). The clinical diagnosis can be confirmed by a 
barium meal study. An intravenous cholangiogram is 
also worth doing as it may reveal a small cyst which is 
not large enough to cause displacement of the 
duodenum. 

Treatment 

There is still some controversy concerning the best 
operation for this condition. The different procedures 
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that have been used can be grouped into two main 
types 
i. Anastomosis of the cyst to the duodenum or the 


jejunum or the stomach: Choledochocystoduoden- 


ostomy is a relatively simple procedure and has many 
advocates (Gross, 1933; Fonkalsrud and Boles, 1965; 
White, 1965). However, it carries a high morbidity 
rate (31 per cent: Alonso-Lej et al, 1959). The high 
incidence of ascending cholangitis is probably the 
result of reflux of intestinal contents up the biliary tree 
or stricture of the anastomosis (Fonkalsrud and Boles, 
1965), and this occurred in | patient in the present 
series. 

Choledochocystojejunostomy is the operation ad- 
vocated by Ravitch and Snyder (1958), Warren et al. 
(1968) and Trout and Longmire (1971). Technically 
it is more difficult than choledochocystoduoden- 
ostomy. However, it has the merit of preventing 
reflux, provided that the jejunal loop is of adequate 
length. 

Choledochocystogastrostomy carries a high mor- 
tality rate (38 per cent: Alonso-Lej et al. 1959), arc 
is now no longer used. 

2. Excision of the cyst: More and more surgeons 
now advocate excision of the cyst (Ishida et ai., 1970; 
Kasai et al., 1970; Jones et al., 1971). McWhorter in 
1924 did the first excision of a cyst, then anastomosing 
the common hepatic duct to the duodenum. A better 
method is a Roux-en-Y anastomosis. A third method 
is, after excising the cyst, to anastomose the remnan! 
of the hepatic duct directly to the remnant of the 
distal common bile duct when this is not narrow 
(Scharli and Bettex, 1968). 

Excision of a cyst is not technically as difficult as 
used to be thought, and the mortality rate has 
decreased over the years—30 per cent in 17 cases 
(Tsardakas and Robnett, 1956), 15 per cent in 13 cases 
(Alonso-Lej et al., 1959), 5 per cent in 19 cases (ishida 
et. al., 1970) and nil in 5 cases (Jones et al, 1971) as 
well as in the 10 cases in this series. Excision has the 
merit of not leaving behind a pathological dilatation 
which may later give rise to complications. The safety 
and the feasibility of the operation are affected by 
the anatomy of the lesion, the general condition of the 
patient and the experience of the surgeon. Given the 
best combination, excision is obviously the method of 
choice. If difficulty is anticipated or encountered, one 
should be satisfied with a simpler procedure. 
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Recurrent pneumococcal peritonitis associated with an 
intra-uterine contraceptive device 
TIMOTHY J. HERBERT AND P. P. MORTIMER* 


SUMMARY 
A case of recurrent pneumococcal peritonitis is reported 
inewhich it appears that an intra-uterine contraceptive 
device (IUCD) was implicated in the infection. The 
pathogenesis and management of the condition are 
discussed. 


PNEUMOCOCCAL peritonitis is a form of primary bac- 
terial peritonitis, a condition that has attracted little 
attention in recent years and which may sometimes 
go unrecognized. While this formerly common disease 
is now rare, recently published figures (Fowler, 1971) 
suggest that any large surgical unit can expect to see 
at least one case a year, and since the benefits of early 
recognition of primary peritonitis are considerable, 
this condition should always be borne in mind in the 
differential diagnosis of acute appendicitis and other 
abdominal emergencies. 


Case report 

A 32-year-old housewife was admitted to an infectious diseases 
hospital in April 1972 with a 36-hour history of colicky central 
abdominal pain, vomiting and profuse greenish diarrhoea. Her 
previous health had been good, without any evidence of 
unusual susceptibility to infection. She had undergone appendi- 
cectomy in 1951 and in 1970 had had a Caesarean section for 
prolonged labour. Six weeks postpartum she had been fitted 
with a Lippes loop which had been entirely trouble free; 5 days 
before her present admission she had attended a family planning 
clinic where a vaginal examination had been carried out. 

On admission to hospital she was obviously unwell and 
dehydrated. Her temperature was 38-2 C and her pulse rate 
110/minute. The abdomen was distended and there was marked 
generalized tenderness; bowel sounds were absent. Pelvic 
examination revealed tenderness in the pouch of Douglas, but 
no masses could be felt. Speculum examination showed the 
thread of the IUCD and normal menstrual loss from the 
cervical os. (Menstruation had started on the second day of 
admission.) Sigmoidoscopy did not reveal any evidence ol 
mucosal inflammation or ulceration. The white cell count was 
21 300/mm? and haemoglobin 13:5 2/100 ml. Stools were 
cultured but failed to grow any pathogens. A plain X-ray of 
the abdomen showed distended oedematous loops of small 
bowel and confirmed the presence of the IUCD (Fig. 1). A 
chest X-ray was normal. 

Initially the patient was treated with intravenous fluids and 
nasogastric aspiration, However, she remained toxic and 
febrile and she was transferred to a surgical unit after 36 hours; 
in spite of intensive supportive treatment there was no improve- 
ment in her condition and laparotomy was therefore carried 
out. At operation the findings were those of gross exudztive 
peritonitis: the peritoneal cavity contained over 4 litres of thin, 
odourless fluid, and all the intra-abdominal viscera, including 
the Fallopian tubes, were covered in a thick layer of fibrinous 
exudate. There was no evidence of visceral perforation, and 
following peritoneal toilet and the instillation of 25g of 
ampicillin the abdomen was closed without drainage. 
Immediate examination of stained films of the exudate showed 
numerous capsulated Gram-positive cocci in chains and pairs, 
and culture vielded a pure growth of Streptococcus pneumoniae 
type III. 
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She was treated with benzyl penicillin 6 Mu daily for 5 
followed by oral penicillin V 500 mg 6-hourly for furthe 
10 days. She responded dramatically and after 48 hoi 
started taking oral fluids. On the fifth postoperative day 5/ 
pneumoniae was isolated from blood cultures taken on the thir 
day of her illness. At the same time she developed left-side 
chest pain with X-ray evidence of consolidation at the lett be 
which gradually resolved. She was discharged home on tl 
sixteenth postoperative day. 


In November 1972, 7 months later, the patien 
admitted with a 24-hour history of severe colicky pain in t 
lower abdomen. Once again there was profuse greeni 
diarrhoea and vomiting. On examination her temperature w 
38:0 C and pulse rate 120/ minute, and she had generali 
abdominal tenderness which was more severe in the lower hal! 
of the abdomen. On this occasion pelvic examination reveals 
a tender retroverted uterus, with bilateral tubo-ovarian masse 
and a slight watery vaginal discharge was also noted. This wi 
cultured and produced a pure growth of Sir. pneumonii 
Il. She was treated conservatively with intravenous Mud 





Fig. 1. Plain X-ray of the abdomen showing distended 
ocdematous loops of small bowel with Lippes loop 
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nasogastric suction and large doses of penicillin, and made an 
uneventful recovery. The IUCD was removed before she left 
hospital and at that time swabs taken from the vaginal vault, 
cervix and loop all failed to grow Str. pneumoniae. Pelvic 
examination showed complete resolution of the tubal masses. 


Discussion 

This case is unusual. There does not appear to be any 
record of an association between pneumococcal peri- 
tonitis and an IUCD, nor could we find any report 
of the condition recurring in the same patient. 

Pneumococcal peritonitis is an uncommon disease 
occurring almost exclusively in young girls. It is a 
form of ^primary' peritonitis in the sense that there 
is normally no pre-existing focus of infection. More 
common before antibiotics were available, when it 
was associated with a high mortality (100 per cent: 
Lipshutz and Lowenberg, 1925; 54 per cent: Cole, 
1937), it remains a serious condition with a mortality 
of nearly 20 per cent (Gross, 1953). 

The pathogenesis of pneumococcal peritonitis has 
long been debated. At least three modes of infection 
have been postulated. McCartney and Frazer (1922) 
were able to show that true primary peritonitis was 
limited entirely to females and suggested that the 
disease arose as a result of ascending infection along 
the genital tract. Fowler (1971), on the other hand, 
took the view that pneumococcal peritonitis arose by 
transmural migration of organisms from within the 
lumen of the bowel. However, it is unlikely that this 
could occur without a pre-existing bowel lesion, and 
it is difficult to see why the bile-sensitive species Str. 
pneumoniae should be involved rather than the organ- 
isms of the normal gut flora. It has also been suggested 
that pneumococcal peritonitis arises as a result of 
bacteriaemia secondary to infection elsewhere, and 
Gross (1953) thought that this was the path of 
invasion in the majority of cases. However, McCartney 
and Frazer (1922) were able to show that pneumo- 
cocci could be isolated from the bloodstream of the 
rabbit within minutes of the intraperitoneal injection 
of a broth suspension of the organism, and the bacteri- 
aemia commonly demonstrated in cases of pneumo- 
coccal peritonitis probably follows peritoneal infection 
rather than precedes it. 

It has been suggested that ascites associated. both 
with the nephrotic syndrome and juvenile cirrhosis 
(Pahmer, 1940; Epstein et al., 1968) might predispose 
to pneumococcal peritonitis. Patients withhvpogamma- 
globulinaemia are also susceptible. In the present 
patient the IUCD probably predisposed to infection, 
and Rowland (1971) has reported a similar case of 
generalized primary peritonitis associated with an 
IUCD although the causative organism was not iso- 
lated. Scott (1968) found 3 cases of generalized peri- 
tonitis in a retrospective study of 369 patients with 
pelvic sepsis associated with an IUCD. All 3 of these 
cases were fatal, with evidence of extensive peritoneal 
inflammation being found at post-mortem examina- 
tion. In none of these cases was Str. pneumoniae 
isolated. 

The management of pneumococcal peritonitis in- 
volves careful assessment, timely surgical intervention 
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and treatment with penicillin in large doses. In the 
early stages the clinical appearance is likely to be 
confused with acute gastro-enteritis, whilst at a later 
Stage the signs are similar to those of a ruptured intra- 
abdominal viscus; the disease may also be confused 
with acute fulminating ulcerative colitis. Although 
ancillary investigations, including paracentesis, may 
give a clue to the diagnosis, the severity of the perito- 
nitis normally demands laparotomy provided that 
adequate fluid replacement and preoperative prepara- 
tion have been carried out. At operation other intra- 
abdominal lesions can be excluded with confidence 
and the diagnosis confirmed by the immediate micro- 
scopic examination and culture of the exudate: at 
the same time thorough peritoneal toilet can be 
carried out and antibiotics instilled into the peritoneal 
cavity. There does not appear to be any indication for 
the use of drains unless localization and abscess 
formation have occurred. Occasionally the condition 
is discovered unexpectedly at operation for suspected 
appendicitis, and Shepherd (1968) considered that in 
such cases appendicectomy is justified providing the 
organ is readily accessible. 

Postoperatively, large doses of penicillin should be 
administered for a minimum period of 10 days. 
Finally, if the patient is a female and fitted with an 
IUCD this should obviously be removed to prevent 
any recurrence of the condition. 
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Disseminated intravascular coagulation with peripheral 
gangrene complicating acute appendicitis 


P. E. FREDLUND AND G. GÓRANSSON* 


SUMMARY 

A case is reported of acute appendicitis complicated 
bye disseminated. intravascular coagulation and spasm 
of the peripheral arteries, which led to bilateral amputa- 
tion of the feet. The cause of the complication is sup- 
posed to be endotoxaemia. The possibility of inhibited 


function of the patient's reticulo-endothelial system is 


suggested. 


Disorpers of blood coagulation in connection with 
inflammatory diseases in the abdomen and retro- 
peritoneal organs have been reported by many authors. 
Yoshikawa has reviewed the findings of some of 
these authors (Yoshikawa et al, 1971). It is also 
known that inflammatory diseases in. combination 
with sympathomimetic drugs can cause ischaemic 
damage to cutaneous and subcutaneous tissues (Fritz 
et al., 1965). To our knowledge such a complication 
has not been reported in conjunction with the com- 
paratively simple disease of acute appendicitis and 
without administration of sympathomimetic drugs. 


Case report 

The patient was a 44-year-old woman using contraceptive 
pills. She had previously been healthy except for cholelithiasis 
operated upon without complication 6 months before the 
present disease. Halothane had not been used during the 
cholecystectomy. 

The patient fell ill around lunchtime and was admitted to 
hospital late in the afternoon of the same day with severe 
colicky abdominal pains. She also had signs of mild upper 
respiratory tract infection but no signs of peritonitis, and her 
abdomen was not tender when palpated. Her temperature was 
38 °C, the white cell count 15 000 and haemoglobin 12 g per 
cent. Serum amvlase was 170 Somogyi units. Ureterolithiasis 
or ileus was suspected and the patient received spasmolytic 
therapy (metamizol sodium 2-5 g i.v.) twice during the night. 

Early on the next morning the pains became more localized 
to the right upper quadrant of the abdomen. Appendicitis was 
suspected and operation was decided upon if an intravenous 
pyelogram proved normal. However, this investigation was not 
performed because the patient suddenly became critically ill 
with symptoms suggesting shock. Bleeding was noted from the 
vein puncture wounds. The platelet count wasfound to be 30 000, 
the activated partial thromboplastin time was prolonged and 
the fibrinogen concentration lowered at repeated examinations. 
Thus, laboratory tests and the clinical evaluation suggested 
disseminated intravascular coagulation (Damus and Salzman. 
1972). Signs of local peritonitis developed in the upper right 
quadrant of the abdomen, and operation was considered vital. 
The patient received plasma substitute of the gelatin type 
500 ml, fructose 5 per cent-glucose 5 per cent 1000 ml. 2 units 
of fresh blood, 2 units of platelet concentrate, 5000 IE of 
heparin, betamethason disodium !2 mg and betamethason 
48 mg intravenously. 

At operation a gangrenous but not perforated appendix was 
found r@troperitoneally below the caudal surface of the liver. 
Appendicectomy was performed. Postoperativelv the peripheral 
pulses could not be palpated but the femoral and carotid 
pulses were normal and the patient was in good general 
condition until 12 hours after the operation. Intra-abdominal 
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bleeding was then suspected and the patient underwer 
reoperation. More than | litre of blood was found in the 
abdomen. Haemostasis was secured and the abdomen was 
closed. For the next few days the patient showed several signs 
suggestive of disseminated intravascular coagulation: 
fusion. low oxygen partial pressure, bilirubinaenmia 
diminishing urinary volumes. She also had very cold 
cyanotic hands and feet. Increasing paresis and threatening 
gangrene of the feet developed. Five days after admission the 
arterial pressure was measured by arterial puncture and Toune 
to be 160mm Hg. Infusion of lidocaine. papaverine anc 
phenetybenzamine failed to relieve the spasm in the arteries of 
the lower extremities. Angiography was carried oul from ihe 
right femoral artery, and a pronounced spasm of the arteries 
in the leg was noted (Fig. 1). The patient was then treated 
with epidural blockade. with no effect on the arterial spasm 
Regional perfusion with phentolamine methanesulfonate was 
tried with a similar, negative effect. 

During the next week the general condition of the panen! 
improved. However. gangrene of the feet was now established. 
and the urinary volume was diminished to below 100 mi das 
The serum creatinine was increasing, and hyperpotassacmi 
developed in spite of intensive treatment wih parenierel 
fluids, diuretics, peritoneal lavage and haemodialysis. 

Twelve days after admission if was found necessary to 
perform bilateral amputation of the patients feet. The gangrene 
was now clearly defined (Fig. 2) and the kidneys were noi 
expected to resume normal function unless amputation was 
performed. Postoperatively the patient recovered uneventtully 
and she is now healthy and able to walk with nrosth 
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Discussion 

In this case appendicectomy was obviously delayed by 
the uncharacteristic onset and site of the symptoms. 
but the appendix was not perforated at operation. 
When the bleeding tendency was discovered the diag 
nosis of disseminated intravascular coagulation was 
soon suspected. That this could be followed by pul- 
monary, hepatic, cerebral and renal insufficiency was 
anticipated, but the peripheral vascular contraction, 
resistant to therapy and leading to gangrene, was (0 
us a new complication. As to the genesis of dissemi 
nated intravascular coagulation in this patient, resorp- 
tion of endotoxin from the inflamed appendix seems 
the most likely cause. Whether the prolonged arteria! 
spasm was induced by an increased sensitivity to 
adrenergic stimuli, by an increased production of 
catecholamines in this patient or by a direct effect 
of endotoxin on the arterial wall cannot be decided. 
It is possible that unknown factors depressed the 
function of the reticulo-endothelial system of this 
patient, as it is known that the reticulo-endothena! 
system is involved in the detoxification of bacteria: 
endotoxins (Fine, 1972). A possible mechanism for 
reticulo-endothelial depression has recently been sug- 
gested by the experimental work of Selye and others 
(Selye et al., 1966; Holper and Trejo, 1973), which 
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Fig. 1. Angiography of the 

right leg 5 days after admission. 

\ pronounced narrowing of all 

the peripheral arteries is seen and 
no arterial circulation is discernible 
in the foot. 





showed increased endotoxin sensitivity in connection 
with lead exposure. Serum lead was investigated in 
our patient several months after recovery but was not 
increased at that time. The reason for the unusual 
reaction in this patient is therefore unknown. 
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Torsion of the testis in childhood 


M. F. MACNICOL * 


SUMMARY 

Sixty cases of clinically diagnosed torsion of the testis 
have been admitted to a paediatric surgical unit over a 
period of 25 years. Of the 42 cases proved at operation 
to have torsion, 19 (46 per cent) underwent immediate 
orchidectomy, and a further 14 (33 per cent) showed 
partial or complete atrophy of the testis at follow-up at 
least 2 years postoperatively. The salvage rate was 
therefore only 21 per cent. Early diagnosis and immediate 
exploration may save a few cases from orchidectomy, 
but delay in referral remains the substantial factor 
determining viability. The importance of fixation of the 
surviving testis is stressed and contralateral orchidopexy 
at the time of the emergency procedure is recommended. 


Twelve cases of idiopathic scrotal oedema and 6 cases of 


proved torsion of the appendix testis were encountered 
over the same period and their clinical features are 
described. Symptomatology is milder in these two 
conditions and it is possible that a proportion of the 30 
cases diagnosed as having epididymo-orchitis in fact 
suffered from torsion of the appendix testis. 


Torsion of the testis in childhood is relatively 
infrequent. The most common factor predisposing to 
torsion is considered to be a congenitally abnormal 
investment of the tunica vaginalis about the testis. 
Extravaginal torsion may occur in the newborn 
(Campbell, 1948) and in the cryptorchid (Snyder et al., 
1969), but an intravaginal twisting is the most common 
finding in childhood (Muschat, 1932; Woodson et al., 
1958). Torsion may also develop in a coronal plane 
involving the mesorchium between the testis and 
epididymis. 

The instigating cause of testicular torsion is poorly 
understood, for the condition relates inconstantly to 
exertion or trauma. In fact, torsion has been reported 
to occur during sleep (Smith, 1955), and therefore 
the tendency to twist may be due to an additional 
congenital anomaly in which the cremaster muscle is 
attached abnormally (Muschat, 1932). 

The first description of testicular torsion was 
published by Delasiauve in 1840, and since then it has 
become clear that torsion occurs principally in infancy 
and adolescence (Skoglund et al., 1970). Between these 
age groups the incidence is lower, although a small 
peak is evident at about the age of 5 years (Barker and 
Raper, 1964). Only 41 cases have been reported in 
patients over the fourth decade (Skoglund et al., 1970). 
- 

Clinical nfaterial 

From 1948 to 1972, 60 cases of clinically diagnosed 
torsion of the testis were admitted to the surgical unit 
of the Royal Hospital for Sick Children, Edinburgh. 
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In 42 cases (70 per cent) torsion was confirmed at 
operation, and in the remainder the diagnosis was 
made from the history and clinical findings. In this 
latter group only | case presented with a hard enlarged 
testis which was deemed inoperable in view of a 6-day 
history of symptoms. The remainder settled without 
emergency surgical intervention, receiving — later 
orchidopexy or no further treatment. Two cases of 
presumed testicular torsion in. utero have been 
excluded from the series; in both instances the testi 
was enlarged, hard and considered inoperable. 

The age distribution of the 60 cases is shown in 
Fig. 1. 

Although it has been stated that right-sided torsion 
is more common (Aird, 1957), in this series 67 per ceni 
of the cases were on the left, which is in keeping with a 
review of 718 cases in which the affected side was 
known in 472 cases (Skoglund et aL, 1970). 5ince 
the anomaly predisposing to torsion is commonly 
bilateral (Adams and Slade, 1958) no great importance 
attaches to whichever side presents with torsion more 
frequently. Of the 8 cryptorchid cases encountered in 
this series, the right testis was involved in 6. 

Over the same 25-year period 30 cases of epididymo- 
orchitis were diagnosed from the clinical appearances, 
surgical exploration for possible torsion confirming 
the presence of epididymo-orchitis in 6. Torsion of the 
hydatid of Morgagni was encountered in 6 cases and 
idiopathic scrotal oedema in a further 12 cases. 
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Clinical features 

In the infant group the common presentation was with 
a lump in the groin which had been noticed by the 
mother. Irritability and gastro-intestinal upset were 
present in approximately half of the cases, The older 
children presented with either lower quadrant 
abdominal pain (McNair, 1961) or testicular tender- 


the affected testis in all cases after some hours. Low 
grade pyrexia was present occasionally and has been 
noted in approximately 20 per cent of cases in another 
series (Allan and Brown, 1966). Systemic upset in the 
adolescent may be severe, although a milder form of 
onset was observed in a small proportion of cases, 
often presenting with a history of previous bouts of 
testicular pain. In spite of the difference in. preser 
tation between the two age groups, the average length 
of history prior to admission was the same (30 hours). 
In other series the average length of history ‘ns 
varied from 21 hours (Allan and Brown, 1966) to 
51 days (Robb, 1956). 
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Fig. 1. Age distribution of 60 cases of clinically diagnosed 
torsion of the testis. 





Fig. 2. Idiopathic scrotal oedema. 


Only 5 cases were associated with a hvdrocele, and 
in a further 5 cases a small hernial sac was noted at 
operation, Four cases presented with a clear history 
of recurrent torsion, and in | case testicular pain 
occurred on the left side initially, being treated by left 
orchidopexy, to be followed by intermittent right 
testicular pain 2 years later. Right orchidopexy was 
performed. Such bilateral testicular abnormality 
predisposing to torsion is estimated to occur in as 
many as 50 per cent of cases (Walton, 1952; Adams 
and Slade, 1958), although torsion occurring on the 


contralateral side subsequent to a proved case of 


torsion of the testis is poorly documented (Foshee, 
1932). 
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Apparently viable 
but later atrophy 


Survival 





Not viable and 
therefore orchidectomy 





z 


O. Of cases 


N 





0-6 7-12 
Length of history before surgery (hr) 


13-24 24 


Fig. 3. Survival of the testis following proved torsion. 


Differential diagnosis 

Although epididymo-orchitis is reported to be rare in 
the paediatric age group (Barker and Raper, 1964; 
Snyder et al., 1969), 30 cases were diagnosed clinically 
over the 25 years of this study. In 6 cases surgical 
exploration confirmed the diagnosis, but in the 
remaining 24 cases (80 per cent) the diagnosis was 
made from the history, including dysuria, and the 
presence of fever. Prehn's sign (elevation of the 
affected testis relieving the symptoms of epididymo- 
orchitis) was of little use in differentiating the conse- 
quences of infection from those of torsion, and in 
many cases the diagnosis was in some doubt. In only 
2 cases, however, did antibiotics and local applications 
fail to cause resolution of symptoms, with return to a 
palpably normal testis at early follow-up. Although 
culture of the urine was positive in a proportion of 
cases and pyuria noted occasionally, early differen- 
tiation from testicular torsion was not often possible, 
and in recent years exploration of the testis has been 
advocated more readily in cases of doubt. 

Twelve cases of idiopathic (angioneurotic) scrotal 
oedema were encountered, the diagnosis being made 
more commonly since 1956 when Qvist reported 32 
cases out of a total of 158 scrotal swellings in child- 
hood. Six cases involved the whole scrotal wall, while 
6 were confined to the left side only. Typically the 
scrotum was bright pink and transilluminable. 
Pitting oedema was easily demonstrated (Fig. 2) and 
later gave way to a mild bruising of the skin although 
there was no history of trauma. Erythema commonly 
spread from the scrotum over the ipsilateral inguinal 
region and posteriorly over the perineum as far 
as the perineal membrane. In all instances the testis 


was non-tender, the cord and penis normal and 
lymphadenopathy was not conspicuous. 


~ The average age of patients presenting with idio- 


» 


pathic scrotal oedema was 5 years, and although an 
allergic reaction has been suggested to explain the 
condition, eosinophilia was not significant (Hanstead 
and John, 1964) and no history of atopy was elicited 
from the children. In all but 3 cases the history of 
swelling was less than 12 hours in duration. and 
resolution occurred within 48 hours of admission. 
Both antihistamine drugs and antibiotics have been 
used in the treatment of the oedema, but their efficacy 
is unproved. 

Torsion of the appendix of the testis (hydatid of 
Morgagni) produces a milder symptomatology than 
torsion of the testis and for this reason it is usually 
less frequently encountered than the latter (Sparks, 
1971). At least one series reports torsion of the hydatid 
as the more common entity (Qvist, 1956), and it is 
possible that the clinical diagnosis of epididymo- 
orchitis is sometimes made when the condition is in 
fact that of torsion of the testicular appendage. Six 
cases were operated upon over a 25-year period, the 
average age of 9 years being higher than that of 
testicular torsion (Ambroise and Skandalakis, 1957), 
while the average length of history prior to admission 
was 60 hours, being twice that of testicular torsion. 

The appendage may be felt as a tense and tender 
lump discrete from the testis, but frequently the testis 
is also tender and swollen. In most cases exploration is 
advisable to confirm the diagnosis and to remove the 
cause of the symptoms. Complications rarely follow 
an untreated case of torsion of the appendix testis, 
atrophy of the appendage and resolution of symptoms 
following the ischaemia. However, torsion of the 
appendage may be recurrent, and a case has been 
reported of torsion of the appendix leading on to 
torsion of the testis (Lambert and Smith, 1938). 

Other differential diagnoses to be considered on 
admission would include traumatic haematocele, 
inguinal hernia, venous thrombosis of the cord, 
leukaemic infiltration and inguinal lymphadenopathy. 


Treatment 

Table 1 illustrates the management of the cases of 
testicular torsion encountered, including the average 
age of each treatment group. Although untwisting of 
the torsion may be attempted manually prior to 
operation (Sparks, 1971), this technique should not 
delay surgical exposure of the affected testis. Of the 
42 cases managed surgically, 19 (45 per cent) under- 
went orchidectomy for a testis that was considered to 


Table I: MANAGEMENT OF 60 CASES OF TESTICULAR 

TORSION (1948-72) 

Average age 
) 


Treatment No. of cases 2 (yr 
Gonservative 18 30 65 
Exploratiog 9 15 4-1 
Orchidopexy 14 23 6:5 
Orchidectomy 19 32 3.7 
Total 60 100 5-0 
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Torsion of the testis "m 
be non-viable at operation; the length of history was 
over 24 hours in this group in all but 3 cases, in which 
the length of history was 18 hours. The-fitk of 
testicular loss is greater in the infant age group than 
the prepubertal age group, despite the fact that both 
groups present with the same average jengih of 
history (30 hours). In the 14 cases (33 per cent) 
undergoing orchidopexy and the 9 cases (22 per cent) 
where the torsion was surgically corrected without 
fixation the history was less than 24 hours’ duration in 
all but one case. This case concerned a 7-yvear-old boy 
who presented with a 36-hour historv of intravaginal 
torsion of the testis. Bilateral orchidopexy was carried 
out and follow-up 2 years postoperatively still reveals 
a normal testis on the affected side. 

Thus, of the 42 boys subjected to operation, the 
testis was preserved initially in 23 instances, At 
follow-up at least 2 months postoperatively only 11 of 
the 21 cases available for examination presented with a 
testis normal to palpation, the rest feeling smaller and 
softer than the unaffected testis. The salvage rate fell 
further at a recent examination of the II apparentiv 
normal testes, 9 cases appearing clinicallv normal at 
long-term follow-up of more than 2 years (Fig. 3). This 
salvage rate of approximately 21 per cent is com- 
parable to that found in other reports, and in only 
2 cases where the testis felt normal postoperatively 
was the length of history prior to surgery greater than 
6 hours. It has been shown experimentally that 
spermatogenic testicular tissue ceases to be viable after 
ischaemia of approximately 6 hours, although the 
interstitial cells are slightly more resistant to hypoxia 
(Smith, 1955). 

Since torsion may occur on the contralateral side, 
either concurrently (Papadatos and Moutsoris, 19673 
or at a later date (Ewert and Hoffman, 1944), in 
approximately 5 per cent of cases, and since the 
congenital anomaly of the tunica vaginalis may be 
present bilaterally (Adams and Slade, 1958), contra- 
lateral orchidopexy is the recommended prophylactic 
procedure and is conveniently performed at the time 
of the original operation. In this series contralateral 
fixation was carried out in all 14 cases undergoing 
orchidopexy; at the initial operation in 8 cases and à 
few months postoperatively in the remainder. 

However, in the 19 cases that required orchidectomy 
only 4 cases received prophylactic contralateral 
orchidopexy; 1 at the emergency operation and 3 ata 
later date. It is in this group that torsion of the 
remaining testis would be a calamity and consequentis 
fixation of the remaining testis is planned. 
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Nolvadex-a more 
acceptable approach 
to breast cancer 


Drug therapy is often both 
uncomfortable and distressing for the patient 
with advanced breast cancer But now a 
more acceptable treatment is available tor 
such patients, ‘Nolvadex’ (tamoxifen). 
‘Nolvadex’ is an oestrogen antagonist. 
Whilst it is just as effective as other treatments, 
it has no hormonal properties. Virilization- 
common with androgens-is unknown; oedema, 


nausea and vomiting occur much less frequently 


than with oestrogens. 

‘Nolvadex’ is taken as twice-daily 
oral doses. So treatment is simple as well as 
more acceptable. 


Further information- including the results of U.K 
trials with 'Nolvadex'! 2 is available on request. 
References: | British Journal of Cancer (1971),25,270 
2 British Medical Journal (1973],1,13. 
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We must adopt the 
HAMPSHIRE DRESSING AID 
technique to cut 

infection hazards. 








THE HAMPSHIRE DRESSING AID is a pack containing one pair of 

gamma sterilised disposable gloves. and one sterilised plastic bag. 

it does away with the need for forceps and allows your hands to 

carry out the wound dressing changes gently and safely. For deta = 

and free samples of this radical, simple improvement on ‘no-touch’, 

wound dressing, with greatly increased sensitivity, asepsis and patient 

confidence, contact the Information Officer, ARBROOK Division. 
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Fibrous histiocytoma of the thumb 
B. HELAL, H. L. F. CURREY AND B. VERNON-ROBERTS* 


SUMMARY 

A voung man with a 20-year history of agonizing pain 
arisine from a lump which was overlying the metacarpo- 
phalangeal joint of his left thumb. This was unrelieved 
bv surgery carried out 3 years after the onset of 
symptoms. Further operation was performed and the 
lesion proved to be a fibrous histiocytoma, The differen- 
tial diagnosis is discussed. 


Most clinicians confronted with a small subcutaneous 
nodule in an extremity producing severe paroxysmal 
pain would first consider a glomus tumour (Shugart 
et al., 1963; Mullis et al., 1972). In fact, this clinical 
picture may be produced by a number of different 
tumours (Izumi et al., 1971: Editorial, 1973), and the 
differential diagnosis includes lesions such as leio- 
myoma, neurilemmoma, neuroma and angiolipoma. 
Clinical pointers to the diagnosis are the frequent 
subungual situation of a glomus, and the occurrence 
of pain radiating in the distribution of a peripheral 
nerve when the lesion is a neurilemmoma. Differ- 
entiation depends on histological examination; 
adequate resection thus provides both diagnosis and 
cure. 

The case history is reported of a patient in whom 
a fibrous histiocytoma in the thumb produced 
paroxysms of pain for over 20 years. 


Case report 

The patient, a 29-year-old businessman, had first developed a 
painful area in his left thumb at the age of 9 years. The pain 
arose from a superficial ‘trigger point’ overlying the first 
metacarpophalangeal joint; local pressure or cooling of this 
area tending to set off spasms of agonizing pain lasting between 
10 and 20 minutes after the stimulus was removed. 

Three years after the onset, when aged 12. he had been seen 
by a surgeon who had excised a small nodule from the tender 
area. This had not relieved the pain. A local hydrocortisone 
injection given when the pain had been present for 18 years had 
similarly failed to provide any relief. His medical history was 
otherwise entirely uneventful and there had been no similar 
complaints in relatives. 

When seen on the present occasion the pain had been 
present for a total of 20 years without any obvious variation in 
the frequency and severity of attacks. He had taken to wearing 
a glove to protect the tender area. Particularly severe attacks 
had been provoked by contact with cold air when skting. 
Under these circumstances removal of the ski glove was liable 
to provoke spasms of exquisitely severe pain. In all other 
respects his health was excellent. 

Examination revealed an ill-defined small nodule overlying 
the extensor tendon at the level of the metacarpophalangeal 
joint. The overlying skin showed slight erythema, and there 

s marked local tenderness. Almost no movement was 
permissible at the underlying joint. General examination was 
entirely normal and no other subcutaneous nodules were 
discovered. X-rays of the left thumb showed no abnormality. 
The mass was considered to be a glomus tumour. 

— At operation the swelling overlying the dorsoradial aspect 
of the metacarpophalangeal joint of the left thumb was exposed 
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through a 4-cm incision curving around the radial aspect of thy 
joint. The mass consisted of pale yellow tissue measuring 
2-5 1-5 «lem which was adherent to and partly displacing 
the extensor tendon. On its deep aspect it appeared to be more 
vascular and extended into the articular tissue. The mass was 
excised with a portion of the extensor tendon and the adjoining 
capsule and synovium of the joint. Since the exposed articula: 
cartilage appeared to be eroded at its margins, a fusion of the 
joint was performed. When seen 6 months after operation t} 
patient was completely pain-free and his thumb joint ankylosis 
was stable. 

HISTOLOGICAL FINDINGS: Through the courtesy of Mr Goronw 
Thomas sections of the material removed at the earlier opera 
tion were made available for comparison. 

Tissue from first operation (1956): The lesion. consisted ol 
nodules. bundles and whorls of cells varying tn shape from 
round to fusiform (Fig. 1). Some of the cells contained haem: 
siderin or lipid. and occasional multinucleate cells wer 
present. A few mitotic figures were seen. This tissue was 
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Fig. 1. Section of specimen from the first operation 
showing synovial-like clefts separated by nodules of fusitorn 
and round cells. and heavily collagenized fibrous tissue 

HE. (- 80.) 





Fig. 2. Section of specimen from second operation showing 
collections of pale lipid-containing histiocytes, bundles of 


fusiform cells and mature fibrous tissue. HE. 1- 80.) 


* Departments of Orthopaedic Surgery, Rheumatology ai 
Morbid Anatomy, The London Hospital 
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interspersed or merged with heavily collagenized fibrous tissue. 
i however, the nodules were separated by synovial- 
e clefts (Fig. 1), and many of the cells lining the clefts 
contained abundant haemosiderin. Many discrete aggregates 
of small lymphocytes were situated at the periphery of the 
lesion. 
Tissue from second operation (1973): This lesion consisted of 
cells varying in shape from round to fusiform (Fig. 2), with 
occasional binucleate forms, and with many foamy histiocytes 
containing abundant lipid (Fig. 2). Haemosiderin was present 
in small amounts only. A few mitotic figures were seen. The 
cells were generally arranged in nodules and bundles, separated 
by and merging with heavily collagenized fibrous tissue. At the 
ill-defined margins of the lesion there were many aggregates of 
small lymphocytes. In one area the lesion extended through 
the adjacent joint capsule into para-articular connective tissues. 
Interpretation: Wt is clear that the two specimens, excised 17 
years apart, have very similar histological appearances. On the 
basis of its mixed population of cells, some having the character- 
istics of histiocytes (multinucleate forms and cells laden with 
lipid or haemosiderin), interspersed with abundant fibrous 
tissue the lesion may be classified as a ‘fibrous histiocytoma’ 
(McKenzie, 1970; Stout and Lattes, 1967). Its proximity to the 
joint and the presence of definite synovial-like clefts in the 
first specimen indicate that the term ‘localized villonodular 
synovitis' (Jaffe, 1964) could be applied to this lesion with 
equal justification. Stout and Lattes (1967) considered the 
terms ‘fibrous histiocytoma’ and "localized. villonodular 
synovitis’ to be synonymous. 


Discussion 
The ‘fibrous histiocytoma’ is only one of a number of 
related lesions now believed to be of histiocytic origin. 
Others include the histiocytoma, dermatofibrosarcoma 
protruberans, giant cell tumours of tendon sheath and 
soft tissues, villonodular synovitis, xanthogranuloma 
and naevoid-histiocytomas (naevoxanthoma-endothe- 
liomas) (Mackenzie, 1970). While there are opposing 
views on whether these lesions are reactive or neo- 
plastic, there is little doubt that they may sometimes 
recur locally and, in rare cases, even show metastatic 
spread. It seems that the lesions are best regarded as 
neoplasms of cells having the properties of both 
histiocytes and fibroblasts. This latter view is sup- 
ported by the electron microscope studies of Fisher 
and Vuzevski (1968) showing that the component 
cells of these lesions exhibit the characteristics of both 
histiocytes and fibroblasts. These authors found no 
evidence to support the views of others (Mosto, 
1929: Bednar, 1957) that these lesions are of neural 
origin. 

Jaffe (1964) has expressed the view that the villo- 
nodular type of lesion evolves from the progressively 
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increasing nodular accumulation of histiocytes in the 
subintimal synovial tissues, and the subsequent forma- 
tion of clefts bordered by synovial cells is due to 
infolding and entrapment of villous proliferations. 
He was of the opinion that it was unlikely that haemor- 
rhage into joint or tenosynovial cavities could be 
directly inculpated. 

Judging from the reported cases, pain does not 
appear to be a common or prominent feature of 
histiocytic lesions. Small nerves were present around 
and within the margins of both lesions in the present 
case; however, there was no histiological evidenle of 
either extension into nerve sheaths or any traumatic 
neuroma (a lesion capable of giving rise to excruciat- 
ing pain) resulting from the first operation. 
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A meeting of the Surgical Research Society was held in the University of Newcastle upon Tyne on 


5 and 6 July 1974 with Professor L. P. Le Quesne (President of the Surgical Research Society) 


in the Chair. The following papers were presented: 


1. Clinical screening for breast disease in women 
attending a Family Planning Clinic 

T. HAMILTON, R. J. PRESCOTT and NANCY B. LOUDON, 
Departments of Clinical Surgery, and Community 
Medicine, University of Edinburgh and the Family 
Planning Association 


Annual clinical examination of the breasts was done in 13 45) 
women attending a clinic of the Family Planning Association 
over a period of 6 vears. A suspicious abnormality was de- 
tected in 238 women (1 in 57 of those attending the clinic) 
and these were referred to hospital for a surgical opinion; 
134 were examined and reassured, 104 (1 in 129) were sub- 
mitted to biopsy, benign lesions were present in 90 and carci- 
noma in 13 (1 in 961). The age range of those screened was 
15-50 vears with a peak (40-7 per cent) at 20-24 years. The 
14 women with carcinoma were aged 35-49 years. Only 2344 
(17 per cent) of the total screened population were over 35 
years. Thus carcinoma was detected in | in 167 women ‘at 
risk’. Comparison with surgical biopsy rates in the community 
from which the women were drawn revealed a similar incid- 
ence of breast disease among those screened and those referred 
from the general population in a routine manner. It would seem 
reasonable, therefore, to restrict screening te women over 35 
years and to avoid unnecessary anxiety among vounger women. 


2. Increased rate of collagen synthesis in intact skin 
remote from an experimental wound in the rat 

M. H. 
Dundee 


Studies in wound healing have suggested that there may be a 
generalized systemic effect on collagen turnover following 
wounding. 

The technique for measuring the rate of collagen synthesis 
in the skin of an experimental animal using tritiated proline 
was developed by Madden and Peacock in 1968, 

It has been shown that even in the unwounded animal 
collagen is constantly being synthesized at a rate of 18 dis- 
integrations per minute (dpm) Hug hydroxyproline. The 
rate of synthesis of collagen in a healing wound increases from 
this baseline to a peak of 63 dpm H,/ug hydroxyproline at 
t6 days and falls to resting values by 90 days. In the 
unwounded skin there is also an increase in the rate of svn- 
thesis of collagen. reaching a peak of 78 dpm H,/ug hydroxy- 
proline at 12 days. There is then a gradual fall to resting values. 
Hence, wounding an animal appears to have some effect on 
the rate of synthesis of collagen in unwounded skin. This 
increase in collagen synthesis appears to be unrelated to the 
distance of the skin sample from the wound. 


The studies suggest that there is an increase in the rate of 


collagen synthesis in intact skin remote from an experimental 

wound. 

MADDEN J. W. and PEACOCK E. E. (1968) Studies on the biology 
of collagen during wound healing. 1. Rate of collagen 
synthesis and deposition in cutaneous wounds of the rat. 
Surgery. 64, 288—294. 


3. Assessment of cadaveric kidneys before transplanta- 


ion 
K 


K. BAXBY, MARILYN ANDERSON, R. W. G. JOHNSON, 


University of Newcastle upon Tyne, and Royal Victoria 
-Infirmary 
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Thirty per cent of cadaver kidneys transplanted in Britain 
never achieve satisfactory function. They have been severely 
damaged before transplantation and a test ta identify such 
kidneys before they are transplanted is badly needed. 

Using a perfusion apparatus constructed in this department, 
Johnson et al. (1973) reported a correlation between perfusaic 
lactic acidosis and subsequent kidney function. We have 
compared changes in perfusate lactate and pH during perfu- 
sion on a conventional Gambro machine, with subsequen: 
graft function. Of 41 perfused kidneys, 9 were discarded after 
assessment and a further 4 were excluded from the study. 
leaving 28 kidneys for analysis. Of these 28 kidneys, 12 fung- 
tioned immediately and 16 had delayed function. There was 
no clear-cut difference between the two groups in terms of 
perfusate pH changes, but the perfusate lactate level 1 hour 
after the onset of perfusion gave an accurate indicsiion of 
whether or not the kidney would function immediately. 

Only 25 per cent of kidneys with delayed function are still 
working satisfactorily compared with 75 per cem of those 
with immediate function, Thus the perfusate lactate level ai 
I hour gives an accurate prediction of the outcome of subse- 
quent transplantation. 


zh 
^ 





JOHNSON R. W. G.u, ANDERSON M., TAYLOR R. M. R and SWINNEY 
J. (1973) Significance of perfusate lactic acidosis in cada- 
veric renal transplantation. Br. Med, f. 1, 391-395, 


4. A reason for early failure in reversed saphenous veia 
bypass grafts 

D. CHARLESWORTH, P. L. HARRIS, LINDA TAYLOR and 
F. D. CAVE, Departments of Surgery and Medical 
Physics, University Hospital of South. Manchester 


One-third of femoropopliteal vein bypass grafts occlude within 
a year of operation, but the reasons for failure are not under. 
stood. 

In this study 29 consecutive. patients were studied. ta 
Doppler ultrasound before and after operation, In each parieni 
preoperative angiograms disclosed no serious abnormality in 
the aorto-iliac segment. Waveform analysis was carried o 
on the sonagrams and the pulsatility index was calculated for 
the common femoral, popliteal and pedal arteries. 

Before operation 17 patients had a pulsatility index in the 
common femoral artery of 4 or more; of these. 14 (82 per cent? 
had patent grafts when exanuned 6 months after operation. 
Of the 12 patients who had a preoperative common femora! 
pulsatility index of less than 4, only 4 (33 per centi) had a 
patent graft when examined after 6 months. This difference 
was significant (P< 0-05). 

When operations were successful the pulsauiluy index on 
the popliteal vessels increased invariably. The mean pulsatili 
index in the popliteal artery was 2-1 preoperatively and 6 
after operation (P — 0-001 j. 

lt is concluded that inflow into the common femoral artery 
may be inadequate in spite of relatively normal angiograms of 
the aorto-iliac segment. This can be detected before operation 


by measurement of the pulsatility in the common femoral artery. 




















5. The Hollander test: an obituary 

R. G. FABER, J. V. PARKIN, R. C. G. RUSSELL P. 
FIELD and M. HoBSLEY, Department of Surgical Studies, 
The Müldlesex Hospital Medical School, 

Insulin-stimufated true gastric secretion (Ye ml/hr) (Hobslev, 
1974) discriminates postvagotomy subjects inte two groups 
with a zero and a less than 30 per cent liability to recurrent 
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ulcer (Faber et al, 1974). The comparative value of other 
indices of gastric secretion has been investigated in 123 male 
ww Patients after vagotomy for duodenal ulcer, tested with 
0-2 u/Kg intravenous insulin. Control observations were made 
on 45 non-operated males. 

Gastric secretion was expressed as peak observed volume 
(PVops..mi/hr), peak acid output (PAO, mEa/hr) and peak 
titratable acidity (P[H /], mEq/l). In non-operated subjects the 
range was established as the mean : 2 standard deviations 
for PV,u. and P[H ] and = 3 standard deviations for 
PAO. 

Thirty-five postvagotomy patents had a PAO within the 
preoperative range (ie. > 807 mEq/hr); 1$ had recurrent 
ulcers, 7 recurrent symptoms and 13 were asymptomatic. The 
remaining 89 patients, who were all symptom-free. had a 
PAO of less than 8-07 mEq/hr. PV, py... gave almost comparable 
discrimination, but with PIH} only half of the recurrent 
ulcers were within the preoperative range. In terms of peak 
Ve. 5 of the 13 asymptomatic subjects, secreting less than 
8- 07 mEq/hr, were below the preoperative range. 

Insulin-stimulated secretion, expressed as PAO without 
reference to basal secretion, predicts recurrent ulcer almost 
as well as Viz 

[H^], being highly susceptible to reflux, cannot accurately 
predict recurrent. ulcer. 


HOBSLEY M. (1974) Pyloric reflux: a modification of the two- 
component hypothesis of gastric secretion, Clin. Sci, Mol. 
Med. 47. In the press. 

FABER R. G., RUSSELL R. C. G.. PARKIN L V., WHITEIELD P. and 
HOBSLEY M. (1974) The predictive accuracy of the insulin 
test after vagotomy--a new interpretation. Gur 15, 347- 
348. 


6. Long term effects of vagotomy on gastric myo- 
electrical activity 

C. J. STODDARD and H. L. DUTHIE, 
Unit, Royal Infirmary, Sheffield 


We have shown previously that in human subjects studied 5 
days after varying degrees of vagotomy the changes in the 
antral pace-setter potential (PSP) are related to the extent of 
gastric vagal denervation (Stoddard et al.. 1973). The present 
study reports the changes present in the antral PSP of patients 
studied after the immediate postoperative period. 

Seven patients after highly selective vagotomy (HSV) and 
15 patients after truncal vagotomy (TV) were studied between 
2 weeks and 6 vears after operation (HSV, mean 7 months; 
TV, mean 29 months). After an overnight fast a modified 
nasogastric tube was passed orally into the gastric antrum 
and recordings of gastric electrical and motor activity were 
made for | hour. In 9 patients this was followed by insulin 
0-2 iu/kg intravenously and a further 2-hour recording. Gastric 
secretions were aspirated continuously. 

The frequency of the PSP was the same in both groups of 
patients (3-I4epm). The amplitude of the PSP after TV 
(0-91. 0-05 mV) was less than after HSV (1-41 «| 0-10 mV), 
these results showing no significant change from the studies 
performed 3 days after vagotomy. The wave shape of the 
PSP also remained the same as in the early postoperative 
studies, being triphasic in character after HSV but changing 
to sinusoidal after TV. Regular PSPs were recorded for 
97.2 3-2°1 per cent of the recording period after HSV and 
for 90-432 per cent after TV, this being a change from the 
early postoperative studies when the regular rhythm which 
was generally maintained after HSV was rarely seen after 
TV. Changes in the electrical activity of the gastric antrum 
are related to the extent of vagal denervation and to the 
timing of the recordings after operation. 


University Surgical 


STODDARD C. £.,, WATERFALL W. E. BROWN B. M. and DUTHIE 

. L. (1973) The effects of varying the extent of the vago- 

tomy on the myoelectrical and motor activity of the 
stomach. Gur 14, 657-664. 


da Comparison of three methods for measurement of 
pepsin in gastric juice 
R. Y. WILSON, D. J. COWLEY 


and J. B. ELDER. University 
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Departments of Surgery, 
Manchester, 


University Hospitals of South 
and Manchester Royal Infirmary 


Recent studies have emphasized the importance of gastric 
pepsin in patients with peptic ulcer. Several different methods 
of pepsin estimation have been used but the results are often 
confusing because quantitative comparisons cannot be made. 
We have compared three methods: (1) a manual colorimetric 
method {Anson and Mirsky. 1932), (2) a radio-iodinated 
human serum albumin method (Piper, 1960) and (3) an 
Auto-analvser method. Results were expressed as peptic units. 
The coefficient of variation of each method was less than 
7 per cent. Basal and insulin-stimulated gastric juice from 
8 patients was stored at 4 C for 24 hours and then each 
sample was measured in duplicate by all three methods. e 
Comparison of results showed a good correlation between 
each pair of methods: method | versus method 2, r= 0:85, 
P «0:01; method | versus method 3, r = 0:85, P 0-01: method 
2 versus method 3, » = 0-89, P 0-01. However, results obtained 
by the manual colorimetric method were higher than those 
with the automated method (P001), and those with the 
automated method were higher than those with the radio- 
iodinated albumin method ( P001). These differences, which 
were due to different dilutions used in each method, were not 
constant; they became more marked as the pepsin concentra- 
tions increased. 
Different methods of pepsin estimation give different 
results and simple quantitative comparison is not possible. 
ANSON M. L. and MIRSKY A. E. (1932) The estimation of pepsin 
with haemoglobin. J. Gen. Physiol. 16, 59. 

PIPER D. w. (1960) The estimation of peptic activity In gastric 
juice using radio-iodinated serum albumin as substrate. 
Gastroenterology 38, 616-621. 


8. Comparison of back diffusion of ions in antral and 
fundic mucosa and the effect of phenol red on ion 
fluxes 

A. P. PANDA, P. VAN PEBORGH, J. B. ELDER and i. E. 
GILLESPIE, University Department of Surgery, Royal 
Infirmary, Manchester 


'eptic ulceration occurs commonly in the antral portion of 
the stomach and has been associated with increased back 
diffusion of hydrogen ions (Chapman et al, 1968). Canine 
antral mucosa is more permeable to hydrogen ions than the 
mucosa of the fundus (Dyck et al., 1969). 

In 4 dogs with innervated antral and denervated fundic 
pouches, back diffusion of hydrogen ions was found to be 
2-5 times greater in the antral pouch than in the fundic pouch 
once an allowance was made for surface area of the pouch. 

Using a standard acid solution (pH 1) containing 100 mEq 
hydrogen, 54 mEq sodium and 154 mEq chloride, it was 
found that a commonly used non-absorbable marker. phenol 
red (25 mg/l), significantly reduced back diffusion of hydrogen 
in both the antral and the fundic pouches (P< 0-001). Similar 
changes were observed for sodium and chloride ions. 

At pH | phenol red is a strongly positively charged tri- 
phenyl methane ion and our results suggest that it probably 
interferes with the diffusion of other positively charged ions 
present at the mucosal surface. 


CHAPMAN M. A., WERTHER J. L. and JANOWITZ H, D. (1968) 
Response of the normal and pathological human gastric 
mucosa to an instilled acid load. Gastroenterology 55, 
344-353. 

DYCK W. P. WERTHER J. L., RUDICK J. and JANOWITZ H. D. 
(1969) Electrolyte movement across canine antral and 
fundic gastric mucosa. Gastroenterology 56, 488-495. 


9. Gastric secretion and serum gastrin levels duringsem, 


intravenous amino acid/alcohol/sorbitol administration 
K. CHATAMRA, J. L MACNAUGHTON, H. W. S. PIGOTT 
and C. WASTELL, Surgical Unit, The Gordon Hospital, 
Westminster Teaching Group. London 


Intravenous amino acid/alcohol/sorbitol-containing solutions 
are frequently most useful when patients are unable to eat and 
therefore have a stomach empty of food for hours, sometimes 
days. It was the speculation that the use of these solutions 
might place the patient at risk by virtue of stimulation of 
gastric secretion that prompted this investigation 

A nasogastric tube was passed in 10 healthy male volunteers 
after an overnight fast. Intravenous Aminoplex 5 was ad- 
ministered for 1 hour at 50 drops/minute preceded and followed 
by intravenous normal saline at the same rate for an hour 
respectively. During the 3 hours of the test the stomach was 
continuously aspirated and each 15-minute sample titrated for 
acid. Blood was taken at hourly intervals for measurement of 
serum gastrin 

Th® mean acid secretion and mean serum gastrin for the 10 
subjects 1s shown in the table. 


Time Mean acid Mean gastrin Intravenous 
(min) (mEq) (pg/ml) solution 
0 5] 
15 0-98 
30 041 T 
45 0 37 SMMES 
60 0-34 47 
75 0 44 
90 055 Aminoplex 
105 1-08 5 
120 0-95 49 
135 1:38 
150 122 Normal 
165 0-54 saline 
180 0-58 50 





Analysis of variance indicates that there is a significant rise 
in acid secretion which is greatest for the 1 hour commencing 
30 minutes after the start of intravenous Aminoplex 5. This 
increase 1s independent of the gastrin mechanism, since serum 
gastrin remains constant and 1s small compared with the peak 
acid output expected ın men. 


10. The secretory status of patients 4—5 years after 
highly selective vagotomy for duodenal ulcer 

P. J. LYNDON, M. J. GREENALL and D. JOHNSTON, Uni- 
versity Department of Surgery, Leeds General Infirmary 


Significant increases 1n basal, maximal and insulin-stimulated 
gastric acid output (BAO, MAO and PAOD have been recorded 
in the course of the first year after highly selective vagotomy 
(HSV), and more than 2 years after HSV 90 per cent of insulin 
tests are Hollander-positive (Lyndon et al, 1973a). The acid 
response to insulin is significantly greater than that of patients 
who have undergone truncal vagotomy. For these reasons the 
serial testing of acid secretion was extended to the 4—5-year 
period after HSV in patients who had previously been tested 
before operation and at 1 week and more than 1 year after 
HSV. 

Mean BAO was 1:47 mEg/hr at 1 year and 1:50 mEq/hr at 
5 years (n = 16 paired tests). The increase was not statistically 
significant (NS). MAO (pentagastrin) was 21:47 mEq/hr at 
1 year and 23-80 mEg/hr at 5 years (n= 16 pairs, NS). PAOI 
was 4-18 mEg/hr at 1 year and 5:21 mEg/hr at 5 years (n = 
16 pairs, NS). The statistical analysis used was the Mann- 
Whitney U-test which 1s suitable for non-parametric data. 

Thus no evidence was found of further signiflcant increase 
in acid output beyond 1 year after HSV. In addition, gastrin 
release in response to a test meal was found to be no greater 
after HSV than gastrin release from the vagally denervated 
antrum after truncal or selective vagotomy (Lyndon et al., 
7"1973b). 


LYNDON P. J , JOHNSTON D., SMITH R. B., HUMPHREY C. S., MASON 
M.C. and GOLIGHER J. C. (1973a) Further studies on the 
response to insulin after three types of vagotomy ın man. 
Br. J. Surg. 60, 310. 
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LYNDON P. J., WALSH J. H., JOHNSTON D. and GROSSMAN M. I. 
(1973b) Proceedings: Gastrin and acid outputs in resnonse 
to meat extract after truncal, selective and highly selec- 
tive vagotomy for duodenal ulcer. Gut 14, 824. 


11. The nature of the relationship between the dumping 
syndrome after vagotomy with a drainage procedure 
and true gastric secretion 

I. P. S. THOMSON, R. G. FABER, C. LAWSON-SMITH, 
R. C. G. RUSSELL, M. HOBSLEY and L. P. LE QUESNE, 
Department of Surgical Studies, The Middlesex 
Hospital Medical School, London 


Thomson et al. (1974) demonstrated an inverse relationship 
following vagotomy with drainage between the liability to 
dumping symptoms and the acidity of insulin-stimulated 
gastric juice, but it was not clear whether this relationship was 
due to reduced acid secretion or increased alkaline duodenal 
reflux. 

Thirty-six postvagotomy patients underwent a standard 
insulin test (0 2 u/kg). The results were expressed in terms of 
peak [H+], the rate of influx and the rate of true gastric secre- 
uon (Hobsley, 1974) (Vg, ml/hr) A dumping-provocation 
test (200 ml 50 per cent glucose orally) was also performed. 
This test produced dumping symptoms in 24 patients (dumpers), 
the remaining 12 were asymptomatic. The percentage plasma 
volume fall was assessed from haematocrit determinations. 

The expected negative correlation between peak [H*] and 
percentage plasma volume fall was found (r, =—0:741, 
P 0-001) (Thomson et al., 1974). 

The mean duodenal reflux was no larger in dumpers than 
in asymptomatic patients (means 18-44-3:1 (s.e.m.) ml/hr and 
47:2412-7 ml/hr) (Fisher’s test, P = 0-23). 

The mean Vg in dumpers (50-0+6-0 ml/br) was significantly 
Jess than in asymptomatic patients (135 04-29-0 ml/hr) (Fisher's 
test, P = 0-0053). A similar negative correlation to that 
between percentage plasma volume fall and peak [H*] was 
found with Va (rg —— 0:630, P 0-001). 

Thus, the lower the gastric secretion following vagotomy 
the greater is the liability to the dumping syndrome. 


HOBSLEY M. (1974) Pyloric reflux: a modification of the two- 
component hypothesis of gastric secretion. Clin Sct. 
Mol. Med 47. In the press. 

THOMSON J. P. S., RUSSELL R. C. G., HOBSLEY M. and LE QUESNE 
L. P. (1974) The dumping syndrome and the hydrogen 
ion concentration of the gastric contents. Gut 15, 200—206. 


12. Changes in plasma after oral hypertonic glucose in 
patients with the dumping syndrome 

C. LAWSON-SMITH, M. HOBSLEY and L. P. LE QUESNE, 
Department of Surgical Studies, The Middlesex 
Hospital Medical School, London 


Following oral glucose, patients with the dumping syndrome 
experience a fall 1n plasma volume (Roberts et al., 1954) and 
a shift of fluid into the bowel (Amdrup and Jorgensen, 1957). 
It has been presumed, but not proved, that this fluid shift is 
osmotically determined. 

Thirty-eight subjects (17 controls, 21 dumping patients) 
ingested 200 ml 50 per cent glucose. Plasma osmolality 
(freezing point depression), electrolytes and percentage volume 
fall (haematocrit method) were estimated serially. 

The plasma volume fall was greater in all the dumping 
patients than in the controls. Assuming free movement of 
water, this reflects a fall in the entire extracellular fluid volume. 
Similarly, plasma osmolality rose more in dumping patients 
(10-7 4-3:8 mosmol/kg) than in controls (2:643- 1:6 mosmol/kg) 
(r— 8:91, P<0-001). 

Pari passu with the plasma volume fall: (a) [Protein] rose 
linearly (n — 104, slope — 0-971, r — 0-838), implying that the 
fluid leaving the plasma was an ultraflitrate of plasma, (5) 
(HCO,-] and [K+] fell slightly and (c) [Nat] and [C17] rose 
significantly. 

Plasma osmolality rose an average 8-76 mosmol/kg at 
20 minutes after the glucose. Analysis revealed this osmolality 
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rise to be mainly attributable to the net increase in electrolyte 
concentration (4 82 mosmol/kg). 

These findings support the hypothesis that the fluic leaving 
the plasma contains less electrolytes than plasma and that 
dumping involves an osmotically determined shift of extra- 
cellular fluid into the bowel. 


ANDRUP E. and JORGENSEN J. B. (1957) Fluid diffusioa to the 
small intestine after intestinally injected hypertonic glucose 
solution and its relationship to the dumping svndrome. 
Acta Chii. Scand. 112, 313. 

ROBERTS K., RANDALL H, PHILBIN P. and LIPTON R. (1954) 
Cardiovascular and blaod volume alterations resulting 
from intrajeyunal administration of hypertonic solutions 
to gastrectomized patierts: relationship of these changes 
to dumping syndrome. Ann Surg. 140, 631-640. 


13. Evidence for separate actions of an adrenergic (2, 
stimulant and a histamine H, blocker on the oxyntic 


and gastrin cells 

L. P. FIELDING, B. P. CURWAIN, R. C. G. RUSSELL and 
S. BLOOM, Surgical Unit and Department of Physiology, 
St Mary’s Hospital Medical School, London 


Gastrin output from the antrum in response to food 1s gradu- 
ally terminated by released acid in contact with the antral 
mucosa. Thus, if the acid response is blocked at the parietal 
. cell, gastrin production should continue. It is known that 
salbutamol and metiamide cen reduce pentagastrin-stimulated 
acid output from an Heidenkain pouch (Curwarn et al., 1972; 
Holton and Curwain, 1974). Therefore, we predicted that the 
plasma gastrin concentration in the presence of these agents 
should increase. 

The response of plasma gastrin to a liver meal was studied 
in 6 Heidenhain pouch dogs with and without infusion of 
salbutamol (0-2 mcg/kg min?) or the intravenous injection 
of metiamide (10 um/kg). 

Liver produced an immediate mse in plasma gastrin (mean 
basal 51-4 pg/ml, peak 158-5 pg/ml); the level began to fall 
after 15 minutes. Peak plasma gastrin levels were reduced by 
both salbutamol and metiamide, mean 38 and 37 per cent 
respectively (paired Student's t-test, P<0 05, P= 0 055 respec- 
tively). Between 15 and 30 minutes it remained at this level, in 
contrast to the fall after food alone. Subsequent changes in 
plasma gastrin were insignificant 

These results show that a histamine H, blocker and an 
adrenergic B, stimulant reduce plasma gastrin response to a 
meat stimulus despite the kncwn suppression of acid secretion, 
which was also observed in this study. 

It 1s concluded that salbutamol and metiamide act directly 
on the gastrin cell. 


CURWAIN B. P., HOLTON P. and SPENCER J. (1972) The effects of 
B adrenoreceptor stimulants salbutamol and terbutaline 
on gastric acid secretion and mucosal blood flow in 
conscious dogs with Heidenhain pouches. Br. J. Phar- 
macol. 46, 566. 

HOLTON P. and CURWAIN B. P. (1974) Evidence for the specific 
action of metiamide on the H, receptors involved in 
gastric secretion. In: woop c J. and SIMKIXS M a (ed.) 
International Symposium on Histamine H4—Receptoi 
Antagonists. Welwyn Garden City, Smith, Kline & French, 


p. 225 


14. Prolactin and steroid metabolism by DMBA- 
induced rat adenocarcinomas 

W. R. MILLER (A. P. M. FORREST), Department of Clinical 
Surgery, University of Eainburgh 


The DMBA-induced rat mammary carcinoma, like human 
breast cancer, can transform steroid hormones (Miller et al., 
1974). The aim of this study was to determine the effects on 
such activity of increasing circulating prolactin levels during 
the induction and growth of the tumours. 

Prolactin levels were raised in female Sprague-Dawley rats 
by daily subcutaneous injection of perphenazine (5 mg/kg 
body weight) from 30 days of age. Control animals received 
the injection vehicle only. All the animals received DMBA 
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(5 mg 1.v ) at 50 days of age Steroid metabolism by 10 adeno- 
carcinomas grown and induced in the presence of high 
prolactin (>220 ng/ml) was compared with that by 10 adeno- 
carcinomas grown in normal levels of prolactin (<60 ng/ml). ` 
One gramme of each tumour was finely sliced and incubated 
in vitro for 2 hours at 37 °C with 7a-3H-testosterone Conver- 
sion of testosterone to 5a-dihydrotestosterone and 5a-andro- 
stanedio] was determined by measuring the incorporation of 
*H into the metabolites. 

The adenocarcinomas associated with high prolactin levels 
metabolized significantly more testosterone to both Sa-dihydro- 
testosterone and 5a-androstanediol than those grown 1n normal 
levels (P<0-001). 

These results show that prolactin may modify the intra- 
cellular environment of steroid hormones in mammary 
carcinomas. This ıs of particular interest as the 5o-reduced 
metabolites involved can influence tumour growth (Huggins 
and Mainzer, 1957). 


EUGGINS C. and MAINZER K. (1957) Hormonal influences on 
mammary tumours of the rat. J. Exp. Med. 105, 485. 
MILLER W. R., HAMILTON T. and FORREST A. P. M. (1974) Steroid 
metabolism by human breast and rat mammary carci- 

nomata. Steroids, 23, 379—395. 


15. Menstrual status and in vitro androgen dependence 
of human breast cancer 

H. FLAX and H. SALIH (H. ELLIS), Westminster Hospital 
Medical School, London 


We have previously described a method for studying the in 
vitro hormone dependence of human breast cancer (Salih et 
al., 1972). An interesting finding was that 18 (8 per cent) out 
of 232 cancers studied showed dependence on testosterone 
only. Analysis of the menstrual status showed that 17 of these 
were postmenopausal and that the premenopausal patient 
had been treated with androgens before testing. Androgen- 
dependent tumours comprised 1 (3 per cent) of the premeno- 
pausal group, 1 (2 per cent) of the group up to 5 years after 
menopause. Of the 17 postmenopausal patients, 10 had 
tumours which were androgen-dependent without prior 
hormonal therapy, while 7 had previously had some form of 
androgenic or anti-oestrogenic treatment. 

Thus, breast cancers presenting 1n postmenopausal patients 
may be androgen-dependent ab initio, whilst some recurrent 
tumours after initial regression on anti-oestrogenic therapy 
may then show androgen dependence and will often respond 
to anti-androgenic treatment (Flax et al., 1973). Apart from 
oestrogen administration, anti-androgens such as cyproterone 
acetate also merit investigation. Our findings suggest that the 
tumour may have a capacity to adapt dynamically to changes 
in the endocrine milieu, such as the natural menopause or 
various hormonal manipulations. 


FLAX H., SALIH H., NEWTON K. A. and HOBBS J. R. (1973) Are 
some women’s breast cancers androgen dependent? Lancet 
1, 1204-1207. 

SALIH H., FLAX H. and HOBBS J. R. (1972) In vitro oestrogen 
sensitivity of breast-cancer tissue as a possible screening 
method for hormonal treatment. Lancet 1, 1198-1202. 


16. Small bowel extract in the inhibition of tumour 
growth 


P. CHAN, K. C. CALMAN and T. A. CONNORS, Depart- 
ment of Surgery, Western Infirmary, Glasgow, and 
Chester Beatty Research Institute, London 


In 1951 Bennett et al. reported that preincubation of tumour 
cells with an extract of small bowel, composed of microsomes, 
could prevent the growth of the Gardner lymphosarcoma in 
mice. This effect, they stated, was specific for small bowel. We 
have repeated and extended these experiments. 

Microsomes were prepared from small bowel .and liver, 
preincubated for 2 hours with 5x10* Gardner lymphoma 
cells and then injected intraperitoneally into CBA mice. A 
control group was premcubated with saline. The animals 
receiving tumour cells and small intestinal extract all survived,’ 


while those with saline or liver extract all died of uncontrol- 
lable tumour. 

. dn pitro studies on the cytotoxicity of the small bowel extract 
showed that the tumour cells were rapidly killed. However, 
normal spleen cells were also killed. 

Studies were undertaken to see which subcellular fraction 
was the most cytotoxic. The most toxic fraction was found 
to be the 4000 2 pellet and not the 100 000 g (microsomal) 
pellet. 

Using subcellular fractions from stomach and colon it was 
found that activity was present throughout the gastro-intestinal 
tract. 

Thus, the toxic activity of small bowel extracts has been 
confirmed but the efect is not specrfic for tumour cells or for 
small bowel. The activity may reside more 1n the mitochondrial 
or brush border fraction than in the microsomes. 


BENNEIT L. R, CONNON F. E ànd SCHOENBERG M. D. (1951) 
Effect of ultracentrifugal fractions of small intestinal 
tissue upon transplanted lymphosarcoma. Proc. Soc. Exp. 
Biol. Med. 78, 790—791. 


17. Effect of surgical trauma on plasma concentrations 
of cyclic AMP and cortisol 

G. V. GILL, K. PRUDHOE, D. B. COOK and A. L. LATNER 
(I. D. A. JOHNSTON), University Department of Clinical 


Biochemistry, Royal Victoria Infirmary, Newcastle 
upon Tyne 

The plasma cortisol rise following surgical operation is due 
to corticotrophin (ACTH) release, and recent work by Witorsch 
and Brodish (1972) has shown that this response can occur in 
animals with isolated pituitary glands, suggesting that a 
humoral factor may be involved. It has been demonstrated 
that adenosine 3’,5’-monophosphate (cyclic AMP) stimulates 
ACTH release when infused into piglets (Cook et al., 1974), 
and accordingly we have measured plasma cortisol and cyclic 
AMP responses to operation in 7 general surgical patients. 

Five patients made uncomplicated recoveries and showed 
peak cortisol levels at 6 hours postoperatively, returning to 
normal by 24 hours. One patient developed a postoperative 
pneumonia and the plasma cortisol remained elevated up to 
48 hours, and the final patient showed no cortisol response 
at all. 

The plasma cyclic AMP concentrations showed a consistent 
rise during the operation itself which was statistically significant 
when compared with preoperative levels (P<0-0125). Concen- 
trations had fallen to normal by 6 hours ın all cases, except 
in the patient who developed pneumonia, where the plasma 
cyclic AMP also showed a prolonged elevation. 

The significance of these findings requires further elucida- 
tion, but the temporal relationship of the cyclic AMP and 
cortisol peaks would support the hypothesis that cyclic AMP 
may play a part 1n the mediation of ACTH release following 
surgical trauma. 


COOK D. B., GILL G. V., JACKSON I. D. M. and SMART G. A. (1974) 
Inhibition by dexamethasone of adrenocorticotrophin 
and cortisol release induced by intravenous infusion of 
ATP and dibutyryl cyclic AMP in piglets. J. Endocrinol. 
60, 65—73. 

WITORSCH R. J. and BRODISH A. (1972) Evidence for acute 
ACTH release by extrahypothalmic mechanisms. Endo- 
crinology 90, 1160-1167. ; 


18. An explanation for the protective action of com- 
bined adrenergic blockade in experimental shock 

W. G. WOOD, B. J. BRITTON and M. H. IRVING, Depart- 
ment of Surgery, St Bartholomew’s Hospital, London 


The protective effect of combined a- and B-adrenergic blockade 
»in haemorrhagic shock was described by Halmagyi (1967). 
The mechanism of this protective effect 1s not clear. 

- The intravenous infusion of adrenaline or noradrenaline 
will produce a shock-like state in about 3 hours. Five groups 
of 5 sheep have been studied. Group A received a saline 
infusion only for 3 hours. Groups B, C, D and E received a 
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continuovs infusion of adrenaline bitartrate (2 ug/kg min-!) 
for 3 hours Group C was premedicated with phenoxybenz- 
amine (1 mg/kg), group D received an infusion*of propanolol 
(7 ug/kg rain?) and group E received both phenoxybenzamine 
and propranolol in the above doses 

Group À showed no significant change in plasma catechol- 
amines Group B showed a significant rise ın plasma adrenaline 
(085-18 55 ug/l) but not noradrenaline Group C did not 
differ significantly from group B. Group D showed a reduction 
in the sympathetic response, with plasma adrenaline rising 
from 0-85 to 6 88 ug/l and noradrenaline showing no rise. 
This was a significantly lower rise than occurred in group B 
(P «0 02). 

With combined a- and f-adrenergic blockade (group E) the 
adrenaline rise was suppressed even further (0:35—3 62 ug/l). 
This reduction was highly significant (P<0-001). Plasma nor- 
adrenaline did not change significantly from the control values. 

These findings suggest that combined a- and B-adrenergic 
blockade suppresses the endogenous sympathetic response to 
injury and that this is the basis of the protective effect of this 
combination in shock. 


HALMAGYI D. F. J , GILLETT D. J. and IRVING M. H. (1967) Partial 
and "complete" adrenergic blockage in posthemorrhagic 
shock J. Appl. Physiol. 22, 487-494. 


19. Effect of sympathectomy on the autoregulation of 
cerebral blood flow 

W. FITCH, E. T. MACKENZIE and A. M. HARPER, Medical 
Research Council Cerebral Circulation Group, Well- 
come Surgical Research Institute, and Institute of 
Neurological Sciences, University of Glasgow 


The effect of sympathectomy on the autoregulation of the 
cerebral circulation has been studied in anaesthetized baboons. 
The animals under study have been subjected either to haemor- 
rhagic hypotension alone or to haemorrhagic hypotension 
under conditions of (a) a-adrenergic blockade produced by the 
prior administration of phenoxybenzamine (1-5 mg/kg) or 
(6) acute cervical sympathectomy. Progressive arterial hypo- 
tension was produced over a period of 4-5 hours by graded 
haemorrhage. Blood was withdrawn from the femoral artery 
ın quantities sufficient to lower the mean arterial pressure in 
steps of approximately 10 mm Hg. Cerebral blood flow was 
determined at each step reduction in arterial pressure by 
measuring the clearance of Xe following intra-carotid 
injection 

Under conditions of haemorrhagic hypotension alone, auto- 
regulation was maintained until a mean artenal pressure of 
approximately 65mm Hg was reached, after which the 
cerebral blood flow was pressure passive. In the animals 
subjected to haemorrhagic hypotension under conditions of 
either chemical or surgical sympathectomy, autoregulation 
was observed to persist to significantly lower levels of mean 
arterial pressure (approximately 35 mm Hg). 

It 1s postulated that under conditions of haemorrhagic 
hypotension, constriction of the extraparenchymal cerebral 
vessels in response to sympathetic stimulation decreases the 
possible renge of autoregulation in the anaesthetized baboon. 


20. Improvement in patency of experimental vascular 
prostheses by clofibrate 

J. C. POSTLETHWAITE and J. A. DORMANDY, Royal 
College of Surgeons of England, London 


There is good evidence that clofibrate reduces the abnormally 
elevated plasma fibrinogen and cholesterol levels ın patients 
with peripheral vascular disease (Ogston et al., 1972). Clinical 
trials have demonstrated an improvement in the prognosis of 
patients with certain types of ischaemic heart disease who were 
treated with clofibrate (Dewar and Oliver, 1971). To date there 
is no evidence that clofibrate improves the prognosis of 
patients undergoing reconstructive vascular surgery. 

This paper describes early results strongly suggesting that 
clofibrate significantly prolongs the patency of Dacron vas- 
cular grafts in an animal model. 
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Thirty-one rabbits have undergone inferior vena caval 
replacement with Dacron tube grafts 5 mm in diameter and 
varying in length from 0:8 to 4-5cm. Progress has been 
assessed by serial venography. Of 12 grafts less than 1:5 cm 
in diameter, 10 have remained patent for at least 3 months. 
In 19 rabbits with 4-5-cm grafts 7 out of 9 pretreated with 
clofibrate remained patent for 14 days while only 3 out of 10 
untreated animals maintained patency for the same period. 

Estimations of plasma fibrinogen, blood viscosity and blood 
yield stress suggest that the rostoperative rise 1n these values 
is reduced ın the animals treeted with clofibrate 


DEWAR H. A. and OLIVER M. F. (1971) Secondary prevention 
trials using clofibrate: a joint commentary on the New- 
castle and Scottish trials. Br. Med. J. 4, 784—786. 

OGSTON D, BENNETT N. B., CRAWFORD G. P. M. and DOUGLAS 
A. 8. (1972) The effect of clofibrate on components of the 
fibrinolytic enzyme system. Atherosclerosis 16, 275—276. 


21. Evaluation of the position of the arterial inflow 
cannula in peripheral veno-arterial perfusion 

K. H. LEITZ, H. LÜBBING and H. DALICHAU (H. C. W. 
BRENDEL), Department of Surgery, Medical School, 
Hanover, Germany 


During long term perfusion with membrane oxygenation the 
site for the inflow arterial cennula is controversial (Carlson, 
1972; Hill et al., 1972). 

Eight pigs were ventilated with an 11 per cent O,-N,O 
mixture. The arterial inflow cannula was positioned in the 
iliac artery, the thoracic aorta or the aortic root. Blood Pox, 
pH, temperature and O, saturation were estimated in samples 
collected from the following sites: (a) coronary artery, (5) 
carotid artery, (c) brachial artery, (d) left atrium and (e) arteno- 
venous bypass line. All Po, estimations were standardized to 
37°C and pH 7.4. Partial bypass flows of 25 ml/kg min'! 
were used. 

In the low flow group with the cannula in the iliac artery the 
mean Po, distributions were as follows: (a) 51:9 mm Hg, 
(b) 74:5 mm Hg and (c) 136-6 mm Hg. With the cannula in 
the thoracic aorta the following pattern of distribution was 
found: (a) 98:5 mm Hg, (b) 256:6 mm Hg and (c) 431-3 mm Hg. 
When the cannula was 1n the aortic root the oxygen pressures 
were: (a) 240 3 mm Hg, (b) 301-0 mm Hg and (c) 184-8 mm Hg 
respectively. These differences are statistically signiflcant. 

In the high flow group all sites showed high oxygen pressures 
(7200 mm Hg). 

It is concluded that when using peripheral cannulation and 
partial bypass the arterial inflow cannula shculd be advanced 
to the root of the aorta to deliver highly oxygenated blood to 
the coronary and cerebral circulations. 


CARLSON R. G. (1972) In: Discussion of HILL 1. D. et al. (1972). 
J. thorac. Cardiovasc. Surg. 64, 560. 

HILL J. D., LEVAL M. R., FALLAT R. J., BRAMSON L., SCHULTE H. D., 
OSBORN J. J. and GERBODE F. (1972) Acute respiratory 
insufficiency: treatment with prolonged extracorporeal 
oxygenation. J. Thorac. Cardiovasc. Surg. 64, 551—560. 


22. Effect of gastrin and glucagon on the resting gastro- 
oesophageal sphincter pressure and the response of the 
sphincter to a raised intragastric pressure 

P. A. THOMAS and R. J. EARLAM (H. D. RITCHIE), The 


London Hospital 


The gastro-oesophageal sphincter in patients with oesophageal 
reflux has been shown to differ from the normal in two ways: 
the level of the resting sphincter pressure is lower and it 1s 
unable to respond effectively to a raised intra-abdominal 
pressure (Wankling et al., 1965). An isolated perfused pre- 
paration of the canine stomach and oesophagus has been used 
to study the effect of gastrin and glucagon on these two 
variables of sphincter function. 

In 5 experiments continuous infusion of gastrin I (1 g/min) 
significantly increased the resting sphincter pressure (range 
14-57 per cent, mean 37 per cent). Glucagon (10 pg/min) 
significantly reduced the restmg sphincter pressure in 4 exper- 
ments (range 15-57 per cent, mean 33 per cent). 
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In control experiments the resting sphincter pressure rose 
in response to a raised intragastric pressure, the slope of a 
regression line of sphincter pressure against intragastric 
pressure differing significantly from zero (P<0-01). The 
slope during an intra-arterial infusion of gastr.n (1 g/min) 
was significantly steeper than that of the control series 
(P<0-001). During glucagon infusion (25 pg/min) the slope 
of the regression line did not differ significantly from zero. 

In these studies gastrin enhanced gastro-eosophageal 
sphincter function by raising its resting pressure and increas- 
ing its response to a raised intragastric pressure Glucagon 
had the opposite effect. 


WANKLING W. J., WARRIAN W. G. and LIND J. F. (1965) The 
gastroesophageal sphincter in hiatus hernia. Can. J. Surg. 
8, 61-67. " 


23. Effect of urogastrone in Zollinger—Ellison syndrome 
J. B. ELDER, P. C. GANGULI, I. E. GILLESPIE, I. DELAMORE 
and H. GREGORY, University Departments of Surgery 
and Haematology, Royal Infirmary, and Manchester 
Research Division, ICI Laboratories, Cheshire 


In normal volunteers urogastrone (0:25 ug/kg hr?) inhibited 
exogenously stimulated gastric secretion but had no effect on 
serum gastrin concentration and produced no significant 
clinical side effects. 

Three male patients with proved Zollinger-Ellison syndrome 
have been studied, one had previously undergone four opera- 
tions including two gastric resections, one had 3ad a truncal 
vagotomy and pyloroplasty and one remained unoperated at 
the time of the study. Informed consent was obtained. 

Gastric secretion and venous blood samples were collected 
at 15-minute intervals after an overnight fast. Following a 
90-minute plateau period of basal secretion, urogastrone in 
the above dose was given intravenously for 1 hour. Sampling 
continued for a further minimum period of 1 Four after the 
end of the infusion. Measurements of acid, pepsin, intrinsic 
factor and plasma gastrin concentrations were made in the 
appropriate samples. 

After urogastrone, basal acid output was reduced by 60- 
82 per cent, while concentration of intrinsic factor and pepsin 
in the gastric juice increased by 60—300 per cent. Peak plasma 
gastrin concentration after urogastrone infusion increased to 
127, 136 and 164 per cent of basal concentration in the 3 
patients respectively. 

These results suggest that urogastrone can inhibit the endo- 
genously stimulated acid hypersecretion in Zollinger-Ellison 
patients. The pattern of inhibition is compatible with a com- 
petitive action against gastrin for receptor sites cn the oxyntic 
cell. 


24. Paradoxical gastric emptying after gastric surgery 
in man 

I. A. DONOVAN, D. W. GRIFFIN, L. K. HARDING and J. 
ALEXANDER-WILLIAMS, General Hospital and Dudley 
Road Hospital, Birmingham 


Gastric emptying in man was studied with an external scan- 
ning technique using indium-113 to compare the emptying 
pattern of liquid meals (10 per cent dextrose and Bovril) with 
that of a solid meal (mince, potatoes and peas). 

Nineteen patients with duodenal ulcer were studied before 
operation, 7 after proximal gastric vagotomy “PGY) and 6 
after vagotomy and antrectomy (V +A). Four narmal subjects 
were also studied. 

Postoperative emptying patterns differed from that before 
operation and from normal. A biphasic pattern was seen after 
both operations: an initial passive cascading followed by an 
active emptying phase. 

Both PGV and V+A produced significantly greater cas- 


cading of liquids (P« 0 02 and P «0-03 respectively) than was, 


found in preoperative patients. Neither operation produced 
cascading of the solid meal. Active emptying of the solid meal 
was significantly delayed (P<0-02 and P<0 03 respectively) 
after both operations but neither significantly affected the 
active emptying of liquids. 


The paradox of rapid early emptying of liquids associated 
with delay in the active emptying of a solid meal was partic- 
ularly marked in 4 patients—3 after V+A and 1 after PGV. 
Two had associated symptoms. The paradox helps to explain 
some of the previous inconsistencies in the results from gastric 
emptying studies. 


25. 'The pattern of bile salt reflux and acid secretion 
in sliding hiatal hernia 

K. H. CRUMPLIN, G. MURPHY, D. W. STOL AND J. L. 
COLLIS, Oesophageal Laboratory, Queen Elizabeth 
Hospital, and Institute of Child Health, Birmingham 


To elucidate further the role of bile salts and acid secretion 1n 
patients with symptomatic sliding hiatal hernia, these para- 
meters were measured in the gastric juice of 15 control subjects 
and 23 patients with symptomatic hiatal hernia, 10 of whom 
had strictures. 

It was previously established (Stol et al., 1974) that in the 
fasting state significantly higher concentrations of gastric total 
bile salts were found in patients with hiatal hernia when 
compared with controls. Basal acid output was signiflcantly 
increased (P« 0-005) in patients with oesophageal stricture 

Four of the 10 patients with stricture and 5 of the 13 patients 
with reflux symptoms had mean 4-hour postprandial gastric 
total bile salt concentrations higher than the greatest level 
found in control subjects. 

Individual bile salt studies showed that the glycine : taurine 
conjugate ratio was diminished in the gastric juice at a lower 
pH. No free bile acids were found in any patient's gastric 
juice. Canine experiments have recently demonstrated (Hen- 
derson et al., 1973) that taurine conjugates and gastric acid 
inflict a more marked pathological response in the oesophagus 
together than when each is used individually. 

It is concluded that bile salts, particularly taurine conjugates 
and gastric acid, may be culpable in the varying responses 
to gastro-oesophageal reflux. 


HENDERSON R J., MUGASH F. L , JEEJEEBHOY K. M , SZCZANSKI 
M. M., CULLEN J., BOSZKO A. and MARRYATT G. (1973) 
Synergism of acid and bile salts in the production o£ 
experimental esophagitis. Can. J. Surg. 16, 12-17. 

STOL D. W., MURPHY G. and COLLIS J. L. (1974) Duodeno gastric 
reflux and acid secretion in patients with symptomatic 
hiatal hernia. Scand. J. Gastroenterol. 9, 97. 


26. Diet and bile composition in gallstone patients 
W. R. MURRAY, MARJORIE AGNEW and C. MACKAY, 
University Department of Surgery, Western Infirmary, 
Glasgow 


The role of diet in the aetiology of gallstones in man is poorly 
understood. The presymptomatic diet history, stone com- 
position and hepatic bile composition have been studied in 
24 gallstone patients subjected to cholecystectomy. 

Eleven patients (group 1) secreted hepatic bile super- 
saturated with cholesterol, and 13 patients (group 2) secreted 
undersaturated bile. Group 1 patients were heavier (P<0 05) 
and ingested more calories (P<0 05) than group 2 patients, 
the difference being attributable to a greater intake of protein 
(P « 0-01) and fat (P 0-02) ın group | patients. 

In group 1 patients there was a linear correlation between 
the concentration of cholesterol in hepatic bile and calorie 
intake (P«0 01), rat intake (P<0 01) and cholesterol intake 
(P<0-001). There was also a linear correlation between 
hepatic bile cholesterol concentration and the cholesterol 
content of the gallstones. 

The patients were also grouped according to the cholesterol 
content of their stones. Patients with 'cholesterol stones' 
(70 per cent cholesterol by weight) ingested more calories 
(P«0-02) than those with ‘non-cholesterol stones’ (<50 per 
cent cholesterol by weight), the difference being attributable 
to a greater intake of protein (P«0 01) and carbohydrate 
(P«0-02) in the ‘cholesterol stone’ group. 

These studies suggest that diet may play an important role 
in determining the composition of bile and cholesterol gall- 
stone formation in certain patients. 
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27. An evaluation of reversed segments after massive 
small bowel resections 

A. A. B. BARROS D'SA, T. L. KENNEDY, A. H. G. LOVE and 
T. G. PARKS, Departments of Surgery and Medicine, 
Queen's University, and Royal Victoria Hospital, Belfast 


Antiperistaltic segments of small bowel have been used in an 
attempt to minimize the serious consequences following 
massive small bowel resection. The value of such a procedure 
has been investigated. 

Two experimental dog models were prepared with 7 animals 
in each group. The first had 75 per cent distal small bowel 
resection (‘resections’). The second had a similar resection 
with reversal of 10 cm of the remnant ('reversals"). 

None of the resection group survived for more than 4 weeks, 
the mean time being 21 days. Of the reversal group, none died 
before 68 days, the mean survival was 128 days and 2 are still 
alive at 203 days (P« 0-001). 

The body weight of the reversal animals was significantly 
higher than that of the resections (P<0-001). 

Fat absorption was studied using glyceryl tri(palmitate-1- 4C) 
in the ‘breath test’. Absorption levels fell in both groups but in 
the resection group the fall was significantly greater (P<0 001). 

Mouth-to-caecum transit times of the head and tail of a 
250-g meal homogenized with barium were studied by radio- 
logical screening. Transit times were significantly greater in 
the reversal group (P<0 001) and gradually increased over a 
30-week period. 

These results suggest that reversal of a segment after massive 
small bowel resection increases transit time, improves fat 
absorption, reduces weight loss and enhances survival. 


28. A model for the investigation of cadaver donor 
pretreatment 

G. A. MCLOUGHLIN, R. A. SELLS and IRENE M.' TYRRELL, 
Department of Surgery, University of Liverpool 


It has been postulated that cell swelling with secondary intra- 

vascular coagulation 1s responsible for irreversible renal isch- 

aemia. This has been investigated by measurement of changes 

in renal cortical intracellular water (ICW) (McLoughlin et al , 

1974) and '!5I-fibrin deposition (Salaman, 1972) in Wistar rat 

kidneys following identical periods (10-120 minutes) of renal 

pedicle clamping and reflow. 

The shortest ischaemic time found to be invanably fatal 
was 100 minutes of bilateral pedicle clamping. Whereas the 
mean renal cortical ICW after 100 minutes’ ischaemia and 30 
minutes' reflow (4-235--0-1 (s.e.m.) kg/kg dry solids) did not 
differ significantly from that of animals dying in uraemia 
(4-203 +0 04 kg/kg) (P>08), the degree of intravascular 
coagulation (expressed as the radioactivity index: counts g~! 
ischaemic kidney/counts g~! normal kidney) was significantly 
less (4 2-E0-1 cf. 12-04-02) (P<0-001). Resistance to ICW 
gain following 100 minutes’ ischaemia and 30 minutes’ reflow 
was used, therefore, in comparing the efficacy of various pre- 
treatment régimes (70-kg man dose equivalent): frusemide 
<20 mg/kg (NS), chlorpromazine 250 mg (P « 0-001), heparin 
10 000 u (NS); methyl prednisolone 1 g (NS); mannitol 25g 
(P «0 001). 

When the equivalent doses of frusemide 20 mg/kg, chlor- 
promazine 250 mg and mannitol 25 g were given in combina- 
tion 20 minutes prior to bilateral renal pedicle clamping for 
100 minutes, the number of survivors increased from 0 to 7 
out of 10. 

MCLOUGHLIN G. A., SELLS R. A. and TYRRELL I. M. (1974) An 
evaluation of kidney preservation techniques. Br. J. 
Surg. 61, 406—409. 

SALAMAN J R. (1972) Renal allograft rejection in the rat studied 
with !*5[-fibrinogen. Transplantation 14, 74-78. 


29. T lymphocyte changes in immunosuppression 
S. G. K. PACKER (P. F. F. Bell), University Department 


of Surgery, Western Infirmary, Glasgow 


It has been shown that large doses of intravenous prednisolone 
are effective in immunosuppression both in experimental 
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animal models and in human renal transplantation (Bell et al., 
1973). As part of a project studying this 1mmunosuppressive 
action of prednisolone in man changes in the population of 
circulating lymphocytes in the peripheral blood were measured, 
with special reference to alterations in the thymus-dependent 
(T) Iymphocyte population. 

Spontaneous rosette formation with sheep red celis (Jondal 
et al., 1972) was used as a marker for T cells, using lympho- 
cyte suspensions prepared by separation over a Ficoll/metri- 
zoate gradient. 

It was found that in neither the percentage of T cells in the 
peripheral blood lymphocyte population nor the absolute T 
lymphocyte count/mm? was there any significant difference 
between normal control subjects and patients with chronic 
renal failure on haemodialysis. However, there was a signi- 
ficant depression of both absolute and relative T cell popula- 
tions in immunosuppressed long term renal transplant survivors 
(786-674/mm?, 64-24 per cent) when compared with the 
healthy control group (1428+649/mm*, 734-23 per cent; 
P«0-01 in both). 

Sequential estimations on patients commencing immuno- 
suppression at the time of organ transplantation showed a 
rapid and significant depression of the absolute T cell count 
in the peripheral blood (208-404, P<0:01) but with no 
signiflcant alteration in the T cell percentage. No constant 
changes were observed when large immunosuppressive intra- 
venous doses of prednisolone were admunistered later in the 
clinical course on a background level of maintenance immuno- 
suppression. 


BELL P. R. F., BRIGGS J. D., CALMAN K. C., QUIN R. O., WOOD 
R- F. M., PATON A. M. and MACPHERSON S. G. (1973) The 
immunosuppressive effect of large doses of intravenous 
prednisolone in experimental heterotopic rat heart and 
human renal transplantation Surgery 73, 147—152. 

JONDAL M., HOLM G. and WIGZELL H. (1972) Surface markers 
on human T and B lymphocytes. I. A large population 
of lymphocytes forming nonimmune rosettes with sheep 
red blood cells. J Exp. Med., 136, 207-215. 


30. An evaluation of two predictive tests of ultimate 
kidney function 

SHARON ROGERS and M. SLAPAK, Department of Surgery, 
Addenbrooke's Hospital, Cambridge 


Over 30 out of 241 donor kidneys in this unit have subsequently 
been removed after failure to function following prolonged 
warm ischaemia. This study was designed to investigate two 
tests of kidney function (Cross et al., 1950; McLoughlin et al., 
1973). 

Eighty-two male Wistar rats, 6 pigs, 10 rabbits and 6 dogs 
were used in group A experiments. The effects of various 
intervals of complete ischaemia at 37?C were tested by 
measuring (a) the ability of kidney slices (50 mg, 0 3 mm) to 
concentrate PAH I from a buffered salt medium, expressed 
as the slice/medium ratio (S/M), and (6) the K/Na ratio na 
5)0-mg renal biopsy after dextran-saline perfusion. 

In group B experiments 6 groups of rats (total 68) had 
complete occlusion of the blood supply to the left kidney for 
periods of from 0 to 180 minutes and contralateral nephrectomy 
3 weeks later. 

Group A: The S/M ratio fell from 7-3--2-5 at 0 minute to 
1:3+03 following 180 minutes of ischaemia. There was a 
significant difference between the S/M ratio at 0 and any 
time after 45 minutes of ischaemia (P 0-001). The S/M ratio 
at 45—60 minutes also differed from that at 90, 120 and 180 
minutes. Kidneys from different species had similar S/M 
ratios. 

The K/Na ratio did not vary with the length of ischaemia. 

Group B: There was a rising mortality at different periods 
of warm ischaemia from 0 per cent at 30 minutes to 100 per 
cent at 180 minutes. All died within 2-9 days of contralateral 
nephrectomy with blood ureas of over 210 mg per cent. 

These results indicate a correlation between the S/M ratio, 
warm ischaemic times and ability of the kidney to support 
life. The K/Na ratios did not correlate with ischaemic times 
or ability of the kidney to support life. 
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CROSS R. J. and TAGGART J. V. (1950) Renal tubular transport 
accumulation of p-aminohippurate by rabbit kidney 
slices. Am. J. Physiol., 161, 181-190. 

MCLOUGHLIN T. et al. (1973) Renal cortical cation composition 
as an in vitro test of viability Proceedings of E.S.R.S. 
Basle, Karger. 


31. Histamine concentration and histamine methyl- 
transferase activity of rabbit kidney during experi- 
mental hydronephrosis 

H. BARTH, K. NABER, I. NIEMEYER, K. H. BICHLER and 
W. LORENZ, Division of Experimental Surgery and 
Pathological Biochemistry, Departments of Urology 
and Surgery, University of Marburg, Germany 


Histamine may play a protective role in chronic hydronephrosis 
by enhancing plasma flltration by increasing the permeability 
of capillaries and by stimulating lymph flow. 

Histamine concentrations were determined fluorometrically 
(Lorenz et al, 1970) in the left and right kidneys of 33 male 
rabbits after ligation of the left upper ureter for 1, 3, 7, 14 or 
28 days. Histamine methyltransferase (E C. 2.1.1.8) activity 
was measured by an isotopic assay (Barth et al, 1973). 

The hydronephrotic kidneys doubled their weight within a 
week compared with the controls. The protein content de- 
creased by 50 per cent, indicating renal oedema. The hista- 
mine content, however, increased from 0:68 +026 (controls) 
to 1:59--0-71 ug/g (P<0-05) during the first day and fell to 
1 000-42 ug/g during the first week and to 0-760 29 ug/g 
during the second week Histamine methyltransfe-ase activity 
was unchanged during the first day (784-28 pmol/min x mg 
protein, NS), but increased threefold after 1 week (263--82 
pmol/min x mg protein, P<0-025) and fourfold after 4 weeks 
(384-72 pmol/min x mg protein, P« 0-001) as compared with 
the controls (78 2-24, 95-- 14, 1164-24 pmol/min x mg protein 
respectively). Renal weight, protein content, histamine con- 
centration and enzyme activity of the sham-operated animals 
(n= 3 for all intervals investigated) did not differ significantly 
from those found in the control kidneys in the treated animals. 

Thus, elevated histamine levels probably cause an increase 
of histamine methyltransferase activity ın hydronephrotic 
kidneys. 

BARTH H., LORENZ W. and NIEMEYER I. (1973) Inhibition and 
activation of histamine methyltransferase activity of 
rabbits kidney during experimental hydronephrosis. Z. 
Physiol. Chem. 354, 1021. 

LORENZ W., BARTH H. and WERLE E. (1970) Histamine and 
histamine methyltransferase in the gastric mucosa of 
man, pig, dog and cow. Naunyn Schmiedebergs Arch. 
Pharmakol. 267, 421-432. 


32. A controlled trial of prophylactic gentamicin in 


biliary surgery 
M. R. B. KEIGHLEY, J. ALEXANDER-WILLIAMS, R. M. 


BADDELEY, D. W. BURDON, J. A. C. EDWARDS, A. H. 
QUORAISHI, G. D. OATES and G. T. WATTS, General 
Hospital, Birmingham 


Micro-organisms are found in the bile 1n a third of patients 
undergoing biliary tract operations and over 90 »er cent of 
these organisms are extremely sensitive to gentamicin. As 
there is a correlation between the presence of bacteria in the 
bile and the development of wound sepsis (Robson et al, 
1970) and septicaemia (Flemma et al., 1967), a controlled 
trial was designed to investigate the value of gentamucin in 
minimizing these sequelae. 

One hundred consecutive patients undergoing biliary opera- 
tions were randomized to receive gentamicin or nc antibiotic 
Wound sepsis was assessed by an independent observer. Bile 
and blood were sampled during and after operation for culture, 
measurement of the minimum inhibitory concentrations of 
gentamicin and gentamicin assay. 

In 80 per cent of the patients biliary organisms were inhibited 
by 2 pg/ml of gentamicin. Twice this concentration was found 
in the serum at operation in 88 per cent, but in the bile in only 


18 per cent. Nevertheless, gentamicin lowered the incidence of 
bacteria in the bile from 42 to 25 per cent. Wound sepsis was 
reduced from 21 to 6 per cent (P « 0-05). Bacteriaemia occurred 
_ m only 1 patient receiving gentamicin compared with 5 controls, 
and 1 death occurred from endotoxaemia 1n the control group 
These data suggest that gentamicin will reduce the morbidity 
of biliary surgery, particularly when the bile is infected. 


FLEMMA R. J., FLINT L. M., OSTERHOUT S and SHINGLETON W. W. 
(1967) Bactericlogic studies of biliary tract infection. 
Ann. Surg. 166, 563—570. 

ROBSON M. C , BOGART J. C and HEGGERS J. P. (1970) An endo- 
genous source for wound infections based on quantitative 
bacteriology of the biliary tract. Surgery 63, 471—476. 


33. The internal sphincter and haemorrhoids 
B. D. HANCOCK and K. SMITH (R. A. SELLWOOD), Univer- 
sity Hospital of South Manchester 


In a previous study the resting anal pressure in patients with 
haemorrhoids was found to be significantly higher than normal 
but this abnormality disappeared after treatment by anal 
dilatation (Hancock and Williams, 1973). 

In the present study anal motility in 24 patients with haemor- 
rhoids and 24 matched controls has been investigated by means 
of a 7-mm balloon probe as previously described. 

All the subjects had slow waves of pressure (amplitude 5— 
15 cm H,O, frequency 14/min) In 14 of the 24 subjects with 
haemorrhoids additional sustained ultra-siow wave activity 
was observed (amplitude 20-100 cm H,O, frequency 1 l/min) 
as compared with only 1 of the 24 controls (P « 0-01). 

Slow and ultra-slow waves were not abolished by anaes- 
thesia with muscle relaxants and presumably represent basal 
activity of the internal sphincter. 

The mean resting anal pressure in patients with ultra-slow 
waves (109 cm H,O) was significantly greater than those 
without such waves (86 cm H,O, P<0 01). In normal subjects 
the mean resting pressure (71 cm H,O) was significantly lower 
than that in the patients with haemorrhoids (100 cm H,O, 
P 0-001). In all the patients ultra-slow waves were abolished 
by anal dilatation. 

These findings suggest that haemorrhoids are associated 
with abnormal activity of the internal sphincter and that this 
may be abolished by anal dilatation. 


HANCOCK B. D. and WILLIAMS P (1973) Anal pressure profiles 
before and after ano rectal dilatation for haemorrhoids. 
Eur. Surg. Res 5, Suppl. 2, 20. 


34. Clinical factors in the diagnosis of deep venous 
thrombosis 

A. NICOLAIDES, J. MEADWAY, D. IRVING and P. A. 
DUPONT (H. A. F. DUDLEY), Departments of Surgery, 
Medicine and Epidemiology, St Mary's Hospital 
Medical School, London 


Although the clinical signs of deep venous thrombosis (DVT) 
are unreliable (Haegar and Nylander, 1967; Nicolaides et al , 
1971), their presence 1s the only indication for further investi- 
gation. The present study was designed to determine the risk 
factor of DVT in a particular patient. 

Local signs end multiple clinical factors were recorded in 
160 patients (177 limbs) studied with venography because of 
a clinically suspected DVT Thromb: were present in 96 limbs 
A multivariate analysis was performed on the data and the 
following were found to be significant: extension of signs 
proximal to the knee, deep calf induration at the site of 
tenderness—positive Homan's sign—hypotension, patient's 
group (medical or surgical), chest infection and obvious cause 
of signs other than DVT. Thigh tenderness, thigh oedema, 
calf tenderness, ankle oedema, malignancy and cardiac failure 
were not significant 

Using the significant factors the following multiple regression 
equatioh was calculated: 

y =—8-61-++ (hypotension x 7:58)—(obvious cause of 
signsx3-93)--signs extending proximal to the kneex 
3-52)+-(deep induration x 2:15)+-(patient’s group x 1-62)+ 
(chest infection x 1 83)-- (positive Homan’s sign x 1:04). 
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From this equation a risk factor can be calculated and a 
decision made about the further investigation of the patient 


by venography. 


HAEGAR K. and NYLANDER G. (1967) Acute phlebography. 
Triangle 8, 18—26 

NICOLAIDES A. N., KAKKAR V. V., FIELD E S. and RENNEY J. T G. 
(1971) The origin of deep vein thrombosis: a venographic 
study B; J. Radiol 44, 653—663. 


35. Infection and postoperative venous thrombosis 

D. P. FOSSARD, V. V. KAKKAR and A. HIGGINS, Depart- 
ment of Surgery, King's College Hospital Medical 
School, London 


Experimental studies have shown that small amounts of 
circulating endotoxins can activate the ‘trigger’ mechanism 
which initiates intravascular coagulation (Thomas, 1964) 
Therefore it 1s possible that the patients who develop infection 
during the postoperative period are at a high risk of suffering 
from venous thrombo-embolic complications. In this paper 
preliminary results are reported of a continuing clinical study 
where sensitive, accurate and objective methods for detecting 
the circulating endotoxins and deep vein thrombosis have 
been used. 

Fifty patients aged 40 years and over, admitted for elective 
or emergency surgery, were investigated. Specimens of blood, 
sputum and urine were collected for bacteriological confirma- 
tion of the presence of infection. Frequent blood samples 
were withdrawn for the Limulus test which has been shown 
to be a simple and rapid method of detecting circulating 
endotoxin (Levin et al, 1970). The *I-fibrinogen test was 
used to detect the presence of deep vein thrombosis. Minor 
thrombosis was detected 1n only 3 (19 per cent) of 16 patients 
in whom the Limulus test was negative throughout the 
investigation period. In contrast, 10 (29 per cent) of the 34 
patients who had a positive Limulus test developed throm- 
bosis; ın 6 the disease was bilateral and 5 (50 per cent) had 
major thrombi which extended into the popliteal and femoral 
veins; one of these subsequently had massive pulmonary 
embolism confirmed by angiography. Analysis of the two 
groups showed that the patients were well matched for factors 
known to predispose to deep vein thrombosis. 

It is concluded that surgical patients who develop thrombo- 
embolic complications have low grade endotoxaemia. 


LEVIN J., POORE T. E. and ZAUBER N P (1970) Detection of 
endotoxin in the blood of patients with sepsis due to 
Gram-negative bacteria. New Engl. J. Med. 283, 1313- 
1316. 

THOMAS D P. (1964) Some factors influencing the size of 
pulmonary emboli. An experimental study Lancet 2, 
924-927 


36. A comparison of carbohydrate and fat utilization 
after inguinal herniorrhaphy 

J. G. W. FEGGETTER, P. D. WRIGHT and I. D. A. JOHN- 
STON, Department of Surgery, University of Newcastle 
upon Tyne 


After injury or surgery in man there is an increase in the 
resting metabolic expenditure. This 1s usually accompanied 
by a voluntary or compulsory restriction of calorie intake so 
that the body’s metabolic requirements are provided from 
endogenous sources. Where these are inadequate or need 
augmenting then parenteral feeding 1s necessary, and the 
major calorie source will be either fat or carbohydrate 
A study was undertaken to see which was used preferen- 
tially. 

Twelve male patients of similar weight undergoing elective 
inguinal herniorrbaphy were divided into two groups. In 
group 1 glucose tolerance tests were performed before and 
after surgery and from these the glucose utilization coefficients 
were derived (Wright et al., 1974) 

Group 2 cases underwent intravenous fat tolerance tests 
from which the clearance rates (K, per cent min?) were used 
as an index of fat utilization (Feggetter et al., 1973). 
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The results in group 1 showed that glucose utilization was 
impaired significantly at 24 hours (P<0-005) and this was 
maintained at 120 hours (P<0 0025), although it was beginning 
to return to the preoperative value which was reached on the 
eighth day. 

In contrast, fat utilization was increased at 48 hours 
(P « 0-001) and this was maintained at 120 hours (P <0 005), 
although it was beginning to return to the preoperative value. 

Carbohydrate utilization is thus impaired in the postopera- 
tive period while fat utilization is increased. Intravenous fat, 
therefore, should be the most rational source of calories in 
parenteral feeding régimes in the immediate postoperative 
period provided that renal and hepatic function are normal. 


FEGGETTER J G. W , DAVIDSON H. A., APPLETON D. and JOHN- 
STON I. D. A. (1973) The evaluation of an intravenous fat- 
tolerance test 1n assessing fat turnover in surgical patients. 
Br. J. Surg. 60, 914. 

WRIGHT P. D., HENDERSON K. and JOHNSTON I. D. A. (1974) 
Glucose utilization and insulin secretion during surgery 
in man. Bi. J. Surg. 61, 5-8. 


37. Plasma glucagon and insulin: glucagon ratios after 
abdominal surgery 

A. E. B. GIDDINGS, R. G. CLARK, K. J. O'CONNOR and 
N. R. LAZARUS, University Surgical Units, Sheffield, 
and Diabetes Research Unit, Wellcome Foundation, 
Dartford, Kent 


An increase in plasma immunoreactive glucagon (IRG) has 
been reported in trauma and starvation. As immunoreactive 
insulin (IRI) and IRG have opposing actions the molar 
insulin glucagon (I : G) ratio has been used to express the 
net effect of these hormones on gluconeogenesis and nutri- 
tional status. 

In 18 male surgical patients total IRG values rose post- 
operatively from 83+15 pg/ml (meantse.m) to 136425 
pg/ml on the first postoperative day (+1), but the change 
was not significant. A simultaneous increase in basal IRI 
from 5:94-0-5 uu/ml to 11 8411-1 pu/ml (P<0 001) main- 
tained the group I : G ratio in the normal range at 2 2 

From day +1 to +4, 6 of the patients received intravenous 
glucose and 6 intravenous sorbitol feeding Six patients 
received only saline. IRG values were Significantly elevated 
above preoperative values on day +4 (146+-16 pg/ml, 
P«0 OI), but there was no difference between fed and unfed 
patients. IRI values, however, fell to 42-+0-2 pu/ml in the 
unfed patients and this reduced their group ratio to 0-72, a 
starvation level. In fed patients it remained at 2-3. 

In these patients the I : G ratio was not significantly dis- 
turbed by operation, but did relate to nutritional status during 
recovery. 


38. The effect of suture method on the rate of gain of 
tensile strength in skin wounds: a comparison of skin 
clips with interrupted nylon sutures 

I. D. HARRISON, D. F. WILLIAMS and A. CUSCHIERI, 
Departments of Surgery and Dental Surgery, Univer- 
sity of Liverpool 


No reliable information is available concerning the effect of 
skin clips upon the tensile strength of healing wounds 

Standardized skin incisions were made in 10 pigs and closed 
with either 18-mm Clay Adams skin clips or interrupted 2/0 
nylon sutures, both at 1-5-cm intervals. The tensile strength 
of wounds was tested at 5, 7 and 14 days. An additional 
portion of each wound was allowed to heal for 14 days but 
the clips or sutures were removed after the first week so that 
the effects of prolonged retention could be compared with 
those of earlier removal. 

Over 500 specimens were tested on the Instron apparatus 
after preservation in liquid nitrogen (Marangoni et al , 1966). 
The cross-sectional area of the scar was calculated photo- 
graphically The tensile strengths of the wounds (g/mm?) are 
given in the table. 
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Tensile strength of wound (g/mm?, mean +s d.) 
viia avisa visi iac br Bde ee ee, 


5 Days 7 Days 14 Days 14 Days* 
Clip 40-r6:5 65+7 91414 14122. 
Suture 4942 85+1I 1524-33 161 4-28 


~ After early removal of clips/sutures. 


Clipped wounds proved significantly weaker at 5 days 
(P<0-01), 7 days (P001) and 14 days (P«0-01) Early 
removal of clips (7 days) produced stronger 14-day wounds 
than when they were left in for the entire healing period 
(P« 0-001) (analysis by paired :-test). 


MARANGONI R. D., GLASER A. A, MUST J. 8., BRODY G. S., BECK- 
WITH T G., WALKER G. R. and WHITE wW. L. (1966) Effect 
of storage and handling techniques on skin tissue pro- 
perties. Ann. NY Acad. Sci. 136, 441-453. 


39. The effect of orchidopexy on the ectopic testis 
T. HENNESSY, C. T. DOYLE and M. P. BRADY, Depart- 


ments of Surgery and Pathology, University College, 
Cork 


The failure of bilateral cryptorchid testes to show histological 
improvement after orchidopexy has been attributed to an 
intrinsic defect in the undescended testis. In patients with an 
ectopic testis, however, the failure of development may be due 
to the abnormal position of the gland and may be capable of 
being corrected by surgery. 

Thirty patients between the ages of 7 and 12 years had a 
testicular biopsy carried out at each stage of a two-stage 
orchidopexy. The time between the first and second stages 
ranged between 6 and 9 months Histological assessment was 
based on the number of tubules containing germ cells (Mack 
et al, 1961). In 47 per cent of cases there was a significant 
increase in the number of tubules containing germ cells. 
Twenty per cent showed no increase or the increase was not 
significant, while 33 per cent showed disimprovement. 

No correlation was obtained between age and postoperative 
histological changes and an increase did not depend on the 
initial percentage of tubules containing germ cells. 

It is concluded from this study that orchidopexy can result 
in functional improvement in the ectopic testis but it ıs not 
possible to predict which patients are likely to benefit. 


MACK W S., SCOTT L. S., FERGUSON-SMITH M. A. and LENNOX B. 
(1961) Ectopic testis and true undescended testis. a histo- 
logical comparison. J Pathol. Bact 82, 439-443. 


40. Inhibition of insulin-induced canine gastric acid 
secretion by metiamide, a histamine H, receptor 
antagonist 

M. H. WERNER, D. C. CARTER, J. A. H. FORREST and R. R. 
DOZOIS, Departments of Clinical Surgery and Thera- 
peutics, University of Edinburgh 


The effect of metiamide on insulin-induced gastric acid secre- 
tron has been assessed. 

In 3 dogs with a gastric fistula the gastric acid response to 
graded doses of insulin, infused over 3 hours (Dozois et al., 
1973), was studied. A submaximal dose of insulin was selected 
for each dog and given alone (controls) or with metiamide, 
which was either injected as an intravenous bolus (10, 20 umol/ 
kg) 60 minutes after starting insulin, or infused intravenously 
(5, 10, 20 mol/kg hr-?) throughout insulin infusion, or in- 
stilled into the stomach (40, 80 umol/kg) 30-45 minutes prior 
to insulin. At least two tests were done in each dog at each 
dose. In six tests plasma levels of tritiated metiamide were 
measured. 

The acid output, during the second and third hours for 
intravenous bolus injection tests, and over all 3 hours for the 
other modes, was significantly lower in the metiamide tests 
than in the controls (mean percentage reduction 4c s.e?: 66-8-+ 
3:3 by intravenous bolus injection, P«005, 80-7--3:3 by^ 
intravenous infusion, P«001; 7081-02 by instillation, 
P«001). When metiamide was infused at 10 umol/kg hr-! 
the mean plasma concentrations at 60, 90, 120, 150 and 


180 minutes were: 3714061, 4074045, 4-75+0-64, 
6-434-0-28 and 432+1-46 pmol/l respectively These levels 
coincided with inhibition. 

Metiamide inhibizs vagally induced gastric acid secretion in 
the dog. 


DOZOIS R. R., CARTER D. C and KIRKPATRICK J. R. (1973) The 
gastric secretory response to a continuous insulin infusion 
in the dog. Gut 14, 468-474 


41. The self-packing of open granulating wounds with 
silicone elastomer 

R. A. B. WOOD (L. E. HUGHES), University Department 
ofeSurgery, Welsh National School of Medicine 


The classic treatment of a granulating wound ıs to pack it 
daily with a gauze dressing soaked in Eusol. 

An alternative method using silicone foam elastomer Is 
described. The elastomer 1s simply constituted and poured 
into an open wound, where it sets to form a soft foam sponge 
within 3 minutes. As the elastomer causes no tissue reaction 
it can be removed and replaced painlessly by the patient 
When removed it is squeezed under the tap with a final rinse 
in aqueous Hibitane solution. Cleanliness of the wound is 
maintained by a twice datly salt bath. As the wound contracts, 
the sponge is no longer the correct size and rides higher ın the 
wound. In the outpatients’ department once a week either a 
new sponge 1s made or the old one trimmed. 

The method has been primarily tested 1n the care of pilonidal 
sinus, both in the acute and interval cases, although it has 
many other potential applications 

Statistics will be presented to show that this method has 
reduced the inpatient treatment cost to the National Health 
Service by half. The load on district supporting services 1s 
reduced since no dressing is required by a district nurse. For 
the patient this technique reduces the dread of pack removal 
and frequently allows early return to work. 


42. The role of vitamin C in the treatment of pressure 
sores in surgical patients 

T. V. TAYLOR, I. W. DYMOCK 8nd BRUCE TORRANCE, 
Manchester Royal Infirmary and University Hospital 
of South Manchester 


It is well established that in scurvy the rate of wound healing 
1s delayed, and that ascorbic acid is essential for the synthesis 
and maintenance of collagen in healing tissues. The role of 
ascorbic acid in the treatment of pressure sores has not been 


A double blind controlled trial was conducted on 20 surgical 
patients suffering from pressure sores Identical white tablets 
A and B were dispensed, one containing 500 mg of ascorbic 
acid while the other was a placebo; patients were allocated tc 
receive either A or B according to their year of birth. The 
progress of the pressure areas was assessed by tracings carrieó 
out by the Physiotherapy Department. Twice-weekly leucocyte 
ascorbic acid estimations were carried out, the mean pretreat- 
ment levels being 24-0 and 22 0 ug/10* white blood cells in 
each group. One month after treatment the mean level in the 
group receiving ascorbic acid was 65-5 ug/10* white blood 
cells 


In the group treated with vitamin C there was a mean reduc- 
tion m surface area of the ulcer of 84 per cent after 1 month, 
whereas in those receiving the placebo the reduction in area 
was 42-7 per cent at this time (P<0 005). It 1s suggested that 
ascorbic acid has a part to play in the treatment of pressure 
areas. 


43. The significance of occult skeletal metastases 
C. S. B. GALASKO, Department of Surgery, Royal Post- 
graduate Medical School, London 


It is now well recognized that skeletal scintigraphy 1s more 
accurate and sensitive than conventional methods for the early 
detection of skeletal metastases. The significance of occult 
lesions, which are only detected on a scintigram, and the 
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value of scintigraphy in assessing the stage of the cancer are 
not as well established. 

Fifty patients with apparently ‘early’ mammary carcinoma 
were investigated. Each patient had a careful clinical and 
radiological examination, and in each patient the tumour was 
considered ‘early’, there was no clinical evidence of metastatic 
disease and the chest and skeletal X-rays were normal. Each 
patient also had a skeletal scintigram, and ın 12 (24 per cent) 
patients lesions were evident on the scintigram 

These patients have been followed up for 5 years All the 
patients with a positive scintigram have developed evidence 
of metastatic disease and 9 (75 per cent) have died from the 
carcinoma. One patient returned to Jamaica when she de- 
veloped severe pulmonary and skeletal metastatic disease and 
was lost to subsequent follow-up. 

Ten (26 per cent) of the patients with a negative scintigram 
have developed either distant metastases or local recurrence 
and 8 (21 per cent) have died from the carcinoma. 

The results indicate that occult skeletal metastases will 
develop into overt lesions and significantly alter the 4-year 
survival rate 


44. Preliminary studies on the response of rabbit bowel 
to intramural injections of L-form bacteria 

M. M. ORR, D. L. TAMARIND, JOSEPHINE COOK, W. J. 
FINCHAM, P. R. HAWLEY, J. P. QUILLIAM and M. H. 
IRVING, Departments of Surgery, Pharmacology and 
Clinical Pathology, St Bartholomew's Hospital, St 
Mark’s Hospital and the Institute of Orthopaedics, 
London 


Recent studies suggesting the presence of a transmissible agent 
in Crohn's disease have reawakened interest in the possible 
role of micro-organisms in its aetiology (Cave et al., 1973) 
Aluwihare (1971) found intramural bacteria in Crohn's colitis 
and speculated that their L-forms might produce an atypical 
response. L-Form bacteria have generally been regarded as 
non-pathogenic but some studies have indicated a granulo- 
genic potential not possessed by the ‘parent’ organisms 

Suspensions of stable L-forms of Streptococcus faecalis 
(strain B9) were injected into the wall of the terminal ileum 
in a group of 10 rabbits. The ‘parent’ organism in the same 
medium or the sterile medium was injected similarly in groups 
of 5 and 4 rabbits respectively. The animals were killed after 
intervals of 2 weeks, 4 weeks and 3 months and the macro- 
scopic appearances and histological findings compared. 

Focal granulomatous lesions, consisting of epithelioid and 
giant cells, were found in the ileal submucosa of rabbits injected 
with L-forms but not in those receiving classic bacteria or 
sterile medium. Clear coiled spaces in these lesions appeared 
to contain intact L-forms. Granulomas were found even 3 
months after injection. 

Several animals in this study showed chronic saccular lesions 
of the caecum distant from the ileal injection site which 
resembled those found in a separate group of rabbits receiving 
ileal injections of either Crohn's tissue homogenate or control 
(non-Crohn’s) tissue homogenate It appears that these caecal 
lesions are non-specific. 

It 1s concluded that L-form bacteria are capable of producing 
granulomatous lesions in the rabbit intestine. 


ALUWIHARE A. P. R. (1971) Electron microscopy in Crohn's 
disease. Gut 12, 509—518. 

CAVE D. R , MITCHELL D. N., KANE $ P and BROOKE B. N. (1973) 
Further animal evidence of a transmissible agent in 
Crohn's disease. Lancet 2, 1120-1122. 


45. Collagenase activity and malignant disease 
H. G. STURZAKER and P. R. HAWLEY, St Mark’s Hospital, 
London 


It has been reported previously that collagenase activity in 
colon and rectal biopsies was absent from patients with colo- 
rectal carcinoma, whereas it was present in 96 of 100 patients 
with minor anorectal conditions (Lescher and Hawley, 1973) 
This work has been extended on a quantitative basis and rectal 
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biopsies from patients with other malignancies have been 
studied. 

Collagenase-activity measured by a tissue culture method 
(Gross and Lapiere, 1962) in biopsies from a control group of 
patients without malignant disease produced a mean colla- 
genase level of 6:2 units. The mean values for patients with 
carcinoma of the rectum and carcinoma of the colon were 3 
and 2 14 units respectively and nearly half of these patients 
showed no collagenase activity. The difference compared with 
the control group was highly significant (P<0 001). Patients 
with carcinoma in other sites (breast, stomach, bladder, lung, 
etc.) and patients with familial polyposis coli (without co- 
existent carcinoma) had collagenase values similar to the colo- 
rectal carcinoma group. 

In contrast, rectal biopsies from patients with ulcerative 
colitis produced more collagenase activity than normal (14:37 
units), although the two colitics in this series who had de- 
veloped a carcinoma produced no collagenase activity. 

These results show that collagenase activity is absent or 
reduced in over 80 per cent of patients with colorectal carci- 
noma and that there 1s a similar reduction in patients with 
malignancy elsewhere in the body Reduced collagenase pro- 
duction in ulcerative colitis may be useful in indicating a 
premalignant state. 


GROSS J. and LAPIERE C. M. (1962) Collagenolytic activity in 
amphibian tissues: a tissue culture assay. Proc. Natl 
Acad. Sct. 48, 1014-1022. 

LESCHER T. and HAWLEY P. R. (1973) Collagenase production 
from rectal biopsies in patients with benign and malignant 
large bowel disease. Eur. Surg. Res. 5. Suppl. 2, 30-31. 


46. Elevation of prostaglandin-like activitv in the 
blood and peritoneal exudate of dogs with acute pan- 
creatitis 

G. GLAZER and A. BENNEIT (H. A. F. DUDLEY), Surgical 
Unit, St Mary's Hospital, and Department of Surgery, 
King's College Hospital Medical School, London 


Hypotension ın acute pancreatitis ıs attributed to hypovol- 
aemia and the release of kinins, but there is evidence for some 
other contributory factors (Ofstad, 1970). Because prosta- 
glandins have been found in other inflammatory states, experi- 
ments were performed to determine if their output from the 
gland rises ın acute pancreatitis. 

Eight anaesthetized greyhounds had acute pancreatitis 
induced by infusion of a bile salt/trypsin mixture into the 
main duct. Four control dogs had pancreatic duct ligation 
only. Prostaglandin-like activity, determined by bioassay after 
extraction (Unger et al., 1971), was measured in the pancreatic 
venous blood before the induction of pancreatitis and then 
at 0-5, 1, 2 and 3 hours afterwards Peritoneal exudate activity 
at the end of the experiment was measured in 5 dogs. 

The infusion group showed an elevation of the serum 
amylase and haemoglobin concentration compared with the 
controls, and histology confirmed early haemorrhagic pancrea- 
titis. Total prostaglandin-like activity, assayed against PGE,, 
in the venous effluent in pancreatitis showed an increase at 
0-5 hour from a mean control of 0-31 ng/ml to 0-96 ng/ml 
(P« 0-05), and this rose to 1:73 ng/ml (P«0-01) at 3 hours. 
The control values were unchanged. The mean peritoneal 
fluid level was 43 ng/ml. These results show that prostaglandin- 
like material is released into the venous effluent and peritoneal 
exudate in experimental pancreatitis. 


OFSTAD E (1970) Formation and destruction of plasma kinins 
during experimental acute haemorrhagic pancreatitis in 
dogs. Scand. J Gastroenterol. 5, Suppl. 5, 1-44. 

UNGER W. G., STAMFORD I. F. and BENNETT A. (197]) Extraction 
of prostaglandins from human blood Natu e (Lond.) 233, 
336-337. 


47. Prediction of survival following surgery for rectal 
cancer 

M. WHITTAKER, A. RECTOR, F. T. DE DOMBAL and J. C. 
GOLIGHER, University Department of Surgery, The 
General Infirmary, Leeds 
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For the past 30 years the system of histopathological grading 
proposed by Dukes (1940) has been used to classify patients 
with large bowel cancer. However, the relationship between 
Dukes's grading and the long term prognosis is a general one, 


and 1t is often impossible to predict the prognosis in an imdi- ' 


vidual patient from Dukes's grading alone. 

A multivanate analysis (based on histopathological data 
and data recorded by the surgeon) was therefore devised, and 
its prognostic value tested by reference to a series of 278 
patients operated upon for rectal cancer between 1954 and 
1954 'The series was consecutive, but selected to the extent 
that all 278 patients either survived for 5 years postoperatively 
or died of recurrent cancer during this time (patients who 
died in the early postoperative period or of unrelated causes 
were excluded). e. 

When Dukes’s grading was applied to these 278 patients’ 
cancers, a prediction of survival (grade A and B to survive) 
proved accurate in around 75 per cent of individual cases. 
Prediction of survival following multivariate analysis of the 
same 278 cases proved accurate in just under 90 per cent. 
Similar values attached to the relative accuracies of a predic- 
tion of death. 

It is suggested that future grading of large bowel cancer, 1n 
addition to utilizing Dukes's classification, should pay close 
attention to the findings of the surgeon. 


DUKES C. E. (1940) Cancer of rectum: analysis of 1000 cases. 
J. Pathol. Bact. 50, 527—539. 


48. The secretory and clinical status of patients 1—4 
years after highly selective vagotomy for gastric ulcer 
M. J. GREENALL, P. J. LYNDON and D. JOHNSTON, Uni- 
versity Department of Surgery, The General Infirmary, 
Leeds 


Patients with gastric ulcer have normal gastric secretion and 
the use of highly selective vagotomy (HSV) for gastric ulcer 
might be regarded as illogical. The gastric secretions of 50 
patients with gastric ulcer treated by HSV were studied more 
than 1 year after operation. 

Mean basal acid output was reduced by 87 per cent from 
1:3 mEg/hr to 0-2 mEq/hr. Eight of 12 patients had basal 
achlorhydria after HSV. The peak acid output (PAO) to penta- 
gastrin was reduced by 82 per cent from 19-6 mEq/hr to 
3 5 mEg/hr ın 11 paired tests. PAO to insulin was 0-5 mEq/hr 
in 11 tests and 9 were Hollander negative. Before operation 
there was no evidence of antral overactivity, the mean PAO 
to Oxo being 4:5 mEq/hr. After HSV in 9 patients PAO to 
Oxo was reduced by 92 per cent to 0-3 mEq/hr 

No evidence of gastric stasis was found on barium meal 
examination in 32 patients more than 6 months after HSV, 
and there was no sign of recurrent ulceration. Seventy-six 
per cent of the patients were classed as Visick grade 1 or 2. 
There were 2 clinical failures. The operative mortality was 
2 per cent. 

HSV in the treatment of gastric ulcer does not produce 
gastric stasis, but leads to profound reductions in acid output 
for at least 1 year and these are presumably permanent. 


49. Neuropsychological tests and carotid arterial 
disease 


P. M. PERRY, J. DRINKWATER and G. W. TAYLOR, 
Department of Surgery and Psychological Medicine, 
St Bartholomew's Hospital, London 


The usual indication for carotid endarterectomy is a history 
of transient attacks of cerebral ischaemia (little strokes) with 
apparent recovery between attacks to neurological normality. 
It is generally accepted that micro-emboli released from the 
diseased patch of intima are responsible for the ischaemic 
episodes, and that absolute reduction of internal carotid blood 
flow 1s a less significant factor. Endarterectomy prevents 
further strokes, but, in addition, patients frequently volunteer 
that postoperatively they notice an improvement in mental 
alertness. 

This investigation was designed to answer two specific 
quest:ons 


1. Is there an objective improvement in cerebral function 
after carotid surgery? 

2 |f so, can this be correlated to changes in internal carotid 
blood flow measured at operation before and after the rebore 
* procedure? 

Eight standard psychological tests (Halstead, 1947) were 
used to investigate 20 patients before operation and again 3 
months postoperatively. A composite score is derived from 
the battery of tests and is known as the impairment index. 
The greater the index, the more impaired is the patient. Blood 
flow was measured using an electromagnetic flowmeter before 
and after endarterectomy. 

Our results show: 

I. Patients were cerebrally impaired preoperatively com- 
pated with the normal population (P<0 02). 

2. After surgery there is a significant improvement in cere- 
bral function (P « 0:02). 

3. There is no correlation between internal carotid blood 
flow as measured peroperatively and the impairment index. 


Halsteads’ Psychological Test Battery. University of Chicago 
Press, 1947. 


50. The use of ‘collagenase inhibitor’ in prevention of 
large bowel anastomotic dehiscence 

P. V. DELANEY and D. LALOR (P. FITZGERALD and E. 
O'MALLEY), Department of Surgery, University College, 
Dublin 


Anastomotic strength depends on the amount of mature 
collagen in the submucosal layer. Collagen 1s lysed by a specific 
enzyme, collagenase, and the decrease 1n collagen at an anasto- 
mosis is associated with an increase m collagenase production 
(Hawley, 1970). 

Mammalian collagenases are inhibited by serum proteins, 
especially a, antitrypsin and a, macroglobulin Serum prepared 
free of trypsin inhibitors fails to inhibit collagenase activity. 
This suggests that the factors responsible for inhibition. of 
trypsin and collagenase may be identical. Àn experimenta! 
model was set up in which an anti-trypsin agent (Trasylol) was 
used in an attempt to inhibit collagenase activity and thereby 
decrease the incidence of anastomotic dehiscence. 

Forty rabbits were divided into two groups of 20. A colonic 
anastomosis was constructed in each rabbit. One group was 
killed at 4 days and the other at 7 days, and the bursting 
pressure of each anastomosis measured. Half of each group 
was used as controls, and the other half was given Trasylol. 
The average bursting pressure of the wounds in the Trasylol 
subgroup was 36 per cent higher in the 4-day group (0:02> 
P>0O-01) and 37 per cent higher ın the 7-day group (0:005— 
P 0-001). 

These results are significant. It may be possible to apply 
them ın clinical practice 


HAWLEY P. R. (1970) Collagenase activity and colonic anasto- 
motic breakdown. Br. J. Surg. 57, 388. 


51. À new operation for the treatment of postgastrec- 
tomy dumping syndrome 


R. J. GAY and w. H. BEESLEY (W. G. FEGAN), Depart- 
ment of Surgery, Trinity College, Dublin 


Present evidence indicates that rapid gastric emptying is en 
important factor in the postgastrectomy dumping syndrome 
(Jordon, 1971). This experiment is an attempt to develop a 
simple and safe operation to slow the rate of gastric emptying. 

Four dogs underwent a Polya-type partial gastrectomy, 
fashioning a standard stoma. After a recovery period each 
dog underwent three separate control barium studies to estab- 
lish the gastric emptying time and pattern. 

Each dog then underwent a standardized jejunal myectomy, 
removing a circumferential 1-5-cm cuff of longitudinal muscle 
just distal to the stoma. This left a ring of circular muscle to 
"contract unopposed and to act as an artificial sphincter 
(Schiller, 1967). Barium gastric emptying studies were repeated. 
A second myectomy was then performed on the same dogs 
followed by barium studies. 
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In 3 dogs there was a significant prolongation of gastric 
emptying time after the first myectomy (P«0-001, P<0 01, 
P<0-05 respectively). In the fourth dog the, delay became 
significant after the second myectomy (P<0 05). The second 
myectomy further slowed gastric emptying in all the dogs. 
The myectomy sites were then examined in the anaesthetized 
animals and seen to be functioning as active and mobile 
sphincters. 

These experiments suggest that jeyunal myectomy may be a 
simple operation for the relief of dumping syndrome in 
humans. 


JORDON G. L. jun. (1971) Surgical management of postgastrec- 
tomy problems. Arch Surg. 102, 251—259. 

SCHILLER W. R., DIDIO L. J, and ANDERSON M. C. (1967) Produc- 
tion of artificial sphincters. Ablation of the longitudinal 
layer of the intestine. Arch. Surg. 95, 436—442. 


52. The effect of surgical operations on levels of pan- 
creatic glucagon in plasma 

C. WALKER, R. C. G. RUSSELL and s. R. BLOOM, Surgical 
Unit, St Mary’s Hospital, London 


A mise in the plasma level of pancreatic glucagon has been 
shown to occur in the baboon following minor procedures 
(Bloom et al., 1973) and ın the neonate following fetal distress 
(Johnston and Bloom, 1973). Fifteen subjects were studied 
during and after surgical operations (14 major and | minor) 
to determine the changes in plasma pancreatic glucagon. 
Samples were taken preoperatively, peroperatively and daily 
postoperatively for 7 days for the measurement of blood 
sugar (Autoanalyser) and glucagon (radio-immunoassay). 
Statistical analysis was by the Rank-Wilcoxon sum test. 

The mean preoperative basal glucagon was 22:5 pg/ml, 
falling after atropine to 19:6 pg/ml, and rising during the 
initial laparotomy to 51-2 pg/ml (P<0-005) and during the 
operative procedure to 74:6 pg/ml (P<0 005). The level fell 
during the closure of the wound to 45 pg/ml. Levels reached 
a maximum of 131-1 pg/ml on the first postoperative day and 
were significantly above the preoperative level until the fourth 
day. The rise 1n blood sugar was significantly different from 
normal only during the operative procedure. 

Our results provide further evidence for glucagon being 
classed as a ‘stress’ hormone. 


BLOOM S. R., DANIEL P. M., JOHNSTON D I., OGAWA O. and PRATT 
o. E. (1973) Release of glucagon, induced by stress Q. J. 
Exp. Physiol. 58, 99-108. 

JOHNSTON D I. and BLOOM S. R (1973) Plasma glucagon levels 
in the term human infant and effect of hypoxia. Arch. 
Dis. Childh. 48, 451-454. 


53. Little women with blocked aortas 
R. M. GREENHALGH and G. W. TAYLOR, Surgical Profes- 
sorial Unit, St Bartholomew’s Hospital, London 


It 1s becoming evident that the term ‘atherosclerotic arterial 
disease’ embraces a number of entities with differing aetio- 
logical pathways. This disease, progressing to occlusion of 
peripheral or coronary arteries, is far less common in women 
than in men, although this difference is diminished 1n women 
subjected to an early artificial menopause. There is, however, 
a group of women, apparently normal endocrinologically, 
who suffer severe atherosclerotic disease while comparatively 
young. We have investigated 27 such patients and as a group 
they show striking similarities. They presented at a mean age 
of 49+7 years with buttock and thigh claudication and all 
were heavy cigarette smokers. All were short in stature (61 + 
2-1 inches) with a mean weight of 1254-15 1b. Aortography 
revealed a constant picture of lower aortic occlusion with very 
small aortic and iliac artery diameters. The femoropopliteal 
segment was patent. Seventy-eight per cent of the group had 
an abnormal fasting serum lipoprotein pattern with Type Ila 
predominating. Hypercholesterolaemia was present in 70 per 
cent but elevated triglycerides in only 26 per cent of patients. 
Comparison with age- and sex-matched controls showed 
highly significant differences for lipoprotein type (P<0-000]) 
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and serum cholesterol (P<0:001). These results differ funda- 
mentally from those found in men and older women with 
classic stenosing arterial disease, in. each of which Type IV 
and elevated triglycerides are prevalent. 


54. A comparison of mechanical and chemical methods 
of prevention of postoperative venous thrombosis 

I. L. ROSENBERG and A. V. POLLOCK, Scarborough 
Hospital, Yorkshire 

This paper reports a random controlled trial in which ambu- 
lant patients undergoing elective abdominal surgery were 
divided into three trial groups: (a) electrical calf muscle 
stimulation during operation (‘stimulator’), (b) subcutaneous 
heparin (5000 units 8-hourly for 6 days) and (c) control. Leg 
vein thrombosis was detected by the !**[-fibrinogen uptake test. 


Erratum 


The stuimulator compared unfavourably with heparin for 
patients with malignant disease (5 out of 9 developed a throm- 
bosis ın the stimulator group, 14 out of 25 in the control group 
and I out of 16 in the heparin group). 

In patients without malignant disease undergoing laparo- : 
tomy, leg vein thrombosis occurred in 16 out of 46 (35 per 
cent) in the control group, 2 out of 30 (7 per cent) in the 
heparin group and 3 out of 32 (IO per cent) in the stimulator 
group. Both heparin (P<0 01) and the stimulator (P« 0-02) 
significantly reduced the incidence of thrombosis. 

Because of the possibility of reactionary haemorrhage after 
accidental heparin overdosage, a non-invasive technique for 
the prevention of postoperative leg vein thrombosis 1s attrac- 
tive. Electrical calf muscle stimulation during operation may 
be the prophylaxis of choice for elective laparotomy in patiants 
without cancer. 


British Journal of Surgery, Vol. 61 : No. 5 : May 1974, p. 369. The 
illustrations for Figs. 2 and 3 should have been transposed. 
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Reviews and notices of books 


Recent Advances in Surgery. Number 8 

Edited Selwyn Taylor, London. 222x 146 mm Pp. 485-t- xiu, 
s 126 illustrations. 1973. Edinburgh Churchill Livingstone. 
£5-50. 


ANY book on clinical surgery that tells us that the parathyroid 
glands were first described in the rhinoceros deserves success. 
There can be no doubt that Selwyn Taylor's Recent Adoances in 
Surgei y Number 8 will be welcomed by surgeons looking for a 
well-written collection of papers on subjects of topical interest. 

There are nineteen chapters with topics ranging from piles to 
lung transplanation—which gives wide scope in between! The 
general subjects dealt with are pain relief, fibreduodenoscopy, 
antibiotics, shock, intensive therapy units, surgery of civil 
violence and biopsy. The more specialized chapters are on 
cryosurgery around the mouth, lung and renal transplantation, 
knee surgery, arterial disease and related lipid disorders, 
carcinoma of the oesophagus, acid secretion, epidemiology of 
large bowel diseases, ulcerative colitis, haemorrhoids and the 
parathyroids. 

Mr Taylor has commanded a uniformly high standard of 
clear and informative writing from his many contributors, ana 
has thereby provided a thoroughly palatable up-dating volume. 
Fortunately, the publishers have set a modest price by modern 
standards. A well worth-while investment for all surgeons. 


ALAN G. COX 


Management of Acute Hand Injuries. A Biological Approach. 
Paul M. Weeks and R. Christie Wray, St Louis, Missouri’. 
260 x 185 mm. Pp. 368+01. Illustrated 1973. London Henry 
Kimpton. £15 15. 


THe purpose of this book ıs stated to be the provision of the 
surgeon ‘with a basic approach to the management of acute 
hand injuries founded on the biology of tissue repair and 
regeneration’. The first section of 104 pages presents chapters 
on wound healing and tissue coverage, bone regeneration and 
articular cartilage repair, nerve regeneration, tendon gliding 
and repair and digital joint stability, including anatomy, as the 
solid foundation upon which the subsequent clinical sections 
are based A comprehensive discussion follows, in consecutive 
chapters, of the basic approach to the injured hand; skin ard 
soft tissue replacement; management of bone, joint ard 
ligament injuries; repair of severed nerves, restoration of 
tendon continuity; management of the stiff hand; problems of 
nerve regeneration; restoration of tendon gliding and finally a 
chapter entitled ‘Operate, rehabilitate, or rate’. 

Some further details of surgical technique, particularly the 
exact details of procedure in handling different tissues, would 
have been helpful in the sections dealing with nerve and tendon 
repair. After tendon grafting many hand surgeons would be 
reluctant to 1mmobilize a proximal interphalangeal joint in 60° 
flexion as suggested on p. 316 because of the danger of subse- 
quent contracture. The authors seem to have more confidence 
in tenolysis than the reviewer has; the Oakley or Stack type of 
splint is likely ta be more efficient in the treatment of mallet 
finger than the one demonstrated on p 242. 

It was good to find a separate chapter on the very important 
subject, management of the stiff hand, focusing attention on this 
frequently avoidable yet common and serious complication of 
hand injury. In dealing with contractures of the metacarpc- 
phalangeal joint the reviewer has not found it necessary to split 
the extensor tendon as advised by the authors, and again in 
contrast with the authors he has more frequently explored a 
proximal interphalangeal joint on each side rather than only on 
the radial side in dealing with contractures there. 


Br. J. Surg. Vol. 61Y1974) 925-928 


The difficulties of obtaining a method of determining and 
recording a patient's disability that 1s generally acceptable are 
appreciated, but a table of numerical percentage assessments of 
disability in respect of loss of digits seems unrealistic. 

There are a number of spelling errors in the text, quite apart 
from the usual differences in spelling on the two sides of the 
Atlantic, and also a few inaccuracies in the anatomical 
descriptions and the illustrations. The black and white drawings 
are attractive and most of them are clear and readily under- 
stood. There 1s a useful and extensive bibliography at the end 
of each chapter and the text is easy to read. Production is on 
good quality paper with a flrm strong cover. 

The reviewer enjoyed reading this book. The authors discuss 
the management of acute hand injuries thoroughly and with 
emphasis on the biological approach throughout. It will be 
very useful for the young surgeon who wishes to increase his 
knowledge and understanding of this important aspect of 
trauma. 

T. L. CARR 


Manual on Artificial Organs. Volume II: The Oxygenator. 
Yukihiko Nose. 285 x 225 mm. Pp. 350-- xv. Illustrated. 1973. 
London. Henry Kimpton. £17-70. 


Tuis is a beautifully produced volume with clear text and 
diagrams. Artificial oxygenators of all types are discussed fully. 
The whole subject of cardiopulmonary bypass is covered, 
including cannulation of vessels, management before and after 
operation and the complications of bypass surgery. This is an 
extremely up to date and useful text on a subject that otherwise 
is rather difficult to find covered completely 1n one volume. It 
has a very full bibliography which contains most of the key 
papers on cardiopulmonary bypass work, both experimental 
and clinical. 

The book can therefore be thoroughly recommended and 
should be available ın all surgical departmental libraries Jt 
should be of great value to surgeons, anaesthetists and 
technicians who are involved in open heart surgery. 

R. Y. CALNE 


Contributions of Multivariate Analysis to Psychological Theory 
Edited J. R. Royce, Edmonton, Canada. Pp. 592. 1973. London 
Academic Press Inc. £8-20. 


THis book presents the proceedings of tbe Third Banff 
Conference on Theoretical Psychology. It consists of papers 
read at the meeting followed by notes of the discussion. It is 
essentially a book for the specialist reader, and its chapters 
examine factors in personality research and theory with 
emphasis on the problems associated with methods used to 
define personality. There are useful chapters on comparative 
studies of measures of ability and on methods of testing 
personality. For those in the educational field the chapter on 
motivation theory commends itself, though the book seemed to 
demand considerable knowledge of basic psychological theory, 
for it has an extensive reference list which ts perhaps its best 
feature for the surgeon. 

There is a need for texts such as this to be available to the 
surgeon who 1s required to understand something of the 
research associated with diseases of a psychosomatic nature. 
This book does not fill the gap in that it 1s too advanced. 
However, it does provide an excellent source of information 
together with good references which would allow the surgeon 
to examine some of the attitudes and approaches which are 
being made 1n psychosomatic disease. 

C. G. CLARK 


*. 
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Reviews and notices of books 


Body Fluids in Surgery 

A. W. Wilkinson, London. Fourth edition. 222x146 mm 
Pp. 329 4-xi Illustrated. 1973. Edinburgh Churchill Livingstone. 
£3 50. 


ANDREW WILKINSON's book Body Fluids in Surgery has now 
reached its fourth edition and continues to merit the description 
of a standard text on the subject. Despite the fect that the 
clinical situations to which it refers are often complex and 
multifactonal, it retains its simple format and provides a broad 
understanding of the subject. It has been brought up to date in 
sections where recent developments have been rapid, such as 
parenteral nutrition, and has been augmented with new sections 
on associated disease such as diabetes insipidis and mellitus. 
The physiology and pathology of disorders of fluid and electro- 
Ivte metabolism are presented in the light of the clinical 
situations ın which they impinge on the management of the 
surgical patient. The clinical rranagement of metabolic prob- 
lems depends as much upon an understanding of the mechanism 
of development as on the ability to recognize that an abnor- 
mality exists. This approach can be identified ın this bock with 
sections on water, sodium, potassium and acid-base meta- 
bolism followed by discussion of the influences which clinical 
states such as abnormal losses of gastro-intestinal-secretion- 
associated diseases and injury may have. The chapters on diag- 
nosis and treatment are suitably broad-based to deal adequately 
with most metabolic situations. A useful feature of this book 
in the past has been the discussion of the management of the 
neonate and the child based on the author's own experiences 
and this has been retained. 

This edition is easier to read than past editions, partly 
because of resetting of the type and also because the presenta- 
tion allows easier access to the contents for reference. 


R.G. CLARK 


Progress in Pediatric Surgery. Volume 6. 

Eaited P. P. Rickham, Zurich, W. Ch. Hecker, Munchen, and 
J. Prévot, Nancy. 228 x 149 mm. Pp. 139 4- vu. Illustiated. 1974. 
Munchen. Urban & Schwarzenberg. No price given. 


Tuis volume contains papers selected from the Symposium on 
Biliary Atresia which was presented in 1972 at the Annual 
Meeting of the Pacific Association of Pediatrics Surgeons in 
Tokyo. The chosen papers have been expanded and rewritten. 
Biliary atresia is more common in Japan and the Far East than 
elsewhere in the world and it is not surprising that Japanese 
surgeons should have taken so much more interest ın this 
congenital anomaly than surgeons ın other parts of the world. 

The generally poor results of the surgical treatment of biliary 
atresia and the almost invariable death in spite of treatment 
have discouraged many surgeons. A primary ductal anestomosis 
1s possible in less than 5 per cent of patients, and even in those 
in which it has been successfully achieved the majority have 
subsequently died of the progressive cirrhosis which had 
already begun before operation. Paediatricians have often not 
been keen for early surgical intervention because of the alleged 
risks of impairment of liver function if the jaundice ıs due to 
hepatitis rather than obstruction. 

In 1959 Kasai described a successful anastomosis which he 
made between a segment of jejunum and the porta hepatis in an 
infant in whom he could find no extrahepatic ducts, and as a 
result of this success he suggested that intrahepatic ducts might 
be found in the cut surface of the liver or even ın the porta 
hepatis. The operation of hepatic porto-enterostomy which he 
devised has subsequently been modified ın various ways and 
several Japanese surgeons have now achieved considerable 
improvements in the results of the treatment of biliary atresia. 

In the so-called ‘uncorrectable’ type in which there are no 
visible extrahepatic ducts it has now been shown that operation 
witbin 90 days of birth with the construction of a porto- 
enterostomy may be followed by survival for more than a year 
without jaundice in from 25 to 54 per cent of patients When 
operation is delayed for more thar 90 days the results are very 
much poorer and even the best achieved is only 14 per cent 
1-year cure. Unfortunately, however, of the patients apparently 
cured at a year, a number will die later of cholangitis or a 
progressive biliary cirrhosis 
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This short book consists of five chapters. The first by Kasai 
IS on the treatment of biliary atresia by hepatic porto-enter- 
ostomy and its modifications. In the second chapter Shim, 
Kasai and Spence discuss the racial aspects of the incidence of 
biliary atresia. The various forms of cystic dilatation of the 
biliary duct system are dealt with by Saito and Ishida. Kimura 
discusses the earlter diagnosis of biliary atresia in the fourth 
chapter, and finally Landing considers the pathogenesis of 
neonatal hepatitis, biliary atresia and choledochal cyst. 

This book 1s obviously essential reading for the paediatric 
surgeon and for the few other surgeons who have occasionally 
to deal with such abnormalities. The hopeful thing about it 1s 
that there appears to be some reason for continuing to operate 
on these babies. Hepatic porto-enterostomy seems to have a 
place in their treatment and the longer the side-arm of the 
Roux-en-Y loop which is employed for anastomosis the less 
Jikely is there to be ascending cholangitis which 1s still the main 
cause of death in the majority of patients who have shown good 
excretion of the bile after operation. 

A. W. WILKINSON 


Essentials of Human Anatomy 

Russell T. Woodbourne, AM, PhD, Michigan. Fifth edition 
275 x 200 mm. Pp. 629+ x, with 468 illustrations. 1973. London 
Oxford University Press. £8 25. 


PROFESSOR WOODBOURNE's book has reached its fifth edition in 
less than 20 years. This surely indicates that there is a demand 
for the book and the author is to be congratulated in having so 
many satisfied customers The popularity of this type of text- 
book in the United States 1s probably related to the scarcity of 
experienced teachers of anatomy who have had clinical training 
themselves. 

If this book is armed at the preclinical student, then there is, 
by British standards, too much detail and too little emphasis on 
broad principles, e.g. movements and posture of the limbs, the 
relation of blood supply to the development of parts of the gut. 
In a text of this size one would have expected some treatment 
of the anatomy of the brain and spinal cord, even its gross 
anatomy, if nothing else. The clinician will find occasional 
useful summaries of the more commonly occurring relation- 
ships, e.g the blood supply of the gallbladder. 

A striking feature of the book 1s the inclusion of a series of 
colour: paintings of dissections with accompanying black and 
white guide illustrations. These paintings have been prepared 
from unpreserved material, judging by the colour of the muscles 
and viscera Convention has, however, been followed ın that 
the arteries, veins and nerves are red, blue and yellow re- 
spectively! The paintings are, in fact, easier to interpret than 
are the black and white guides. In many of these, and in other 
illustrations, the attempt to produce contrast by texturing has 
lead to a general fussiness in the end-product. The presence of 
so many guidelines crossing the picture adds to the confusion. 

Many of the more recent British textbooks reflect more 
accurately the mood of teachers here than does Professor 
Woodbourne's book, so that it 1s doubtful if 1t will commend 
itself to British students. 

J. T AITKEN 


Atlas of Vascular Surgery 

F B. Hershey and C. H. Calman Third edition. 285 x 225 mm. 
Pp. 504-rxiu. Ilustrated. 1973. London: Henry Kimpton. 
£16°60. 


THE title of this successful work 1s misleading. It is true that the 
objective of providing the practical surgeon with a chart from 
which to navigate the special ways of the vascular system has 
bezn well achieved, but the book does much more than this, 
for in each section on the regional surgical tactics it also 
provides a most valuable introduction to the general strategy of 
the area and the objectives of the surgery of the part. The 
writing 1s clear and forthright No padding is needed when the 
au:hors have so much real material to offer. The wisdom of 
maturity and long experience shines forth in a most authentic 
manner on every page. Small wonder that this third edition has 
been called for. We wish it the continued success that it 
deserves. 

H. H. G. EASTCOTT 


Symposium on Neoplastic and Reconstructive Problems of the 
Female Breast 

Edited R. K. Snyderman, New York. 250x 170 mm. Pp. 120+ 
xiii. Illustrated. 1973. London: Henry Kimpton. £7-90. 


Tuis book contains the Proceedings of a Symposium of the 
Educational Foundation of the American Society of Plastic 
and Reconstructive Surgeons which took place in Las Vegas in 
1972 and was attended by plastic and general surgeons. The 
editor has made an excellent job of summarizing days of 
discussion. The result is a very readable little book with few 
grammatical errors. 

To try to reduce the terrible toll of breast cancer (ten times 
greater than that of the Vietnam War) earlier diagnosts 1s 
prdposed. The problems of earlier detection are highlighted, 
especially in the sections on premalignant disease where 
bilateral simple or subcutaneous mastectomies are proposed as 
minimal surgical procedures offering adequate protection. 
Radical mastectomy 1s still the preferred operation for breast 
cancer in the United States and some of us in Britain might 
suspect that the need for reconstructions may be related to this. 
About half the book concerns methods of reconstruction of the 
breast after mastectomy. The use of silicone implants is very 
fully discussed. There is also discussion of operations in which 
part of the chest wall is removed in the treatment of locally 
advanced tumour. The relevance of occult metastatic disease to 
these procedures 18 scarcely discussed—an omission which may 
seem strange to general surgeons on this side of the Atlantic 
where dissemination appears to be the major problem. 

J. H. WYLLIE 


Handbook of Surgery 

Edited John L. Wilson, California. Fifth edition. 175 X 117 mm. 
Pp. 8774-xu. Illustrated. 1973. California’ Lange Medical 
Publications. No price given. 


Tuis book, a genuine handbook of a size to be carried in the 
pocket of a white coat, is the latest edition of the surgical series 
published by Lange which is so well known and widely used 
in North America. The whole field of surgery, including 
gynaecology (but not obstetrics) and ENT surgery, 1s covered in 
this one volume, the objective of which 'is to provide a concise 
summary of the essential features of the more common surgical 
disorders'. Each branch of surgery is allotted a chapter; there 
is also one on anaesthesia and some very good general sections 
concerned with such topics as pre- and postoperative care, 
nutrition and intravenous therapy. 

The book, printed in small type on thin paper, durably 
bound in paperback form, provides an enormous amount of 
up-to-date information 1n an easily portable form at a reason- 
able price. There are very few musprints and the index 18 
comprehensive. This is in many respects an excellent work, but 
it is a little difficult to know to whom ıt may be recommended 
for use in Britain. As the book 1s written by American surgeons 
(mostly from California) it is not unexpected that some of the 
text reads strangely on this side of the Atlantic, but there are 
some surprises. For example, solutions of quinine and urea or 
sodium morrhuate are recommended for the injection treat- 
ment of haemorrhoids, oily solutions of phenol are not 
mentioned. For the final year medical student preparing for 
examinations there is too much information arranged in a 
dogmatic but curiously haphazard manner, with little evidence 
of systematic classification to aid the memory. The close type 
and few illustrations make 1t difficult to read many pages at a 
time. For the postgraduate preparing for the final FRCS the 
omission of details of surgical technique and paucity of 
references considerably reduce its value. Wide differences of 
emphasis are no doubt due to the multiple authorship, and 
many omissions are clearly due to the need to include so much 
in such a small compass, but some are less excusable. Breast 
cancer is rightly discussed fully and is allotted over 13 pages, 
but cancer of the rectum is dealt with far too briefly; it is not at 
all clear that abdominoperineal resection is most often the 
treatment of choice and there is no discussion of the indication 
for anterior resection of the rectum. Cosmetic face-lift is given 
half a page with some operative details, but the far more 
important subject of torsion of the testicle 1s dismissed in 
8 lines. 


Reviews and notices of books 


Established and experienced surgeons may find the com- 
pressed knowledge of the sections devoted to specialties other 
than their own valuable for quick reference and there is a place 
for this book in the hospital medical library, but 1t cannot be 
recommended for general use by students, house surgeons or 
registrars in this country for the reasons given. 

DAVID BAILEY 
Das Schadel-Hirntrauma in der Notfallpraxis 
K. Franke, R. R. Unger, and B. Paul. 220x 150 mm. Pp. 160, 
with 43 illustrations. 1973. Berlin: VEB Verlag Volk und 
Gesundheit. M.13.80. 


Tms book on head injuries in relation to traumatic surgery 
shows the importance which ıs attached to acute head 1njuries 
in the German Peoples’ Republic. The book is intended for 
general practitioners and general hospital staff and for all those 
who may be involved in the management of acute head 
injury. It 18 ın no way intended for the expert neurosurgeon. 
The book 1s divided into seven sections dealing with 
respectively: diagnosis, closed head injuries, open head 
injuries, 1njuries to the cerebral blood vessels, injuries to the 
brain tissue, the differential diagnosis of the various compli- 
cations and finally the special problems related to head 
injuries in childhood. The physiological and indeed pathological 
changes that occur in different forms of head injury are clearly 
presented and the various diagnostic methods and techniques 
are described. The book is illustrated throughout by radio- 
graphs which are not very well reproduced and by excellent line 
drawings which are self-explanatory. Each subsection of the 
book is concluded with brief notes of vital practical importance 
and these notes are clearly marked in red. This is indeed an 
excellent summary of the problems and management of acute 
head injuries. 
H. B. ECKSTEIN 


Year Book of Cardiovascular Medicine and Surgery, 1973 
Edited E. Braunwald, Harvard, W. Proctor Harvey, Georgetown, 
W. M. Kirkendall, Houston, J. W. Kirklin, Alabama, A. S. 
Nadas, Boston, O. Paul, Chicago, I. S. Wright, New York. 
200 x 135 mm. Pp. 496--vi. Illustrated. 1974. London: Lloyd- 
Luke. £8:50. 


Tms most important annual is edited by seven eminent 
clinicians who have reviewed the more signiflcant recent 
advances in experimental and clmical practice in cardiovascular 
medicine and surgery. 

Normal and altered cardiovascular function is reviewed by 
Dr Braunwald, whose subjects range from the cardiac effects of 
a cocktail to epicardial mapping in the localization of ventricular 
irritability. Dr Nadas of the Boston Children's Hospital quite 
correctly gives pride of place to transposition of the great 
arteries. This, the commonest form of cyanotic congenital 
heart disease, if untreated is potentially lethal, but is now being 
successfully corrected in the first year of life. He has chosen five 
most useful studies, including one on changes in circulation 
after birth 1n children born with this defect. A section on heart 
disease in adults underlines the ever-increasing use of the 
echocardiogram in the diagnosis of heart disease and the 
measurements of cardiac performance by a non-invasive 
technique. 

Forty pages are devoted to coronary artery disease, reflecting 
a world-wide interest in this problem, the surgery of which is 
still curiously neglected in the United Kingdom. Hypertension 
and vascular disease are covered, incorporating an interesting 
study on the natural history of unstable angina. 

Dr John Kirklin of Birmingham, Alabama, has edited a most 
valuable review of current cardiovascular surgical practice. His 
inquiring mind is reflected in the choice of articles, which 
range from cardiopulmonary bypass surgery in infants, through 
surgery of coronary artery disease, to the correction of compli- 
cated forms of double outlet right ventricle. His searching foot- 
notes are obligatory reading for all in the fleld of experimental 
and clinical cardiovascular surgery. 

This is a most important annual publication, eagerly awaited 
by anyone in this field. It is a most useful reference book to the 
more notable publications of the preceding year. 

J. C. R. LINCOLN 
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Réviews and notices of books 


The Pathology of the Heart 
C. G. J. Olsen, London. 254x 178 mm. 244 --xu, with 140 
illustrations. 1974. Stuttgart: Georg Thieme Verlag. DM. 79. 


DR OLSEN has aimed at bridging the gap between ‘voluminous 
texts and the insufficiently detailed general textbooks’, and he 1s 
largely successful with his book, based on his own nter- 
disciplinary seminars. The book 1s ın four sections: The Normal 
Heart and Degenerations, Acquired Diseases, Congenital 
Anomalies and Miscellaneous Conditions (including pulmonary 
hypertension and a 2-page chepter on cardiac transplantation). 
Chapters follow a uniform plan, and each is written in a 
concise, clear, didactic style without verbal superfluty and 
pleasing to read in double columns with numerous subbeadings. 
Although a few diseases seem to have strayed (DLE, sarcoid 
and tuberculosis in the chapter on rheumatic heart disease), the 
book is well planned with only a little repetitiveness. An 
introductory chapter to the very good section on Congenital 
Anomalies (which includes indications for surgery) might be a 
useful addition, covering topics such as aetiology, and drawing 
together combinations of defects. The anatomical flow 
diagrams in this section are not easy to grasp and could well be 
improved. 

Dogmatism 18 unavoidable in a book combining brevity with 
breadth of scope, but apart from the single classification scheme 
given for each disorder (selected by the author from those 
available), opinions are well Ealanced and the bibliography 1s 
thorough, including most classic key references, without undue 
emphasis on the newest work; however, some of the incidence 
figures are a little out of date. 

. The illustrations are well produced and labelled, although the 
use of colour may have added clarity to some gross specimens, 
and indeed might almost be expected for this price which is 
very high for a paperback and, curiously, higher than the 
hardback version It would be a pity if this price deterred 
workers in cardiology from acquiring what 1s a very useful 
summary of cardiac pathology. 

P. M. SUTTON 


Colour Anatomy and Kinesiology of the Hand 
Hosein A. Motamed, MD, Chicago, 120 colour illustrations. 
1973. Private distribution. $50. 


THIS unusual book 1s published and distributed by the author 
and is not on sale by any publishing company. It 1s an atlas of 
the anatomy and functional kinesiology of the hand with 120 
colour illustrations. It is a book to be perused by the specialist, 
but British surgeons and libraries are liable to find the cost 
excessive. 

C. G. CLARK 


Immunopotentiation 

Ciba Foundation Symposium 198 (New Series) 248x 172 mm. 
Po. 355+1x. 1973. Amsterdam Elsevier Excerpta Medica. 
$18.30. 


Tuis is a report of a Ciba Foundation Symposium held in 
January, 1973, under the chairmanship of Sir Peter Medawar. 
The papers presented at the symposium by eminent authorities 
I£ the field are each followed by reports of the discussion and 
there are two sections of general discussion. The first part of 
the book is devoted to the mode of action of potentiators of 
cell-mediated and humoral immune responses. This 1s followed 
by a consideration of the use af adjuvants to control tumour 
growth. The second part of the symposium describes methods 
of increasing tumour immunity by a vanety of different 
methods. 

As 18 appropriate ın such books, the contributions demand a 
considerable knowledge of the field for their full appreciation, 
yet it is evident that the authors have considered the wider 
appeal. There is a wealth of information for those who wish 
to become familiar with the growing points in this rapidly 
advancing science. 

C. G. CLARK 
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Modern Trends in Oncology. Part l: Research Progress. 
Part II: Clinical ; 

Edited Ronald W. Ravan, OBE (Mil), OStJ, TD, FRCS, 
London. 224 x 145 mm. Part I: Pp. 295+-x. Ilusti ated. Part II. 
Pp. 332+xı. Illustrated. 1973. London The Butterworth 
Group. £14. 


THE appearance of this new addition to the Modern Trends 
senes reflects the growing interest in this country in oncology as 
a specialty 1n 1ts own right. 

This edition 1s divided into two sections dealing respectively 
with the research and the clinical fields, but this separation 1s to 
some extent artificial as research and practice in a developing 
field are necessarily closely intertwined. For this reason the 
occasional overlap of material between the sections 1s excusable. 

Part 1 starts with chapters on the geographical and epidemio- 
logical aspects of cancer and moves on to the subjects of 
experimental carcinogenesis and cancer cytogenetics. Review 
articles on the immunology of human cancer and on the 
production of ectopic hormones by tumours will concern all 
clnical oncologists, in contrast with the somewhat specialized 
chapter on the use of antiviral agents 1n acute leukaemia. 

Part 2 likewise provides a feast to delight the student of 
cancer. The surgeon especially will appreciate comprehensive 
reviews on the detection of breast lesions, the choice of therapy 
in disseminated breast cancer and the treatment of carcinoma 
of the prostate. He will also profit from study of the accounts of 
tumour oxygenation in radiotherapy and the use of fast 
neutrons, and the more broadly directed chapters concerning 
cancer screening, cancer prevention, rehabilitation and 
community care. 

The editor is to be congratulated on this new venture in 
Modern Trends and the reviewer hopes that he will not keep us 
waiting too long for the second edition. 

G. WESTBURY 


The Diabetic Foot 
Edited Marvin E. Levin and Lawrence W. O'Neal. 255x 
180 mm. Pp. 262+0u. Illustrated. 1973. London Hen! y 
Kunpton. £11 50. 


THE evocative title of this new book promises its hopeful 
readers a new look at an old problem and some guidance from 
the wisdom of special experience. There is also the risk that 
mcre questions might be asked than answered. In fact, none of 
these has happened. A list of the contributions comprises all 
the accepted kind of material, for which the reader might have 
otherwise to consult several other sources. What ts lacking, 
however, is the spark of original thought, of the integrating, 
inductive approach to what must be admitted to remain one of 
the common major unsolved problems of clinical practice 1n the 
Western world. This may be an unreasonable requirement to set 
before a group of colleagues all from one medical school, most 
of whom are clearly busy men in early or mid-career. Perhaps 
this ıs why, for example, the section on peripheral arterial 
surgery in the diabetic is really nothing more than a simple 
account of generally accepted experience in arteriosclerotic 
patients of the ordinary kind, with only a part of the first page 
on the actual subject of the title. Radiology also is pitched at a 
surprisingly elementary level, with routine arteriograms, not 
specially illustrative of the features of diabetes Ultrasound is 
dismissed as an accessory method, without mention of the 
important pressure measurements in the distal limb that it now 
makes possible which are so valuable in the assessment of the 
diabetic with neuropathy as well as ischaemia. Good chapters 
are those by the two editors on medical assessment and clinical 
pathology, also a most thoughtful one on bactenology, with 
nor-clostridial gas infection correctly emphasized The chapter 
on microvascular disease ıs excellent, and of all the contributions 
comes nearest to the real problem The index and reference lists 
are also good. The flow chart on p 2 1n Dr Levin's introductory 
chapter is one of the best that the reviewer has yet seen. A safe 
but unexciting book 

H. H. G. RASTCOTT 
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A new and potent 
bactericidal agent against 
many of the more difficult 
gram-negative organisms 


OBRACIN 


tobramycin sulphate 


anew parenteral antibiotic for hospital use | 


OBRACIN is indicated in the treatment 

of serious infections caused by susceptible 
organisms, including entero-bacteria, 
staphylococci and Pseudomonas spp. 
Effectiveness extends to some strains 


‘resistant to other antibiotics. 


* 


Side-effects are few, although unduly 
high plasma levels may adversely affect 
kidney or eighth nerve function. 
Dosage should be adjusted to the needs 
of patients with impaired renal function. 


tobramycin sulphate 
anew parenteral antibiotic for hospital use 


Prescribing Information 


Dosage and Administration 

in Normai Renal Function: Ali age groups 3 to 5 mg/kg per day in 
divided dose. The higher dose will only be required in patients with 
life-threatening infections and should be reduced as soon as 
possible. intravenous infusions are usually given in a concentration 
of 1 mg/ml. For dosage in impaired renal function see packaging 
ieafiet and data sheet. 

Appropriate culture and susceptibility tests are recommended to 
determine the susceptibility of the causative organism to OBRACIN, 
OBRACIN is not for intrathecal use. 


Contra-indications: 

(a) Hypersensitivity to the drug. 

ib) Should not be used in pregnancy except in life-threatening 
situations. 


Warnings: l l l 
(a) OBRACIN is not for intrathecal or intracisternal use. 
(b Serum concentrations above 12 mcg/mt introduce risk of 


vestibular, auditory and renal toxicity. 

(c) Concurrent administration of other potentially nephrotoxic 

or otoxic drugs may result in additional risk to the eighth 

nerye and to renal functions. 

e.g. Potent diuretics or other aminoglycoside antibiotics. 

(d)  Neuromuscular blockade and respiratory paralysis can 

result from administration of aminoglycosides. especially when 
administered to patients who have received muscle relaxants during 
anaesthesia, 


Side-effects: 

The risk of side-effects is low in patients with normal renal 
function when the duration of therapy is not prolonged and 
recommended dosage is not exceeded. Elderly patients, patients 
with diminished renal function and those treated with larger than 
recommended doses are more at risk. 

Reactions typical of the aminoglycoside antibiotics have been 
reported on the vestibular and auditory branches of the eighth 
nerve, such as vertigo, nystagmus, tinnitus and diminution of 
hearing. Increased azotaemia and oliguria have been reported, 
Other repeated side-effects possibly related to therapy with 
OBRACIN include urticaria, maculopapular rash, eosinophilia. 
altered liver function tests. and decreased platelet and white blood 
cell counts. 


Presentation: 

OBRACIN is supplied as ready-prepared injection in the following 
strengths: 

40 mg base in 1 mi 

Each mí contains 40,000 units tobramycin (as sulphate) 

equivalent to 40 mg base. 


80 mg base in 2 mi l 
Each mi contains 40,000 units tobramycin (as sulphate) 
equivalent to 40 mg base. 


20 mg base in 2 ml 

Each mi contains 10,000 units tobramycin (as sulphate) 
equivalent to 10 mg base. 

Boxes of 5 vials 

Product Licence Number: 

40 mg per 1 mi 0006/0084 

10 mg per 1 mi 0006/0085. 
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Further information is available from 
Dista Products Limited, Liverpool L24 9LN, 
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Tumour immunology 


M. OO. SYMES* 
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This article is dedicated to the late Professor Athol Riddell by his Department, 
as a tribute to his contributions in the investigation and treatment of cancer 


Studies with animal tumours 
Genetic basis for acceptance or rejection of tumour 
transplants 

The idea of a connection between immunology and 
oncology arose from studies involving the trans- 
plantation of tumours in rodents. It was demonstrated 
that whilst a tumour arising in a mouse of a particular 
inbred strain would grow on transplantation to all 
animals of that strain (isogenic), transplant rejection 
occurred when the tumour was transplanted to mice 
of different inbred strains (allogeneic). Tumour 
acceptance or rejection depended on genetic similarity 
or difference from the host, which was governed by 
the laws of Mendelian inheritance (Little, 1956). 


Immunity to tumours 

Subsequently, it was found that a second tumour 
challenge made between two allogenic mice was 
rejected more rapidly than the first (Lewis, 1940). 


The capacity for accelerated rejection could be 


transferred from an animal which had rejected a 
particular tumour to a second isogenic host by 
parental injection of draining lymphoid cells from the 
primary host (adoptive transfer of immunity; 
Mitchison, 1954). Such adoptive immunity was specific 
for the genotype of the tumour. 

In similar experiments CS7BI strain mice were 
immunized against an homogenate of A strain spleen 
cells, Sera from the immunized mice on transfer to 
further C57BI hosts did not confer resistance but 
actually increased susceptibility to challenge with the 
A strain sarcoma, Sa I (Kaliss and Molomut, 1952; 
Kaliss et al., 1953). 

In adoptive immunization it is the capacity to make 
an immunological response by the transferred cells 
which is conferred. The failure of preformed antibody 
to trahsfer effective passive anti-tumour immunity 
confirms that for solid tumours it is a cellular response 

which controls tumour growth. The effector cell in this 
reaction is a thymus-derived or T lymphocyte. 


70 


Tumour-associated antigens 

The immune response of the host to its awn tumour 
must depend on the possession by that tumour of 
antigens absent from the corresponding normal host 
tissue. (tumour-associated antigens) Such antigens 
were first demonstrated in mice by Foley (1953). He 
showed that, within the C3H strain, resistance to the 
growth of a transplanted fibrosarcoma could be 
conferred by destruction in situ of a previous transplant 
from the same tumour. Destruction of the primary 
tumour was effected by ligation of its blood supply, 

A criticism of this experiment was the transplantation 
of the tumour from the animal in which it arose 
(autochthonous host) to a further isogenic host in 
which resistance to a second tumour challenge was 
then demonstrated. Thus it was possible that s 
tumour-associated antigen was a transplantatio: 
artefact. 

However, Klein et al. (1960) extended the demon- 
stration of tumour-associated antigens by showing 
resistance in the autochthonous host to re-challenge 
with a transplant of its own tumour following excision 
of the primary tumour and immunization 
irradiated cells from that tumour. 

Tumour-associated antigens may be present on the 
tumour cell membrane, in which case the immunity 
induced in an isogenic host confers resistance to 
subsequent re-challenge with the tumour. Thus the 
antigens are described as ‘tumour-associated (or 
specific) transplantation antigens’ (TSTA}. Alterna- 
tively, tumour-associated antigens may occur in the 
cytoplasm or nucleus. 

The nature of TSTA depends on the aetiology of the 
tumour. Virus-induced tumours share common 
ISTA. For example, Sjogren (19613 showed that 
following challenge of an inbred mouse strain with a 
tumour induced by the polyoma virus in an allogenic 
Strain, the immunized mice resisted challenge with 
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polyoma-induced tumours from isogenic hosts. By 
contrast, each carcinogen-induced tumour contains 
individual and different TSTA. BALB/C strain mice 
were hyperimmunized to one methylcholanthrene- 
induced sarcoma. These animals were subsequently 
found to be completely susceptible to challenge with 
five different methylcholanthrene tumours induced in 
further BALB/C mice (Old et al., 1962). 
Carcinogen-induced tumours contain relatively 
immunogenic TSTA in comparison with so-called 
‘spontaneously arising’ tumours. The experiments of 
Foley (1953) and Klein et al. (1960) cited above were 
therefore performed with carcinogen-induced tumours. 


Tumour escape mechanisms 

The occurrence of TSTA raises the problem of why 
tumours are not rejected in the course of their natural 
history. Klein (1970) discussed possible explanations. 
These may be divided into factors affecting the host, 
factors affecting the tumour and factors resulting from 
tumour/host interaction. However, at the outset it 
must be emphasized that TSTA are relatively weak 
compared with allo-antigens, determined by major 
histocompatibility differences, such as are involved in 
renal allograft rejection. 

The host may show immunodepression in the Jatent 
period following application of an oncogenic agent. 
Stjernsward (1965) found that following a single 
injection of 3-methylcholanthrene, mice showed a 
prolonged depression of immune responsiveness to 
sheep erythrocytes. Also, Peterson et al. (1963) showed 
a depressed response to sheep erythrocytes or T2 
phage in mice infected with lymphoma inducing Gross 
Virus. 

Tumour-bearing animals may also show depression 
of the immune response associated with progressive 
tumour growth. This may be against third party 
antigens, such as skin allografts (Linder, 1962) or 
TSTA. Concerning the latter, Stjernsward (1968) 
induced sarcomas in the hindlimbs of mice by injection 
of 3-methylcholanthrene. The tumour was excised by 
amputation of the limb. It was subsequently found that 
the animal from which a tumour had been excised 
supported growth of that tumour better than a sham- 
amputated non-tumour-bearing isogenic control host. 
Also the autochthonous tumour-excised host supported 
growth of a re-challenge with its own tumour better 
than a tumour induced by the same carcinogen in a 
second isogenic host. 

As a further illustration of the impact of host 
immunodepression on tumour growth Miller et al. 
(1963) observed in mice that thymectomy in early life 
increased susceptibility to a chemical carcinogen. Also 
Balner and Dersjant (1969) showed that in mice where 
chronic immunosuppression was maintained by 
administration of antilymphocyte globulin, there was 
a shorter latent period for sarcoma induction follow- 
ing injection of methylcholanthrene. 

Loss of TSTA by tumour cells may be a further 
escape mechanism whereby tumours evade destruction. 
Symes (1965) passaged virus-induced A strain 
mouse mammary carcinomas serially, at intervals 
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of 14 days, through two lines of isogenic host. The 
mice in one line were normal, whilst those in the other 
were immunosuppressed by prior administration of 
L-phenylalanine mustard. The tumour maintained in 
immunosuppressed recipients retained a greater 
degree of specific antigenicity as assessed by its ability 
to evoke more marked lymphoid hyperplasia on 
subsequent transplantation to normal mice. It was 
therefore suggested that one mechanism for the 
deletion of TSTA was elimination of the cells carrying 
these antigens by the host immune response. 

An alternative mechanism for the deletion of TS LA 
would be dilution in their concentration with each 
division of the neoplastic cell. Both mechanisms 
would account for the well-established phenomenon 
of increased tumour growth rate on prolonged tumour 
growth, in the same host or during serial passage 
through successive isogenic hosts, which is unassociated 
with increasing host immunodepression to allo- 
antigens (Rees and Symes, 1971, 1973a). 

Perhaps the most exciting tumour escape mechanism 
involves the production of host immune response 
‘blocking factor’ as a result of tumour-host interaction. 

It has been found that lymphocytes sensitized 
against a particular tumour will kill such tumour cells 
when cultured with them in vitro (Hellstrom and 
Hellstrom, 1969). There are two test systems: colony 
inhibition (Hellstrom, 1967) and microcytotoxicity 
(Takasugi and' Klein, 1970). In view of their funda- 
mental importance the methods will be described in 
some detail. In the colony inhibition assay a cell line of 
the relevant tumour is established in tissue culture. 
After the second or third in vitro passage 1-5 x 10? 
tumour cells are plated into a small Petri dish and 
incubated in 3 ml of tissue culture medium for 24 
hours. The culture medium is then replaced by 0:3 ml 
of phytohaemagglutinin diluted 1:15 plus 5x 10*f 
lymphoid cells in a further 0-5 ml of culture medium. 
After incubation for 45 minutes, a further 3:2 ml of 
tissue culture medium are added and incubation con- 
tinued for 4—6 days. The lymphoid cells are obtained 
from either an immunized animal or a normal control 
and cells of each type are added to 3-5 Petri dishes. 
At the end of the incubation period the tumour cell 
colonies in each Petri dish are fixed, stained and 
counted. The percentage reduction in colony numbers 
is calculated by comparing the number of colonies 
present in dishes exposed to lymphoid cells from 
immunized or normal donors. 

To perform the microcytotoxicity assay 500 tumour 
cells suspended in 10 ul of tissue culture mediüm are 
added to each of a number of wells on a microplate. 
After 18 hours’ incubation at 37 °C the tumour cells 
attach to the sides of the well and the culture medium 
is then replaced in each of a group of wells by fresh 
medium alone or by medium containing lymphocytes 
from either the immunized animal or a control. 
The lymphocyte (effector): tumour (target) cell ratio 
may be varied but 12:5 : 1 gives optimal discrimination 
between the effects of immunized and non-immunized 
cells. Incubation is continued for a further 2 days 
and the remaining lymphocytes and/or medium are 


removed by washing. The adherent tumour cells are 
thenstained and counted. Using therotation, C = mean 
number of tumour cells present following culture 
in the presence of control lymphocytes, 7 = mean 
number of tumour cells present following culture in 
the presence of immunized lymphocytes, the percent- 
age cytotoxicity is given by (C — D/C x 100. 

The nature and site of interaction of serum- 
blocking factors from tumour-bearing mice have been 
analysed using aminoazo-dye-induced hepatomas 
maintained in an isogenic strain of rats. The principal 
fifflings were reviewed by Baldwin et al. (1973). 
Lymph node cells from rats immunized by implan- 
tation of irradiated hepatoma cells were cytotoxic for 
hepatoma cells, as demonstrated by colony inhibition 
or microcytotoxicity assay. However, the cytotoxic 
effect could be blocked by pre-incubation of the 
tumour cells with serum from rats bearing progressively 
growing hepatomas. Fractionation of this "blocking" 
serum by either sucrose density gradient centrifugation 
or Sephadex G-200 chromatography resulted in 
isolation of the effective modality in the region of 
7S globulin. This suggested that an antibody to 
the tumour-associated antigen(s) of the hepatoma 
cells may be responsible. Such an antibody might 
act by coating the antigen(s) on the cell surface, 
so preventing their recognition by the immune 
lymphocytes. However, no antibody cytotoxic for 
hepatoma cells in the presence of complement could 
be found in tumour-bearer serum. Furthermore, 
following tumour excision the ‘blocking’ activity of 
the serum was lost in 4 days, which is too rapid for the 
decay of antibody. Finally, admixture of post- 
excision serum with tumour-bearer serum neutralized 
the ‘blocking’ activity of the latter. It was therefore 
suggested that the ‘blocking’ factor may be an antigen- 
antibody complex. Direct evidence for this was 
obtained by adding to 1-ml aliquots of post-excision 
serum (which does contain complement-dependent 
cytotoxic antibody for hepatoma cells) increasing 
quantities of hepatoma antigen. At a ratio of 0-8 mg 
antigen to | ml serum the mixture on incubation with 
hepatoma cells protected them against the cytotoxic 
effect of immune lymphoid cells. However, addition of 
larger quantities of antigen to | ml of serum abrogated 
the ‘blocking’ activity of the mixture. When a similar 
experiment was performed with tumour-bearer 
serum, ‘blocking’ activity was again lost on addition of 
excess hepatoma antigen. In both these experiments 
antibody—antigen mixtures in the region of antigen 
excess cannot combine with the antigens on hepatoma 
cells and thus cannot protect them from the cytotoxic 
effect of immune lymph node cells. An alternative 
means of ‘blocking’ by tumour-bearer serum may be 
at the level of the sensitized lymphocyte. Lymph node 
cells from immunized rats were pre-incubated with 
increasing quantities of hepatoma antigen prior to 
incubation with hepatoma target cells. This procedure 
I abrogated the cytotoxicity of the lymphocytes. Thus, 
tumour-bearer serum may contain, in addition to 


which blocks the cytotoxicity of host lymphocytes. 


Tumour immunology 


Immunotherapy 

a. Principles: Against this background of tumour 
escape mechanisms it may be pertinent to consider the 
principles of immunotherapy. Symes (1970) divided 
methods of tumour immunotherapy into two groups: 

1. Those where the aim is to increase the subjects 
resistance to its own tumour. 

2. Those where an extrinsic immunological attack is 
launched against the tumour by adoptively transferred 
lymphoid cells or passively transferred antibody. 

The methods for potentiating host resistance to a 
tumour may be summarized as tumour excision, 
immunization of the host by destruction. of the 
tumour in situ or by administration of attenuated 
tumour cells and, finally, non-specific potentiation of 
host responsiveness by administration of adjuvants. 

Tumour excision has the twin benefits of relieving 
host immunodepression following reduction in tumour 
mass and, hopefully, the exposure of only minimum 
residual tumour to the reactivated immune response, 
b. Active: Tumour destruction ja situ (see Foley, 
1953) creates an advantage for the host's immune 
response by inhibiting tumour cell division whilst 
retaining tumour cell antigenicity. 

The most favoured means of destroying the mitotic 
potential of tumour cells whilst retaining their TSTA 
is in vitro irradiation. For example, Mathé (1968) 
demonstrated that isogenic mice challenged with 106 
L1210 leukaemic cells had an increased survival if they 
were also inoculated with 10° irradiated L1210 cells up 
to 4 days after the live cells. Also, the resistance of mice 
to isogenic methylcholanthrene-induced sarcoma cells 
could be potentiated by treatment with irradiated 
cells from the tumour. It is of interest that the irradiated 
cells were effective even if kept in a cell-impermeable 
Millipore chamber, suggesting that the relevant TSTA 
may be diffusible (Natale et al., 1971). 

c. Adjuvant. The most widely used adjuvants in 
(BCG) and Corynebacterium parvum. 

Old et al. (1961) originally showed that adminis- 

tration to mice of BCG stimulated the reticulo- 


latent period of sarcoma induction following injec- 
tion of methylcholanthrene. Subsequently, BCG: has 
been shown to increase resistance to the growth of 
1.1210 leukaemia transplants (Reif and Kim. 19715 
transplanted diethylnitrosamine-induced guinea pig 
hepatomas (Zbar et al., 1971) and transplants of a 
spontaneous rat epithelioma (Baldwin and Pimm, 
1973a). AH these tumours were growf in isogenic 
hosts. 

Baldwin (1974) has summarized the conditions 
under which immunotherapy with BCG is effective: 

1. BCG-tumour cell contact is essential (Baldwin 
and Pimm, 1971). 

2. Tumours with weak TSTA may be rejected by 
isogenic hosts following administration ef RCG. 
However, Baldwin and Pimm (1973b) demonstrated 
that intravenous injection of BCG organisms in the 
treatment of pulmonary deposits of such tumours 
would enhance tumour growth. 
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3, Tumours with strong TSTA are markedly 
inhibited by administration in admixture with BCG. 
For example, injection of a methylcholanthrene- 
induced sarcoma cell suspension mixed with BCG into 
an isogenic mouse suppressed the growth of a trans- 
plant of cells from the same tumour made on the 
opposite side of the body. Such therapy with BCG and 
tumour cells was effective if given up to 4 days after 
the contralateral challenge with viable tumour cells 
(Baldwin and Pimm, 1973c). These results imply the 
induction in the host of immunity to TSTA, as do the 
studies of Baldwin and Pimm (1971) with similar 
tumours. 

A clue to the mechanism of the immunity was the 
observation of Hanna (1974). An antiserum raised to 
BCG in guinea pigs was shown by immuno-electron 
microscopy to adhere to the cells of line-10 guinea pig 
leukaemia. This antiserum was cytotoxic to the line-10 
cells but its activity could be removed by absorption 
with BCG organisms. These results suggest that there 
is a common antigen shared between BCG and certain 
tumour cells sensitive to BCG therapy. This conclusion 
was supported by the observation that the growth of 
cells from mouse leukaemia EL4, which did not react 
with the guinea pig anti-BCG serum, was enhanced by 
administration of BCG to the tumour-bearing host. 

4. BCG organisms killed by y irradiation (Baldwin 
et al., 1974) or heat (Chung et al, 1973) are also 
effective in suppressing tumour growth under the 
above conditions. 

5. A finding which suggests BCG may act by an 
additional mechanism to potentiation of the host's 
immune response is that the bacillus is effective on 
administration to immunosuppressed hosts (Moore, 
1974). 

Interest in the use of C. parvum has been stimulated 
by the findings of Woodruff and Boak (1966). Adminis- 
tration. of this organism before or after tumour 
challenge suppressed the growth of a weakly antigenic 
mammary tumour, but not a more strongly antigenic 
3-Mc-induced sarcoma, in isogenic mice. 

Halpern (1974) has reported C. parvum to be effective 
in the treatment of subcutaneous tumour transplants 
when given by the intravenous or intraperitoneal 
routes or by intralesional injection. This observation 
that organism/tumour cell contact 1s not essential, 
together with the efficacy of C. parvum in inverse 
relation to tumour antigenicity, suggests that general 
immune stimulation rather than a specific anti-tumour 
response is responsible for the anti-tumour effect. 

d. Adoptive:* The idea of transferring adoptive 
immunity by injection. of lymphoid cells from a 
normal or tumour-immune allogenic host into a 
tumour-bearing animal was first explored by Woodruff 
and Symes (1962). They showed that the growth of 
subcutaneous A-strain mouse mammary carcinoma 
transplants in isogenic hosts could be retarded by 
administration of sublethal whole body irradiation 
followed by intravenous injection of immune CBA- 
strain lymphoid cells on days 4 and 5 respectively 
following tumour transplantation. However, the 
degree of anti-tumour effect was proportional to the 
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magnitude of the graft versus host reaction induced by 
the injected cells. Subsequently, Symes (1967), using 
a similar model, demonstrated in splenectomized 
tumour-bearing hosts a direct correlation between 
tumour size and the degree of anti-tumour effect, 
together with an inverse relation between tumour size 
and the degree of graft versus host reaction induced. 
This suggested that adoptive transfer of immunity 
might be of particular value in the treatment of large 
tumours. Evidence for the superior anti-tumour action 
of immunized versus non-immune lymphoid cells was 
provided by Woodruff et al. (1963). Using thoravic 
duct lymphocytes from rats to treat the Landschutz 
ascites tumour in mice, they found that cells from 
tumour-immune rats were more effective. Further- 
more, Prichard-Thomas and Symes(unpublished) have 
recently found that when lymphoid cells from normal 
or tumour-immune pigs were injected intravenously 
into mice, in the treatment of pulmonary metastases 
from a mammary carcinoma (induced by intravenous 
injection of a tumour cell suspension from an iso- 
genic donor), the immune pigs’ cells were more 
effective. 

An interesting variant of this approach to adoptive 
immunotherapy, which would avoid the risk of graft 
versus host disease, was the observation of Deckers 
and Pilch (1971, 1972). RNA extracted from tumour- 
immune rat lymphocytes could transfer anti-tumour 
immunity to further isogenic rats, either on direct 
injection or by incubation with non-immune spleen 
cells prior to their transfer. 


Studies with human tumours 


Tumour-associated antigens 

The transplantation of malignant tumours from one 
human subject to another is unethical. This and the 
absence of an analogue to genetically inbred mouse 
strains has precluded in viro studies similar to those, 
reviewed above, used in the demonstration of TSTA 
in animal tumours. 

However, specific antigens in a wide variety of 
human neoplasms have been demonstrated by 
Hellstrom et al. (1971a). Using both the colony 
inhibition and microcytotoxicity assays they compared 
the reactivity of lymphocytes from the autochthonous 
tumour-bearing host with ‘control’ lymphocytes from 
patients with tumours of different types or from 
healthy individuals. In further studies a comparison 
was made between the reactivity of lymphocytes from 
allogenic donors against cells of a given tumour, 
where the lymphocytes come from individuals with 
a tumour of either the same or a different histogenic 
type. Finally, the reactivity of the several lymphocyte 
suspensions against normal cells from the appropriate 
organ was determined. 

It was found that lymphocytes from the autoch- 
thonous host were able to react against the tumour 
cells. However, allogenic lymphocytes were only 
tumour-inhibitory if they came from donors with a 
tumour of the same type. These findings excluded the" 
possibility that tumour inhibition was due to recog- 
nition of allo-antigens. In fact, the reactivity of 


autochthonous lymphocytes suggested that they were 
recognizing a tumour-specific antigen. Furthermore, 
reactivity of lymphocytes from allogenic donors bear- 
ing the same type of tumour implied a shared specific 
antigen for tumours of the same histogenic type. These 
findings applied to carcinomas of the colon, breast. 
ovary and lung and malignant melanoma. A similar 
finding based on the use of the microcytotoxicity assay 
was made for carcinoma of the urinary bladder by 
Bubenik et al. (19702, b). 

The existence of a common tumour-associated 
antigen in tumours of a given histogenic type may be 
explained in a number of ways. First, the responsible 
antigen may be a normal tissue component to which 
the patient develops auto-immunity. Against this is the 
failure of the above studies to reveal lymphocyte 
reactivity against normal cells. Secondly, each different 
type of tumour may be induced by a different oncogenic 
virus, so that the tumour antigen is, in fact, a virus 
antigen. There is some evidence for this in the case of 
carcinoma of the urinary bladder (Elliott et al., 1973; 
Hakala et al., 1974). However, as a general proposition 
it seems intrinsically unlikely. Finally, tumour celis 
may possess antigenic components on their surface 
which are absent from normal cells but are shared with 
embryonic cells. This may occur through genetic de- 
repression associated with malignancy, or by a failure 
to form certain normal cell surface components which 
mask the ‘embryonic’ antigens, both these mechanisms 
possibly being virus-induced. Using the technique of 
immunodiffusion in an agar gel, Gold and Freedman 
(1965) demonstrated identical antigens common to 
malignant tumours derived from gut endoderm in 
adults and normal gut endoderm in feti of 2-6 months’ 
gestation. However, such antigens were absent from 
normal adult gut endoderm. 


Immunodiagnosis of malignant neoplasia 

The notion of common tumour-associated antigens 
leads to the idea of using their detection as a means for 
the immunodiagnosis of malignancy. Caspary and 
Field (1965) showed that when lymphocytes of 
patients with carcinomatous neuropathy were incu- 
bated with an encephalitogenic factor (EF) extracted 
from brain, they liberated a lymphokine which slowed 
the migration of macrophages in an electric field. A 
similar result followed incubation of lymphocytes 
from patients with cancer but without neuropathy in 
the presence of EF. This has formed the basis of a test 
for the presence of malignant disease (Field and 
Caspary, 1970; Caspary and Field, 1971). 

The principle involved is the liberation of a lympho- 
kine by reaction between a sensitized lymphocyte and 
its specific target antigen. In the present case the 
responsible lymphokine, macrophage-slowing factor 
(MSF), is formed when lymphocytes from patients 
with malignant disease, assumed to be sensitized to a 
common tumour-associated antigen, are incubated 
in vitro with that antigen. This antigen shows 
effective cross-reactivity with EF and a protein, 
tumour basic protein (TBP), extracted from malignant 
tissue. 
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Lymphocytes from the patient under investigation 
are incubated for 90 minutes at 20 C with EF or 
TBP in the presence of guinea pig macrophages. The 
speed of macrophage migration in an electric field is 
subsequently measured in a flat cell cytophorometer. 
As a control, lymphocytes and iius ohages are 
incubated without EF or TBP. If re = migration time 
over a fixed distance with EF or TBP present anc 
fc = migration time when antigen is absent, then 
(re—tc)tc x 100 is a measure of the percentage 
macrophage slowing. 

This percentage is greater for patients with malignant 
disease compared with healthy controls. Using this 
method, Field et al. (1973) reported that of 464 patients 
with known malignant neoplasia, 463 were correctly 
diagnosed. This finding was confirmed in a further 
100 cases studied by Pritchard et al. (1973). These 
authors also described a split incubation procedure in 
which MSF was separated from an initial lymphocyte 
antigen incubation mixture and reacted for 90 minutes 
at 37 ^C with guinea pig macrophages in a separate 
tube. The percentage macrophage slowing was then 
measured. This MOD-MEM test resulted in a greater 
differentiation between macrophage slowing when 
cancer patients were compared with controls, Macro- 
phage slowing could be prevented bv addition of the 
inhibitors actinomycin and puromycin at the second 
stage incubation. 

A further technical modification was described by 
Preece and Light (1974). They measured macrophage 
slowing in a capillary tube using closed circuit 
television. The cell was timed over a traverse of 25 u 
and the current was then reversed to obtain a second 
timing in the opposite direction. This method resulted 
in greater consistency of the individual results. Again 
greater macrophage slowing was found using Iv mpbo- 
cytes from cancer patients. 

Preece and Light (1974) also investigated the nature 
of MSF. They found that it could be liberated by 
incubation of normal lymphocytes with the mitotic 
stimulant concanavalin A. The material so produced 
had the same molecular weight and equivalent 
biological activity as the MSF described above. 


Tumour escape mechanisms 
The occurrence of tumour-associated antigens in 
human malignant neoplasia raises again the question 
of the mechanism of progressive malignant growth in 
spite of a presumptive immune response thereto. 

The idea that immunological surveillance affords 
some protection against the developmeht of de nora 
malignant tumours has received support from ihe 
findings of Penn and Starzl (1973). They reporte da 
5-6 per cent incidence of de nore cancer i1 organ 
transplant recipients receiving various forms of 
immunosuppressive therapy. Of 122 cases, 61 per cent 
were of epithelial and 39 per cent of mesenchymal 
origin. New tumours aiso developed in 20 psoriatic 
patients treated with methotrexate or aminopterin. 
These findings should, as the authors stress, be 
treated with caution because the induction of tumes 
may be due to a direct carcinogenic action of the 
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Table I: TESTS FOR IMMUNOLOGICAL COMPETENCE OF HUMAN PATIENTS 


Sub-population 


of lymphocytes €€———————— áRÓÁÓ URS a a ROC IR a IERI ERR RR UN 


In vivo 





Human to mouse normal lymphocyte transfer test 
(Rees and Symes, 1973b) 

sensitivity to DNCB (Bone and Campleiohn, 1973) 

Sensitivity to tuberculin (Hughes and Mackay, 1965) 

Sensitivity to streptokinase/streptodornase (Vari- 
dase) (Solowev and Rapaport, 1965) 


Tests 
assayed In vitro 
T cells Mitotic response to PHA (Elves and Israels. 1963) 
Spontaneous rosette formation with sheep erythro- 
cytes (Coombs et al., 1970) 
Microcytotoxicity to tumour cells (Takasugi and 
Klein, 1970) 
Tumour cell colony inhibition (Hellstrom et al., 19712) 
B cells Staining for surface immunoglobulin (Jondal et al., 


1972) 


Erythrocyte-antibody-complement binding capacity 


( Michlmayr and Huber, 1970) 


Immunoglobulin levels 
Heterophile antibody activity (Thomas and Fox, 
1973) * 
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immunosuppressive agents or their effect in activating 
latent oncogenic viruses. 

The tests available for estimation of lymphocyte 
function are listed in Table I Limitation of space 
preludes a detailed description of each so the interested 
reader should refer to the references cited. In principle, 
however, the mitogen phytohaemagglutinin (PHA) 
induces mitosis in T lymphocytes. On admixture of 
lymphocytes and sheep erythrocytes, the red cells form 
clusters around each T cell. B cells have on their 
surface antibodies which can be recognized by 
immunofluorescent staining. Also they will form 
clusters with heterospecific erythrocytes which have 
been treated with antibodies and complement. 
2-4-Dinitrochlorobenzene (DNCB), tuberculin and 
Varidase are all antigens which induce a T-cell- 
mediated delayed hypersensitivity response in man. 
Human lymphocytes when injected intradermally into 
a mouse produce a raised nodule of maximum diameter 
on day 2. This is a proliferation of lymphocytes due 
to a local graft versus host reaction. For a given 
number of lymphocytes injected, the size of the 
nodule is proportional to the immunocompetence of 
the patient. 

Patients with carcinoma of the breast, colon or 
rectum and bladder are those whose immune function 
has been most studied using some of these tests. In the 
case of breast carcinoma Hughes and Mackay (1965) 
showed a reduction in immunocompetence as assessed 
by skin responsiveness to tuberculin in patients where 
the disease was no longer localized; a finding con- 
firmed by Symes and Westwood (1974) using the 
human to mouse normal lymphocyte transfer test. 

In contrast, Whittaker and Clark (1971) and 
Watkins (1973) found diminished lymphocyte re- 
sponsiveness to PHA even in patients with localized 
cancer, whilst Thomas and Fox (1973) found a 
diminished level of naturally occurring heterophile 
antibodies to cow or pig erythrocytes in similar 
patients. Furthermore, Roberts (1974) found reduced 
skin reactivity to varidase in patients with localized 
breast cancer. Thus, while the association of immuno- 
depression with breast cancer is well established, the 
stage of the disease at which this occurs is sub judice. 
However, the authors cited, except for Thomas and 
Fox (1973), agree that the immunodepression is 
progressive with advancing disease. This finding is 
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consistent with the idea that the occurrence of 
neoplasia preceded the immunodepression. 

Bone and Camplejohn (1973) found that skin 
reactivity to DNCB was reduced in patients with 
carcinoma of the rectum in direct proportion to the 
clinical stage of the disease. 

Again, in the case of carcinoma of the urinary 
bladder McLaughlin et al. (1974) found a diminished 
lympocyte response to PHA which was more marked 
in patients with advanced disease. This finding was 
supported by the results of Catalona et al. (1974) for 
skin reactivity to DNCB. Furthermore, using the 
microcytotoxicity assay O'Toole et al. (1972) and 
O' Boyle et al. (1974) found that the ability of a 
patient's lymphocytes to respond to an allogenic cell 
culture line from a bladder carcinoma was greater the 
earlier the disease. 

In summary, there is evidence that immune 
surveillance may protect a patient from developing 
malignant neoplasia. Also, in overt disease host 
immunodepression may contribute to tumour pro- 
gression. 

A clue as to the mechanism of the immunodepression 
is provided by the findings of Hellstrom et al. (1971b). 
They reported that sera from 67 of 81 patients with 
growing malignant neoplasms blocked the cytotoxic 
effect of specifically immune lymphocytes against 
tumour cell lines, as assessed by the microcytotoxicity 
and colony inhibition tests. A blocking effect was seen 
when the tumour cells, lymphocytes and sera were 
taken from the same patient and also from different 
patients with the same histogenic type of tumour. How- 
ever, no blocking was seen when the same sera were 
tested on tumours of different type. Finally, blocking 
activity was seen in only 3 of 19 serum samples from 
patients who were symptom-free after therapy. 

The idea of an immune response blocking factor 
present in the serum of patients with neoplasia is 
supported by the observations that such sera could 
diminish PHA stimulation of normal lymphocytes 
(Gatti et al., 1970; Whittaker and Clark, 1971) and 
also human to mouse NLT reactivity (Symes and 
Westwood, 1974). . 

The nature of serum-blocking factor remains 
unknown, but the possibilities are analogous to those 
discussed by Baldwin et al. (1973) in relation to 
hepatoma-bearing rat serum (see above). 


Immunotherapy 

The key to successful immunotherapy for human 
tumours appears to be its use in combination with 
other methods of treatment. The principles underlying 
the available immunotherapeutic procedures have 
already been discussed. Clinical experience with the 
more promising of these methods will now be reviewed. 
a. Adjuvant: Adjuvant immunotherapy using BCG 
and C. parvum has been reported for a number of 
tumour types. 

,In the case of BCG the most studied neoplasms are 
the leukaemias. Mathé et al. (1972) reported the 
treatment of 30 patients with acute lymphoblastic 
leukaemia. All the patients were in remission induced 
by cytotoxic chemotherapy. Eight cases received 
intradermal scarification with BCG alone, a further 
S received irradiated leukaemic cells from a pool of 
patients with the same diagnosis and 8 cases were 
treated by a combination of these methods. The 
controls were 10 cases given no maintenance therapy. 
A significant prolongation of remission was seen in 
patients given immunotherapy regardless of type. 

Powles (1973) reported a similar study with acute 
myeloblastic leukaemia. Of 32 patients in remission, 
one group of 8 patients received maintenance chemo- 
therapy alone, another group of 9 patients immuno- 
therapy and a third series of 15 patients both 
treatments. Immunotherapy consisted of weekly 
injections of 1 x 10° live BCG organisms given in one 
limb with a Heaf gun using 40 punctures each at 
2mm. A different limb was used each week. Into the 
three limbs not receiving BCG on a given occasion 
were injected subcutaneously and intradermally a total 
of 1x 10° in vitro irradiated, stored, leukaemic cells 
from a pool of 80 patients with acute myeloblastic 
leukaemia. When the groups receiving chemotherapy 
alone and combined treatment were compared, the 
latter showed a doubling of both remission time and 
survival. Furthermore, a preliminary study indicated 
that the patients receiving immunotherapy alone fared 
as well as those receiving combined treatment. 

Gutterman et al. (1973) treated 28 patients with 
metastatic melanoma (regional lymph node or 
haematogenous spread) using one of two different 
strains of BCG. As a preliminary, total surgical 
removal of the tumour, as far as could be determined, 
was performed. The BCG was administered by 
scarification with a needle (20 scratches each 5 cm 
long) to a total dose of 6 x 10*-6 x 10* viable organisms. 
Eight of 9 patients receiving a lyophilized strain of 
BCG (Tice) were alive and disease-free more than 
| year after treatment, compared with 8 of 16 treated 
with liquid Pasteur strain BCG. When comparison 
was made with comparable patients treated by surgery 
alone, for cases with lymph node involvement, BCG 
produced a significant decrease in relapse rate and 
increase in survival rate. This was also true for the 
relapse rate of Tice BCG-treated patients with 
haematogenous spread. These findings illustrate a 
common phenomenon in BCG immunotherapy: that 
the outcome is dependent on the strain of organism 
employed, Generalized infection with BCG has 
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sometimes followed treatment. Thus, the use o! 
y radiation-killed organisms should be explored. 

Israel (1974) reported the use of C. parrum (4 mg 

week by subcutaneous injection) in the treatment of 
46 patients with metastatic breast cancer. [Thi 
organisms were given in combination with cytotoxic 
chemotherapy. The response was compared with a 
group of 43 patients treated by chemotherapy alone, 
Combined treatment produced the greatest therapeutic 
effect as assessed over a 2-year follow-up period. 
b. Adoptive: The use of adoptive immunotherapy 
by foreign immunologically competent cells has been 
the subject of a recent review (Symes and Riddell, 
1973). 

Symes et al. (1973) and Feneley et al. (1974) reporied 
the use of sensitized pig lymph node cells in the treat- 
ment of patients with stage T3 or T4 high or average 
grade transitional cell carcinoma of the urinary 
bladder. Tumour fragments from the patient were 
obtained by transurethral resection and implanted 
singly into pockets made in the small bowel mesentery 
of a pig. Seven days later the immunized mesenteric 
lymph nodes were excised and reduced to a cel 
suspension, which was injected into the arterial blood 
supply of the tumour. In 7 patients pig cell infusion 
was the only treatment, in a further 8 cases pig cells 
were given in the treatment of a major tumour 
recurrence following radiotherapy and in 11 cases pig 
cells were followed bv an attenuated course of radio- 
therapy (4000 rad in 15 doses over 3 weeks). The results 
of treatment were assessed by cessation of haematuria, 
cystoscopy, bimanual examination of the extravesical 
tumour and histological examination. of tumour 
biopsies. Of the patients in the three treatment groups, 
2. 4 and 9 respectively showed evidence of clinical 
benefit with tumour regression. Of the patients treated 
with cell suspension plus radiotherapy, 5 are alive and 
tumour-free in excess of 1 year following treatment. 
One, 4 and 8 patients in the respective treatment 
groups showed infiltration of the tumour with cosino- 
phils and/or giant cells accompanying the necrosis al 
4-8 weeks after treatment with pig cells and just prior 
to radiotherapy in those receiving combined treatment. 
It is possible that vascular thrombosis in the tumour or 
potentiation of the host's immune response through 
rejection of the pig cells may account for the anti- 
tumour effect. However, an initial anti-tumour effect 
due to the direct action of the sensitized pig cells 
would seem more likely in view of the finding (see 
above) that in rodent systems only immunized cells : 
effective. The resulting liberation of lyrhphokines may 
account for the subsequent influx of eosinophils and 
giant cells. The latter are thought to be activated host 
macrophages. They were first described by the late 
Professor A. G. Riddell and hence the name ‘Riddell 
cells’ is proposed. Such Riddell celis wouid be 
capable of further tumour cell destruction by reaction 
against the TSTA. Thus adoptive immunity i5 followed 
by a lymphokine-mediated potentiation of active 
immunity. Finally, radiotherapy would exert us 
maximum effect in the presence of a strong host 
anti-tumour response. 
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As a general conclusion it appears that whilst active 
and adjuvant immunotherapy is most effective in the 
presence of “minimum residual tumour, adoptive 
immunotherapy is of value in direct preportion to the 
amount of tumour present. 

In this review an attempt has been made to cover 
the aspects of the subject which seem to the author to 
have the greatest clinical relevance. 

The occurrence of tumour-associated antigens in 
both animal and human tumours seems to be well 
established. The balance between the host's ability to 
respond to these antigens, on the one hand, and their 
association with immune response blocking factor, on 
the other, determines the regression or fatal pro- 
gression of the neoplastic process. Therapeutic 
procedures designed to enhance the host’s immune 
response to TSTA would thus seem a logical addition 
to therapy for malignant neoplasia. 
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Partial thyroidectomy for thyrotoxicosis 


A. L. GOUGH AND R. W. NEILL* 


SUMMARY 

In a study of 235 consecutive patients who had under- 
gone partial thyroidectomy for thyrotoxicosis 86 per 
cent “of the patients who were traced were euthyroid. 
Only 9 per cent had developed hypothyroidism and 4 per 
cent had become toxic again. It is concluded that the 
partial operation will render the great majority of 
patients euthyroid and that the subtotal operation 
should be abandoned. 


RECENT reports have indicated a high incidence of 
hypothyroidism following surgery for thyrotoxicosis 
(Beahrs and Sakulsky, 1968; Hedley et al., 1970; 
Michie et al., 1972) and that the onset of hypo- 
thyroidism is maximal during the 2 years following 
surgery, and thereafter the incidence is low (Olsen 
et al., 1970). 

The purpose of the present study is to review the 
thyroid status of 235 consecutive patients who had 
partial thyroidectomy for primary hyperthyroidism 
and toxic nodular goitre, with particular reference to 
the incidence and onset interval of hypothyroidism, 
The patients were treated by a combined medico- 
surgical group from 1962 to 1971 inclusive. 


Patients and methods 

The 235 patients (210 female and 25 male = 8-4: 1) 
had an age range from 13 to 68 years with a mean 
of 32-2 years. They were carefully evaluated pre- 
operatively and the diagnosis established beyond 
doubt. The clinical diagnostic index for hyper- 
thyroidism (Crooks et al., 1959) placed the patients in 
two groups: 

Group I: Those clinically toxic (score > 19). 

Group II: Those with equivocal status (score 11-19). 
No patient had a score of «11. The number in group 
I was 147 (62 per cent) and in group H was 88 (38 
per cent). Estimation of either protein-bound iodine 
(PBI) or 2-hour ?' uptake provided objective 
evidence of hyperthyroidism. The values in our 
laboratory about which toxicity is suspected are a 
PBI > 8ug per cent and a 2-hour I uptake > 30 per 
cent. 

All the operations were fairly standard, being 
carried out on one surgical unit. The technique 
employed was a seven-eighths partial thyroidectomy 
with division of the superior thyroid artery (and 
ligation in continuity of the inferior thyroid artery). 
Each recurrent laryngeal nerve was visualized during 
‘the procedure and it is probable that about 10g of 
functioning thyroid tissue remained. Patients were 
seen and evaluated postoperatively at a Thyroid 
Clinic during varying periods, follow-up being 
discontinued when the thyroid status was satisfactory. 


Results of further preoperative tests of blood group 
and anti-thyroid antibodies were available for the 
majority of patients, as was the length of preoperative 
anti-thyroid drug therapy. The weight of the thyroid 
specimen and its histology were available in each case. 

The present study reviewed all the patients who 
could be traced and assessed their thyroid function as 
follows: 

1. Clinically, by using criteria for hypothyroidism 
(Billewicz et aL, 1969) and for hyperthyroidism 
(Crooks et al., 1959). 

2. Biochemically, by estimating the serum thyroxine- 
by-column iodine (T4). 

The clinical state was determined in the first instance 
by the same interviewer in each case. If the clinical 
category was at variance with the biochemical results 
the patient was seen again by a different interviewer 
and the tests repeated. This enabled a definite decision 
as to thyroid status to be made for each patient. 


Results 

One hundred and eighty-five patients (78-7 per cent of 
the total) were available for follow-up evaluation 
(Table I). The female to male ratio was 8:5 : | and the 
age range for the group was 13-55 years with a mean 
of 34-4 years. The mean ages did not differ significantly 
between the groups (Table II) The time between 
operation and review ranged from 18 months to 


Table I: SUMMARY OF FOLLOW-UP EVALUATION 








1962 3 9 { f 
1963 10 0 1 7 
1964 9 0 i 4 
1965 12 2 2 6 
1966 17 4 2 9 
1967 30 5 { [2 
1968 22 3 0 5 
1969 23 Ü 0 i 
1970 18 2 Q i 
1971 15 2 uU 4 
Total 159 IR 8 A0 
76 86 9-7 4-3 
& 
Table H: MEAN AGE OF GROUPS 
Mean age «s.d. 

Group (yr) P 
Euthyroid 32-58. 9-76 
Hypothyroid 3VRS 97H í 
Hyperthyroid 36-87 + 2-41 ( 
Lost group 29-$4 PEIO 0-0 


Significance calculated using r-test comparing euthyroid with 
other groups. 
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Table Hi: INTERVAL BETWEEN OPERATION AND 
REVIEW 


Mean follow-up 





Group interval i- s.d. (mth) P 
Euthyroid 62-37 34-13-55 
Hypothyroid 58:48 +- 11-60 0] 
Hyperthyroid 6022-1263 203 


Significance calculated using /-rest comparing euthyroid with 
other groups. 


Table IV: PATIENTS BECOMING HYPOTHYROID 
PER YEAR FOLLOWING SURGERY 

Year: 0-1 No. of cases: 9 vas QD 

1-2 i 6 

2-3 0 0 

1.4 2 11 

4-5 4 22 

5-6 2 it 

Total 18 100 


Table V: INTERVAL FROM SURGERY TO 
DIAGNOSIS OF RECURRENT THYROTOXICOSIS 


Year: 0-1 No. of cases: 0 
1-2 § 
2-3 i 
3-4 | 
4-5 © 
5-6 4 
6-7 2 


Table Vi: COMPARISON OF SPECIMEN WEIGHT IN 
EACH GROUP 
Mean weight of specimen 





Group «s.d. (g) P 
Euthvroid 57°15 + 33-50 
Hypothyroid 51°83 422-59 05 
Hyperthyroid 67-50 |. 30-70 SOLS 


65-62 4. 37-06 “= 0-05 


Lost group 





Significance calculated using r-test comparing euthyroid with 
other groups 


Table VII: LENGTH OF TIME PATIENTS RECEIVED 
ANTI-THYROID DRUGS 


Mean time receiving anti- 


Group thyroid drugs -:- s.d. (mth) P 
Euthyroid 1 13-4: 16-16 
Hypothyroid 71 4 15-7] 0 
Hyperthyroid i 25; oo - 14-49 “= Q-4 
Lost group 9-18 2-12-72 0-2 


Significance calculated using r-test comparing euthyroid with 
other groups. 
* 


Table VIH: PATIENTS WITH SIGNIFICANT 
LYMPHOCYTIC INFILTRATION OF THE 
HISTOLOGICAL SPECIMEN 


No. of cases with 


Group lymphocytic infiltration P 
Euthyroid 23 out of 159 
Hypothyroid 4áoutof 18 >Ü! 
Hyperthyroid | outof 8 >03 
Lost group i2 out of 50 03 


Significance calculated using r-test comparing euthyroid with 
other g peoups. 
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l] years (mean 5:1 years), and in only 14 patients was 
the interval less than 2 years. The mean follow-up 
interval for each group is shown in Table 1H. One 
hundred and fifty-nine (86 per cent) of the patients 
were found to be euthyroid; 16 of these patients had 
been investigated previously for symptoms suggesting 
thyroid dysfunction occurring in the postoperative 
period. No confirmatory evidence for this was found 
in any patient and none had received thyroxine or had 
required further anti-thyroid therapy. 

Eighteen patients (9-7 per cent) were proved hypo- 
thyroid; 13 of these had been diagnosed previdusly 
and were receiving thyroxine at the time of review. 
The interval between operation and the diagnosis of 
hypothyroidism ranged from 1 month to 6 years (mean 
2'6 years, Table IV). A more precise estimate of the 
time of onset of hypothyroidism proved impossible 
either from questioning or from case note details. It 
was necessary to adjust the dose of thyroxine in 6 of 
these 13 patients on the basis of results of the present 
review. 

Five patients were diagnosed as hypothyroid at 
this review. Four presented with symptoms suggest- 
ing thyroid underactivity and this was confirmed 
by thyroid biochemistry. The fifth was clinically 
euthyroid although her T4 iodine was « 0:5 ug/100 ml 
on two occasions, and a very high thyrotrophin level 
was found on stimulation with thyrotrophin-releasing 
hormone. 

Eight patients (4-3 per cent) had developed recurrent 
thyrotoxicosis; 4 of these had already received treat- 
ment—3 with radio-iodine and | by further surgery — 
and were euthyroid. The other 4 were diagnosed at 
this review. All had obvious toxic symptoms which 
had been present for between 3 and 18 months. The 
interval between operation and the diagnosis of 
recurrent thyrotoxicosis ranged from 3 to 7 vears 
(mean 5:6 years, Table V). 

Fifty patients (21-3 per cent) were lost to follow-up. 
Of these, 4 had died, none from disease connected 
with thyrotoxicosis or its treatment. One had developed 
recurrent toxicity 4 months after surgery which 
required treatment with carbimazole. Nine patients 
who were living in other parts of the United Kingdom 
were subjected to questionnaire evaluation and none 
revealed symptoms attributable to thyroid disorders. 
Thirty-six patients were completely untraceable. 

Michie et al. (1972) felt that the most significant 
contributory factor to the development of hypo- 
thyroidism following subtotal thyroidectomy in their 
review was remnant size. We feel this to be a most 
difficult parameter to measure accurately at operation. 
We have, however, compared resected specimen 
weights which were available for all the patients 
(Table VI). Analysis shows no significant difference 
between the groups. 

The length of time that each patient received anti- 
thyroid drug therapy was compared between each 
group, and again no measurable difference was found, 
(Table VII). 

Several authors (Hargreaves and Garner, 1968; 
Beck et al., 1973) have reported a correlation between 


* 


Table IX: COMPARISON OF PREVIOUS SERI 
SINCE 1960 





$ 


Partial thyroidectomy for thyrotoxicosis 


ES REPORTING SURGICAL TREATMENT OF THYROTOXICOSIS 


Esso: Hoper: Probabia "m 
a Euthyroid thyroid thyroid io Pur ad 
No.in followed 22-2  L—0————— 0 ———— Lost to Type of remnant follow-up 
Author series up No. Z% No. % No. X follow-up operation size (g) (yr) 
Painter (1960) 172 168* 141 84 26 1$ | 0-6 4 44 Subtotal 2-4 Mean 4 
124 Partial 8+ 
Taylor and Painter 43 43 37 86:5 4 9 2 45 0 Partial 8 p-d 
(1962) 
Green and Wilson 251 2361 205 87 12. 5 19 $8 15 Partial oe 2-12 
(1964) 
Roy et al. (1967) 88 84 71 85 4 5 9 H 4 Partial 8-16 2-8 
Plested and Pollock 30 30 26 87 3 10 | 3 0 Partial S. Nol stated 
(1967) 
Murley and Rigg 82 82 76 925 6 5 0 0 Partial 6-16 Mean 6 
(1968) 
Beahrs et al. (1968) 347 355 19] 549 152 42:8 12 3-3 22 Subtotal 24 E 
McNeill and 172 123 100 81:3 &. ‘@S-. f5 122 49 Partial Ro Mean 9 
Thomson (1968) 
Hedley et al. (1970) 254 179; 80 S48 51 4638 6 4:1 75 Subtotal 2-4 2i 
Olsen et al. (1970) 285 198 135 68 S0 25 13 7 71i Subtotal 2-4 25 
Michie et al. (1972) 278 278 141 $51 137 49 0 0 Subtotal 4 24 
Partial IO 
Pegg et al. (1973) 373 373 209 56 164 44 0 0 Subtotal 4 3. 
Partial 10 
Present study (1974) 235 185 159 86 I8 97 8 43 50 Partial 10 Mean 5-3 


* Including 8 patients who died and 29 followed up by post. 
t Of these, 123 were seen. 

* Of these, 146 were used in the study. 

8 There were 7 (4-875) equivocal cases. 

i| Follow-up 2 years or less. 


the degree of lymphocytic infiltration of the resected 
specimen and the subsequent development of hypo- 
thyroidism. Table VIII compares this aspect in our 
series. Whilst the proportion of specimens with 
Iymphocytic infiltration is greater in the hypothyroid 
group, the difference between groups is not statisti- 
cally significant. 


Discussion 
The purpose of this study was to assess our results in 
treating thyrotoxicosis, prompted mainly by disquiet- 
ingly high hypothyroid rates following surgery reported 
in other series. Whilst appreciating the limitation of 
retrospective analysis in producing a high follow-up 
failure rate, which was 21 per cent in this series, this 
is surely better than continuing with any method of 
treatment of uncertain worth. Of the nearly 80 per 
cent of patients available for review, some 86 per cent 
are in complete thyroid equilibrium after partial 
thyroidectomy. The number of patients who developed 
hypothyroidism was 10 per cent of the follow-up 
group and this appears a much more acceptable 
figure than those quoted recently approaching 50 per 
cent. It is difficult to see that our evaluation is grossly 
inaccurate or our patients significantly different from 
those of other series. It also seems improbable that a 
large proportion of the untraced patients would have 
abnormal thyroid status. However, as only 50 per 
cent of the hypothyroid patients were diagnosed in 
. the first year and this did not reach 100 per cent until 
. 6 years, it seems likely that a few euthyroid patients 
will eventually become hypothyroid and a figure of 
about 15 per cent would represent a truer incidence in 
our patients. Similarly, it is likely that the recurrent 


toxic group may increase during the next 5 years. lt is 
worth emphasizing that 5 hypothyroid and 4 hyper- 
thyroid patients previously undiagnosed were found 
and treated during the course of this review, This 
would reinforce the view that long term follow-up of 
patients treated by partial thyroidectomy is desirable. 

A comparison of hypothyroidism rates has been 
made between our results and those published since 
1960 (Table 1X). It seems that the significant factor 
determining the development of postoperative hypo- 
thyroidism is the type of operation and the remnant 
size, as Michie et al. (1972) have suggested. it is 
evident that subtotal thyroidectomy, leaving some 
2-4 g of tissue, will produce an unacceptably high 
incidence of hypothyroidism. Partial thyroidectomy, 
however, in which the remnant size is usually between 
8 and 16g will produce a euthyroid state in about 
80 per cent of patients. 
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The single thyroid nodule and carcinoma 
G. MESSARIS, K. KYRIAKOU, P. VASILOPOULOS AND C. TOUNTAS* 


SUMMARY 
A review of 568 cases of single thyroid nodule operated 
upon during the period 1960-72 is presented. 

Fenales were more frequently affected than males, 
the ratio being 86:1. The right lobe was more 
frequently involved (57-6 per cent) than the left. The 
nodules in our series were classified according to the 
scintiscan findings as follows: cold 466 cases (82 per 
cent), warm 32 cases (5:6 per cent) and hot or toxic 
70 cases (12-4 per cent). The incidence of carcinoma 
was 12 per cent and 6:2 per cent in cold and warm 
nodules respectively. No malignancy was found in 


either hot nodules or toxic adenomas. The incidence of 


carcinoma was higher in male patients and significantly 
higher in patients of over 60 years. 


NEoPLASTIC lesions of the thyroid gland most often 
present as nodular goitre. The various types of 
thyroiditis also present as nodular goitre and include 
lesions that are adenomatous, fetal adenomatous and 
cancerous. 

The incidence of cancer in nodular goitre has been 
variously reported to be from 1 to 25 per cent ( Miller 
ct al, 1965; Taylor and Psarras, 1967; Koutras, 
Livadas et al., 1968). 


Materials and methods 

The present study consists of 568 patients with a single 
thyroid nodule who were operated on at the Second 
Surgical Clinic of the University of Athens in the 
period between 1960 and 1972. A single thyroid nodule 
was accepted as being any localized enlargement of the 
gland without an obvious increase in the size of the 
remaining thyroid tissue. 

All the patients were examined by the thyroid 
tests. These tests include measurement of the uptake 
of H at 2, 4, 10 and 24 hours and of the PB '"T at 
48 hours and the performance simultaneously of a dot 
scan and a photoscan by a Baird Atomic, type 500. 
apparatus. The single thyroid nodules were described 
as ‘hot’. ‘warm’ or ‘cold’ according to the concentra- 
tion of radio-iodine compared with the surrounding 
parenchyma. Of the patients with a single thyroid 
nodule, pathological data were available after surgical 
excision. 


Results 
Patients with a single thyroid nodule constituted about 
, 60 per cent of the total number of patients operated on 
for thyroid disease during the period from 1960 to 
"1972. 
The distribution of the nodules according to the 
age and sex of the patients is shown in Table I. Wt can 


be seen that single thyroid nodules are more frequent 
in the age-group of 21-40 years, while they are less 
common at the extreme ages. A high preponderance 
of females over males in a ratio of about 8:1 is 
evident. The higher incidence of single nodules in 
females is more or less constant for all age groups. 
Table IT shows the distribution according to the 


Table I: DISTRIBUTION OF 568 SINGLE THYROIDO 
NODULES ACCORDING TO AGE AND SEX 





Age (yr) Males Females Total 7i 
0-20 3 26 29 5.1] 
21-40 26 235 261 435-94 
41-60 24 219 243 DET, 

61 3 30 35 &d 
Total 58 510 S68 LO0-OU 





Table H: LOCATION OF 568 THYROID NODULES 


Location NO. of cases 








Right lobe 327 57-6 
Left lobe 209 Brae 
Isthmus 33 de 


Table IH: SCINTISCAN RESULTS 


Type of nodule No. of cases 


Cold i56 al] 
Warm Se Sh 
Hot or toxic adenoma 70 ta. 





Table IV: HISTOLOGY RESULTS IN RELATION TO 
FUNCTION 








Type of nodule Benign 
Cold 410 
Warm 30 
Hot ar toxic 70 
adenoma 
Total 510 58 S568 


Table V: TYPE OF THYROID MALIGNANCY I 
58 CASES 





Type No. of cases 3 
Papillary 19 
Follicular 16 
Anaplastic 9 E 
Mixed Q 5 
Medullary 3 &. 
Sarcoma 2 3d 





= 
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location in the thyroid. It is clear that the right lobe is 
more frequ&ntly affected than the left or the isthmus. 

The sciatiscan results are shown in Table III. Cold 
nodules are about eight times more frequent than 
warm, hot or toxic adenomas. Cold and warm 
nodules together make up 87-6 per cent of the total. 

The overall incidence of carcinoma was 10-2 per 
cent; 58 cases were proved histologically out of 568 
patients. The histology results in relation to function 
of the single nodules are shown in Table IV. Fifty-six 
of the 466 cold nodules and 2 of the 32 warm nodules 
were proved to be carcinomas, an incidence of 12 and 
6:2 per cent respectively. No malignancy was found in 
either hot nodules or toxic adenomas. 

The carcinoma was located more often in the right 
lobe and was more frequent in males than in females 
and in patients of over 60 years. The types of thyroid 
malignancy in 58 cases are shown in Table V. 


944. 
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The effect of posture on the gastric emptying of 
solid meals in normal subjects and patients 


* 


after vagotomy 


B. D. HANCOCK, E. BOWEN-JONES, R. DIXON, T. TESTA, L 


AND D. J. COWLEY* 

* 
SUMMARY 
The effect of posture on gastric emptying of solid meals 
has been studied in normal subjects and compared with 
the effect in patients who had recently had either a 
truncal vagotomy and pyloroplasty or a highly selective 
vagotomy. The meal was labelled with Cr and 
emptying monitored with a gamma camera. 

The stomach of the normal subjects emptied at the 
same rate whether they were standing up or lying down. 
Patients tested less than 3 months after truncal vagotomy 
and pyloroplasty and also after highly selective 
vagotomy had significantly faster (P<0-01) gastric 
emptying when standing than when lying down. After 
truncal vagotomy and pyloroplasty emptying was 
significantly slower than normal when lying down but 
normal when standing. After highly selective vagotomy 
emptying was normal when lying down but significantly 


faster than normal when standing. 


Some of the unpleasant sequelae of vagotomy— 
diarrhoea, dumping and postprandial fullness—may 


result from disordered gastric emptying (McKelvey, 
1970; Cowley et al., 1972; Colmer et al., 1973; Haynes 
et al.. 1973). Measurements of gastric emptying rates 
have produced conflicting results, partly because of the 
variable conditions under which the tests have been 
carried out. Variables of particular importance are the 
composition of the meal, the posture adopted by the 
subject during the test and the method of measure- 
ment. There is some evidence to suggest that liquids 
normally leave the stomach more rapidly than solids 
(Heading et al., 1971), and in dogs this is more marked 
after vagotomy (Wilbur and Kelly, 1973). The effect 
of posture has been studied only with liquid meals, 
which in patients after vagotomy leave the stomach 
more rapidly when the subject is seated than when he 
is lying on the left side (McKelvey, 1970). 

Our understanding of the effects of various types of 
vagotomy on gastric emptying of solid meals might 
influence the choice of operation and a knowledge of 
the effect of posture might affect the management of 
the sequelae. In this study the effect of truncal 
vagotomy and pyloroplasty and of highly selective 
vagotomy (Johnson and Wilkinson, 1970) on the rate 
of emptying of solid meals is reported. The effect of 
posture on the emptying rate is reported in normal 
individuals and in patients after both types of 
vagotomy. A solid meal was labelled with radioactive 
51Cr and the rate of emptying measured with a gamma 
camera, 
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Materiais and methods 
The subjects studied were 10 healthy volunteers, 5 
patients within 3 months after truncal vagotomy anc 
pyloroplasty and 5 patients within 3 months after 
highly selective vagotomy. The rate of gastric emptying 
was studied on two occasions in each subject; once 
while lying down and once while standing. The mean 
time interval between tests was 7 days for norma! 
subjects and 5 days for each group of postvagotomv 
patients. In postoperative patients the order in which 
the two tests were carried out was randomized tc 
eliminate the effect of recovery which occurs within 
the first 3 months after truncal vagotomy (Cowley ei 
al., 1972). 

The method chosen was a modification of thai 
described by Jones et al. (1970). A standard mea! was 
labelled with ®'Cr and a record of the rate at which i 
left the stomach was made by continuous monitoring 
with a gamma camera. The meal consisted of half a 
cupful of instant porridge (Ready Brek), 250 m! of 
milk, half of which was used to make the porridge and 
one thick slice of lightly buttered bread and 
marmalade; 200 2Ci of Cr as sodium chromate were 
mixed with the porridge during its preparation. The 
meal was eaten whilst the subject was seated, and after 
finishing the meal he lay supine under the gamma 
camera in one test or stood against the camera in the 
other. During recording in the recumbent position 
the subject lay in the same position for 90 minutes. 
In the standing test, recordings were taken for 2) 
minutes at intervals of 7 minutes, so that the subject 
could move between recordings. The camera was 
centred over the stomach with the aid of an oscilio- 
scope display, and by placing markers on the trunk 
it was possible to re-position him accurately against 
the camera. In practice this allowed 2 subjects to be 
recorded during the same period. The recordings were 
made over 90 minutes. 

During this period activity recorded hy the gamma 
camera was continuously stored on magnetic tape on 
a PDP 12 computer, and at the end of recording 


TONS 
A 


frames consisting of integrated counts for 5-minute 


were shown in sequence on a television screen. At the 
start of the sequence the gastric outline was delineated 
on the screen with a light writing pen (Fig. i1. The 
computer, suitably programmed, printed out the count 
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Gastric image shown on a television screen from the 


| he 


Fig. 1. 
integrated counts of first S- minute recording period 
ith a light writing pen 


gastric outline is marked w 





Gastric outline after the first § minutes of the 


Fig. 2. 
recording showing rapid initial emptying 


rate of activity within this marked gastric area for the 
remainder of the test period. A decreasing count rate 
was obtained which represented the rate of emptving 
of the isotope from the stomach. The time from the 
start of the meal to the start of the recording was 
about 10 minutes, and in this short time it 
sometimes clear from the first picture that a consider- 
able proportion of the isotope had already entered the 
small intestine (Fig. 2). An estimate of the degree of 
emptying that had occurred from the start of the meal 
to the start of the recording was obtained in the 
As the gamma camera monitored the 


Was 


following way 
radioactivity for the whole of the upper abdomen it 
was possible to subtract the initial count rate of the 
stomach area from the count rate of the whole field 
being counted (corrected for background radiation) 


046 : 





Fig. 3. Percentage emptying against time for 10 normal 
subjects (mean 
once lying down 


s.e.m.) each recorded once standing and 

The apparent difference after 50 minutes 
was entirely due to | subject whose stomach emptied vers 
slowly when lying down 








fable 1: ESTIMATES OF INITIAL EMPTYING TIMES 
Mean time to Mean 
Start of recording Initial 

Irom start ol emptving 
Group Posture meal (min) C.) 
Normal (n I0) Standing 10-3 . 
Lying 7-4 16 

Truncal vagotomy Standing I 1:0 I5 
and pyloroplasty Lying 9-5 I7 
(n — S) 

Highly selective Standing 11:0 17:4 
vagotomy Lying 10-0 17-6 
(n — 5) 

Not estimated 
and thus obtain an estimate of the percentage of 


isotope that had alreadv left the stomach 


Expression of results 
Results were expressed in two ways. Emptying of solid 
meals is approximately exponential (Griffiths et al.. 
1966) so that calculation of the half emptying time 
(7T,) was generally a satisfactory method. This 
calculated by the method of least squares from the 
regression line of the logarithm of count rate against 
linear time. In subjects whose emptying was rapid a 
good exponential fit was obtained, but when emptying 
In these circum- 
stances, although a single expression of 7 


Was 


was prolonged the fit was less clear 
was very 
convenient, it was more accurate to plot the percentage 
of gastric emptying against time, taking the count rate 
from the first recording period as 100 per tent. A 
Statistical Comparison between results for the whole ' 
test period was made by calculating the area between 
emptying curve and a horizontal drawn 


the line 


Lying down 
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Fig. 4. Percentage emptying against time for 5 patients 
within 3 months of truncal vagotomy and pyloroplasty 
(mean + s.e,m.) each recorded once standing and once lying 
down. 
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0 20 40 
Minutes 
Fig, 5. Percentage emptying against time for three groups 
studied all shown while standing. 


Table H: GASTRIC EMPTYING EXPRESSED AS HALF 
EMPTYING TIMES 
Mean T, ; s.d. (min) 


Lying 
59:53 
346 = 156 


* Group 


Normal (n == 10) 

Truncal vagotomy and pyloro- 
plasty (n = 5) 

Highly selective vagotomy (n = 5) 24 -6:9 68 
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non-parametric Mann-Whitney U-test was app 
to these results. 
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Results 
There was no significant difference in the 
emptying estimates in any of the three groups studied 
(Table I). 
In normal subjects posture did not affect. signifi- 
cantly the rate of emptying (Fig. 3 and Tabie IT). 
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In all the patients who had bad a truncal vagotomy 
and pyloropfasty the stomach emptied more rapidly 
when standing than when lying down (Fig. 4). This 
difference was significant (P<0-01). When lying 
down the rate of emptying was significantly less than 
in normal subjects (P<0-01), but when standing the 
results were normal (Figs. 5, 6). 

In all the patients who had had a highly selective 
vagotomy the stomach also emptied significantly more 
rapidly when standing than when lying down (P< 0-01, 
Fig. 7), but when lying down the rate was normal. 
When standing the rate of emptying was signi- 
ficantly faster than that in normal subjects (P « 0:01, 
Figs. 5, 6). 


Discussion 

Posture had a very striking effect on the rate of gastric 
emptying of solid meals after both types of vagotomy, 
but had no effect on emptying in normal subjects. In 
patients tested soon after truncal vagotomy and 
pyloroplasty the stomach emptied abnormally slowly 
when lying down but at the same time as normal 
subjects when standing. The stomach of patients after 
highly selective vagotomy emptied at the normal rate 
when lying down but abnormally fast when standing. 
These differences in the rate of gastric emptying with 
different postures after truncal vagotomy and pyloro- 
plasty are similar to those observed with liquid meals 
(McKelvey, 1970). Their suggested explanation for 
this finding was that total gastric vagotomy and 
incompetence of the pylorus made the stomach 
incontinent and allowed liquids to spill out under the 
influence of gravity. Our finding in the present study 
that postural changes also occur after the much more 
limited procedure of highly selective vagotomy does 
not entirely support this view. It seems likely that 
vagal denervation of the upper two-thirds of the 
stomach will itself cause the postural difference and 
hence the rapid emptying while standing after highly 
selective vagotomy. Thus, having excluded the drain- 
age procedure as the cause of this phenomenon, we 
must determine how vagotomy of the body of the 
stomach could be responsible. 

Stadaas and Aune (1971) found that truncal 
vagotomy had a fourfold effect on gastric motility: 
(1) increasing basal pressure, (2) abolishing gastric 
contractions, (3) impairing receptive relaxation and 
(4) retarding ‘adaptive contraction’. The increase in 
basal pressure has also been found to follow both 
truncal and highly selective vagotomy in dogs and to 
be accompanied by accelerated emptying of liquids 
(Wilbur and Kelly, 1973). These investigators 
concluded that emptying of liquids is regulated by the 
tension in the body of the stomach, which is increased 
by both types of vagotomy. Other workers have found 
that liquids empty faster from human stomachs after 
vagotomy (Clarke and Williams, 1972; Humphrey and 
Wilkinson, 1972). However, this finding by itself 
would not account for the different emptying rates 
with posture and it seems that gravity must exert an 
unopposed effect after vagotomy, whereas in the 
normal stomach it appears to make no difference. 
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Wilbur and Kelly (1973) also found that the 
emptying of solid spheres appeared to be controlled 
by a different mechanism and depended more on 
antral motility than on tension in the body of the: 
stomach. The standard meal which we have used in the 
present study may be criticized because it has both a 
solid and a fluid component. This, however, is a physio- 
logical meal and unlike artificial spheres is capable of 
being digested to chyme which is the viscous ‘liquid 
form in which solids leave the stomach. The mean 
half emptying time (7,) in normal subjects of 75 
minutes was very similar to that found by 'ether 
investigators who have studied emptying of isotopi- 
cally labelled solid meals (Griffiths et al., 1968; Harvey 
et al., 1970). 

It was interesting that in this small series there was 
no difference 1n the initial emptying rate between the 
controls and the patients after truncal or highly 
selective vagotomy. These results are at variance with 
those of other workers (George et al., 1968; Gunn 
et al., 1973; Haynes et al., 1973), who have found rapid 
initial emptying after vagotomy. The figure obtained in 
the present series was, however, only an estimate and 
two possible sources of inaccuracy exist. First, some of 
the isotope may have passed down the intestine below 
the area being monitored by the camera, and 
secondly, it is difficult to measure exactly the unevenly 
distributed background radiation. Since the same area 
was chosen to estimate background for each 
recording our estimate of initial emptying does appear 
valid. 
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A trial of 1-(2-chlorethyl)-3-(4-methyl-cyclohexyl)- 


1-nitrosourea in the treatment of patients with 
advanced gastro-intestinal cancer 


G. R. GILES, R. HALL. T. G. BRENNAN AND T. S. WORTHY* 


SUMMARY 

This paper describes an uncontrolled preliminary study 
of a nitrosourea drug  1-(2-chlorethyl)-3-(4-methyl- 
cyclohexyl)-1-nitrosourea, testing its activity against 
advanced gastro-intestinal cancer. Used as a single 
agent in a single oral dose, the objective remission rate 
was only Il per cent. Palliation of symptoms was 
achieved in one-third of the cases. Side-effects were 
commonly seen, with immediate nausea and vomiting in 
two-thirds of the patients and evidence of bone marrow 
suppression in 55 per cent. This particular nitrosourea 
derivative does not appear to have a significant advantage 
over other forms of cytotoxic therapy when used as a 
single agent. 


Ir is not always recognized that deaths from gastro- 
intestinal tract cancer are more common than deaths 


from all other types of cancer. While the results of 


surgery continue to improve, these changes have been 
largely gained by improvements in general patient 
care and diagnosis and may not be due to a better 
control of the neoplastic process. It is now clear that 
surgical procedures for gastro-intestinal cancer will 
need supplementation by other forms of therapy. At 
the present time the most appropriate supplementary 
treatment appears to lie with the use of cytotoxic 
agents either as an adjuvant to surgery or for the 
control of metastatic deposits. 

Although cytotoxic agents have been available for 
some years, the results of such treatment in patients 
with gastro-intestinal cancer have not yet added 
significantly to the worthwhile survival of patients who 
have not achieved a surgical cure. There is clearly a 
need for new drugs which are active against gastro- 
intestinal carcinoma. This study was conducted by a 
co-operative group of surgeons to test the efficacy 
of i-chlorethyl-3-(4-methyl-cyclohexyl)- 1-nitrosourea 


Table 1: SITE OF PRIMARY TUMOURS 


Site: Stomach No. of cases: [5 


Pancreas 5 
Colon 21 
Rectum 12 


Table H: TOXICITY OF METHYL CCNU THERAPY 


Toxic reaction 





Nausea and/or vomiting 64 

Leucopenia < 3000/mm* 34 

Thrombocytopenia « 100 000/mm? 85 

Anaemia (fall in haemoglobin 2 g) 32 
* 


95( | 


* 
(methyl CCNU) used as a single agent in patients 
with advanced gastro-intestinal carcinoma. 


Materials and methods 

Fifty-three patients were selected for study. All had 
histologically confirmed carcinoma originating in the 
gastro-intestinal tract which had progressed beyond 
any hope of a surgical! cure. The sites of the primary 
tumours are shown in Table I. All the patients had 
measurable areas of known malignant disease and 
these served as objective indicators of the response to 
the chemotherapy. 

Twenty-five patients were male and 28 were female. 
Their mean and median ages were 68 and 69 years 
respectively and ranged from 53 to 72 years. All the 
patients were maintaining a reasonable state of 
nutrition and were ambulant. No patient had received 
any previous chemotherapy or radiotherapy and all 
the patients had normal white cell counts (4000/mm?) 
and normal platelet counts (200 000/mm?). Chemo- 
therapy was deferred for 4 weeks following any 
abdominal operation. 


Treatment procedure 

The patients were fasted for 4 hours before treatment. 
Methyl CCNU was administered orally in gelatine 
capsules at a dosage of 200 mg/m* in a single dose. 
For patients with oedema or ascites the estimated dry 
weight was used in dosage calculation. Stemetil 
tablets 5 mg were given orally every 8 hours for 48 
hours in an attempt to prevent vomiting. 

The haematocrit, leucocyte and platelet levels were 
measured weekly for the duration of the study. 
Patients were reassessed at 8 and 12 weeks following 
treatment. All the patients whose tumour remained 
objectively stable or who showed an objective 
response were retreated at 8 weeks with a further dose 
of methyl CCNU where the patient's general 
condition permitted. The dosage of methyl CCNU 
was reduced if excessive toxicity had occurred with 
the preceding treatment. 


Results 
Toxicity 
The toxic reactions experienced by our 53 patients 
to their initial course of methyl CCNU are listed in , 
Table il. Nausea and vomiting usually began within 
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3 hours of the treatment and persisted for up to 4 
hours. The symptoms had completely disappeared by 
.the next day. 

Marrow depression was often delayed with a 
median nadir of the platelet count on the twenty-first 
day (range 14-35 days) and a median nadir of the 
leucocyte count on the twenty-eighth day (range 
14-49 days). One patient died on the twenty-sixth day 
with a profound leucopenia and thrombocytopenia 
complicated by a septicaemia, and the death is 
presumed to be drug-related. A further patient had a 
massive haematemesis from an inoperable gastric 
carcinoma and this was associated with a platelet 
count of 60 000/mm?. 

In no patient was there evidence of nephrotoxicity. 
Liver toxicity was not demonstrable except in one 
patient at autopsy where the liver appeared to have 
been damaged from both a macroscopic and histo- 
logical standpoint. However, the patient had shown 
no changes in the standard liver function tests 
estimated immediately prior to death. 

Seventeen patients were retreated at 8 weeks but 
only 10 patients received second doses of 200 mg/m". 
The other 7 patients received 150 mg/m?. Twelve of 
these patients showed a more profound leucopenia 
and thrombopenia than with the previous dose. Four 
patients received a third course and all showed a 
more severe leucopenia and thrombocytopenia than 
previously. 


Therapeutic results 

The objective response rate in our 53 patients is shown 
in Table HI. The criterion which we adopted for an 
objective response was a decrease by at least 50 per 
cent in the product of the longest perpendicular 
diameters of the most clearly measurable mass of 
known malignant tissue. In the patients in whom an 
enlarged liver was used as an ‘indicator’ metastasis, 
the liver projected below the costal margin or 
xiphisternum by at least 5 cm on quiet respiration. 
The distances of the liver edge below the costal 
margin in the midclavicular lines (right and left) and 
the xiphisternum were added together. An objective 
response was declared when the sum of these measure- 
ments decreased by at least 30 per cent. Patients in 
whom the indicator lesion regressed but new lesions 
appeared, e.g. on chest X-ray, were deemed to show 
progression of the disease. Using these criteria 8 weeks 
after the dose of methyl CCNU, 6 patients had 
marked objective remissions of the tumour masses, 
giving a therapeutic rate of 11 per cent. In another 9 
patients the malignant lesions were unchanged in 
size and no new lesions had appeared. However, 38 
patients had shown progression of the malignant 
process or died. 

Of the 6 patients with objective reduction in tumour 
size, the remission had proved temporary (mean 
* duration 6 months) and 3 patients have since died. 
-The remaining 3 patients are still alive at 18, 15 
and 10 months respectively but are maintained on 
alternative régimes instituted when the remission 
from methyl CCNU failed. 


$. 
* 


Treatment of advanced gastro-intestinal cancer 


Table IH: OBJECTIVE RESPONSE TO 
METHYL CCNU THERAPY 


Response at 8 weeks 


/——— MP M ÓB aa d 


Tvpe of carcinoma Improved Stable Worse 
Colorectal 4 6 23 
Gastric i 2 L2 
Pancreatic i t 3 


Table IV: PALLIATIVE IMPROVEMENT AFTER 
RECEIVING METHYL CCNU 


—————————————— EDT 





Symptoms Symptoms 

completely unrelieved 

Type of carcinoma relieved OF Worse 
Colorectal 8 a7 
Gastric 3 12 
3 3 


Pancreatic 


The effectiveness of methyl CCNU as a palliative 
drug is shown in Table IV. Patients who requires 
additional medication to alleviate symptoms were 
considered to show poor palliation with the test drug. 
In only 14 patients did methyl CCNU show significant 
relief of symptoms. 


Discussion 

Over the past 5 years the nitrosourea group of drugs 
has attracted considerable interest amongst clinicians 
attempting to treat solid tumours. Initially, this 
interest resulted from the high degree of activity 
which BCNU and CCNU showed against the 
traditional L 1210 screen. This particular form of 
assessment has the disadvantage that it tests the 
activity of drugs against rapidly dividing mouse 
leukaemia cells which do not necessarily behave in a 
similar manner to solid tumours. More recentiv, 
studies have shown that the nitrosourea derivative 
methyl CCNU has a unique action against Lewis 
lung carcinoma--a slow-growing, low growth fraction, 
experimental tumour system which more closely 
simulates the kinetics of gastro-intestinal carcinoma 
(Broder and Carter, 1972). This finding suggested 
that methyl CCNU might be a useful drug in the treat- 
ment of patients with advanced gastro-intestinal 
carcinoma. 

The decision to treat patients with chemotherapy is 
always difficult but seems worth while if the patient is 
maintaining a reasonable state of nutrition and 
activity but has some symptoms from the metastases. 
However, the therapeutic results obtained in this 
study have been far from encouraging. The objective 
response rate of 11 per cent is similar to the results 
reported by other groups of workers in patients with 
advanced gastro-intestinal cancer and other tumours 
using nitrosourea derivatives (Moertel et al, 1968; 
Hansen et al, 1971; Ahmann et al, 1973). In our 
series no patient had a complete remission, though 6 
showed a significant reduction in metastatic tumour 
size. The duration of the remission was worth while in 
these 6 patients and 3 are now maintained in reason- 
able health at periods greater than 12 months from 
the onset of their therapy. However, the remission 
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rate would seem to be inferior to that obtained by the 
use of other agents such as 5-fluorouracil, which in 
most circumstances appears to show a response rate of 
18-24 per cent (Moertel et al., 1972). 

Though it is always difficult to gauge the effective- 
ness of palliation, the efficacy of methyl CCNU does 
not appear to be high, since only a quarter of the 
patients had a worthwhile remission of symptoms. 
Similarly, the toxic side-effects of the methyl CCNU 
have occurred commonly. Leucopenia and thrombo- 
cytopenia occurred in 34 and 55 per cent respectively. 
One patient died clearly as a result of bone marrow 
suppression associated with overwhelming septi- 
caemia, and a further patient died bleeding from an 
unremovable gastric carcinoma in association with a 
low platelet count. Renal toxicity was not seen but in 
one patient there were signs of hepatotoxicity. 

Methyl CCNU is a convenient cytostatic drug since 
it can be given as a single oral dose and the immediate 
side-effects are mild and controllable. The availability 
of the drug as an oral preparation enables the patient 
to be completely treated on an outpatient basis, 
whereas the use of parenteral drugs such as 5-fluoro- 
uracil requires daily intravenous injections for up to 
7 days and occasionally inpatient administration. 
Despite the encouraging activity of the drugs against 
experimental tumour systems, the delayed toxicity and 
low objective remission rate make it unlikely that the 
drug will have a significant place in single agent 
therapy for gastro-intestinal cancer. 
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Nodular lymphoid hyperplasia of the stomach and 
small intestine with hypogammaglobulinaemia 


A. MUNRO AND J. G. SIMPSON* 


SUMMARY 

A 16-year old youth who presented with haematemesis 
and melaena from a duodenal ulcer was found to have 
multiple polyposis of the stomach and small intestine 
due to nodular lymphoid hyperplasia with hypogamma- 
globulinaemia. 


ArrHOUGH. nodular lymphoid hyperplasia is un- 
common, the appearances of the lesion both radio- 
logically and macroscopically are characteristic. 
Eight cases of nodular lymphoid hyperplasia of the 
small intestine associated with hypogammaglobulin- 
aemia (low serum levels of IgA and IgM together with 
a less severe reduction in IgG) were reported by 
Hermans et al. (1966). These patients also exhibited 
increased susceptibility to infections, particularly of 
the respiratory tract, and diarrhoea associated with 
steatorrhoea and giardiasis. 

The patient presented here had nodular lymphoid 
hyperplasia with  hypogammaglobulinaemia; the 
lesion, however. affected the stomach in addition to 
the small intestine. 





M | 

> 
Fig. 1. Barium meal film demonstrating multiple filling 
defects in the stomach and less well-defined lesions in the 
proximal small intestine. 





Case report 
A 13-year-old boy was first admitted to hospital 4 ye 
for investigation of intermittent abdominal pain, wearkne 
diarrhoea and recurrent epistaxis 
On examination he was pale and small for his yea | 


haemoglobin was 80 per cent, the blood film showing hypi 
chromia and microcytosis. The serum iron was 30 ug 100 
and total iron-binding capacity was 394 ug 100 ml. Ser 
vitamin B,, and folate concentrations were normal. A hin 
series showed gross coarsening of the rugae of the stomi 
(Fig. 1) and multiple polypoidal projections in the proxim 
small bowel. p-Xylose absorption tests suggested a mil 
degree of malabsorption. The haemoglobin rose to 90 per c 
within a few weeks of treatment with oral tron and al follow 

| vear later he was well. 


- 


Fig. 2. Stomach opened at laparotomy showing multipl 
polypoidal lesions. 





Fig. 3. Gastric mucosal polyps caused by enlargemen 
lymphoid follicles which contain germinal centres HI 
(= 10.) 





Surgery 
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At the age of 16 he presented with haematemesis and 
melaena of several hours’ duration. After 24 hours of con- 
servative treatment including 6 pints of blood, endoscopy was 
carried. out. Gross polypoidal changes were noted in the 
stomach, but the site of bleeding appeared to be in the first 
part of the duodenum. At laparotomy the stomach was 


distended with blood. and stippling was noted on the serosa of 


- 


The postoperative course was uneventful and he has had no 
more symptoms related to his duodenal ulcer. 

The biopsies of stomach and ileum showed similar histological 
features: polypoidal projections of the mucosa due to general- 
ized enlargement of lymphoid follicles containing germinal 
centres (Fig. 3). In the ileum the lamina propria appeared to be 
relatively deficient in plasma cells. 

Several investigations were carried out as an inpatient 2 
months postoperatively. A pentagastrin test meal demon- 
strated an output of 660 ml of gastric juice containing 76-7 
mEq of acid in the first hour. Fasting serum gastrin was normal 
and an insulin test meal was negative. Faecal fat excretion was 
within normal limits. p-Xyvlose excretion was 39g 5 hours 
after the administration of a 25-g dose. sigmoidoscopy to 18 
cm was normal and no Giardia lamblia were seen in fresh 


Discussion 

The first reported case of nodular lymphoid h yperplasia 
of the small intestine was probably that recorded by 
Briquet in Cruveilhier’s Atlas (1838). The association 
between this lesion and hypogammaglobulinaemia was 
first noted by Hermans et al. (1966). Further reports 
of this association have been made by Hughes et al. 
(1971) and Ament and Rubin (1972). The hypo- 
gammaglobulinaemia is most marked in the case of 
IgA and IgM. Although humoral immunity is thus 
impaired, and may be responsible for the increased 
susceptibility to infection found in these patients, 
there is only rarely evidence of a similar deficiency in 
cellular immune mechanisms (Cooper et al., 1971). 

Unlike previous cases, the patient described here 
did not suffer recurrent infections. This may be 
explained by the relatively minor reduction in serum 
immunoglobulin levels, 

Most affected patients have had alimentary tract 
symptoms, particularly diarrhoea, abdominal pain, 
flatulence and weight loss. In some cases the faecal fat 
content is increased and small bowel function tests 
may be abnormal. The faecal fat content in this patient 
was normal, but on two occasions the p-xylose 
absorption test was markedly abnormal. 

G. lamblia colonization, although not present here, 
is common in nodular lymphoid hyperplasia and may 
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be a significant factor in the causation 
Ament and Rubin (1972) have cle 
improvement experienced by these 
eradication of G. lamblia with metror 
small bowel function may also return 
although the histological features of ni 
hyperplasia remain. 

The main histological feature of thi 
increase in the size of lymphoid follick 
the formation of polypoidal proje 
lumen of the bowel. The lesion is usua 
small intestine, although involveme 
intestine has been described by Bird : 
Milano et al. (1971). Concomitant 
ment has not previously been reporte 

This patient presented with a ble 
ulcer. Although the two disease proc 
been coincidental, the very high p 
meal acid output together with nega 
and normal fasting serum gastrin indi 
gastric parietal cell mass was present 
been secondary to the enormous 
surface area of the fundus and body 
produced by the nodular lymphoid h 
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Urinary excretion of corticosterone metabolites 
in demonstrating the adrenocortical remnant 
MOGENS BLICHERT-TOFT, META DAMKJÆR NIELSEN, KNUD LOCKWOOD 


AND EIVIN HASNER* 


SUMMARY 


The spontaneous excretion and the secretory reserve of 


corticosterone and its metabolites (total B) after 
hilateral adrenalectomy were determined at an early 
postoperative date in 22 patients with ACTH- 
dependent Cushing’s syndrome. On the basis of these 
early results two groups of patients could be dis- 
tinguished. Group 1 comprised 19 patients with an im- 
measurable or negligible excretion, unresponsive to 
ACTH. The patients of this group exhibited lasting 
remission, Group 2 comprised the remaining 3 patients 
who had an abnormally high spontaneous excretion and/or 
an abnormally high secretory reserve. Primary remission 
was merely transitory or failed to appear, All the 
patients in this group exhibited residual adrenocortical 
tissue at reoperation or at autopsy. 

At follow-up the biochemical investigation was 
repeated. The early results proved to be a reliable 
indication of the excretion. pattern throughout the 
follow-up period (mean 5 years). 

It is concluded that determination of urinary total B 
excretion early after bilateral adrenalectomy is valuabie 
in assessing whether the adrenalectomy was total or 
whether residual adrenocortical tissue was left. In 
patients with Cushings syndrome associated with 
adrenocortical hyperplasia the test was also reliable in 
predicting the probability of subsequent primary long 
term remission. 


THe terms ‘bilateral’ and ‘total’ adrenalectomy are 
used synonymously for removal of both adrenal 
glands. In the present study, however, bilateral 
adrenalectomy refers exclusively to the removal of 
both adrenals, whereas total adrenalectomy means 
removal of all functioning adrenocortical tissue, 
including aberrant adrenal tissue. 

An adequate surgical technique and experience may 
euard against incomplete removal of the adrenals, 
whereas aberrant adrenocortical tissue cannot always 
be definitely identified and removed primarily. There- 
fore, endogenous production of corticosteroids may 
occur, even though both adrenals have apparently 
been completely removed (Chaffee et al, 1963; 
Kozak et al., 1966; Strauch and Vinnick, 1972). Thus, 
a method to detect residual adrenocortical tissue early 
after the operation is valuable in situations where 
total adrenalectomy is mandatory. 

The urinary excretion of corticosterone and its 
metabolites (total B) was used in the present investiga- 
tion to check whether bilateral adrenalectomy had 
been total or whether residual adrenocortical tissue 
had been left. In total adrenalectomy a negligible or 


immeasurable excretion of total B has to be expected. 
The determination of total B in this connection has 
the advantage that it reflects exciusively endogenous 
adrenocortical activity. Exogenous cortisol adminis- 
tered during the preceding days as replacement 
therapy after the adrenalectomy does not influence 
the result of the analysis (Cost and Vegter, 1962; 
Nielsen et al., 1969). 


Patients 

The series comprised 22 patients with pituitary, 
ACTH-dependent Cushing’s syndrome. Twenty-one 
were adults (14 females and 7 males) aged 16-57 
years, while one was a girl of 8. The disease had 
been confirmed clinically and verified biochemically 
according to the principles described by Nielsen et al. 
(1972a). The treatment aimed at total adrenalectomy 
and consisted of bilateral adrenalectomy according to 
the method described previously (Blichert- Toft et al., 
1972). At operation both adrenals were found to be 
enlarged in all the patients. Histological examination 
revealed diffuse cortical hyperplasia except in a few 
patients who exhibited nodular hyperplasia, The 
treatment period was from 1965 to 1971. 
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Table I: PLAN OF THE EARLY POSTOPERATIVE 
BIOCHEMICAL INVESTIGATION (PLAN A) 


Dav of 24-H our urinary 
examination Therapy measurements 
Prior to surgery Total B 

Surgery 

l Replacement therapy First specimen 
Total B 

2 Dexamethasone 

3 Dexamethasone 

4 Dexamethasone Fourth specimen 
Total B 

5 Dexamethasone, ACTH — Fifth specimen 


i eH FE mra ak a Ae tta ar 


Methods 
Preoperative measurements 

N : ; ; * zt TTE 
Preoperatively, total B (tetrahydrocorticosterone, 


allotetrahydrocorticosterone, tetrahydro-11-dehydro- 
corticosterone, corticosterone and 11-dehydrocorti- 
costerone) in the 24-hour urine (Table /) 
determined by the modification of Nielsen et al. (1969) 


EEES EG 
Vu 
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Total B after adrenalectomy 

Dexamethasone and 

ACTH administration 
(Fifth specimen) 


Total B 


rior to Dexamethasone 
MEUM m administration 
: : (Fourth specimen) 
mg/24 hr 
L5 





Total B in 
patients with 
Addison's disease 


Fig. 1. Diagram of the urinary excretion of corticosterone metabolites (total B) prior to bilateral adrenalectomy and 
early postoperatively during dexamethasone substitution followed by ACTH administration, The individual values 
in Addisonian patients are also demonstrated. The hatched area in the left column indicates the normal range. 


x Case Tee Case 3. 0, Case I9. 


range in this method is 0-12-1-00 mg/24 hours. The 
sensitivity, in terms of the lowest value which can 
be significantly distinguished from 0, is 0-005 mg. 


Early postoperative measurements 

Two weeks after the operation each patient was 
started on a 5-day testing programme (Table I, plan 
A). Total B in the 24-hour urine was again determined. 
The first 24-hour sample was collected while the 
patient was on replacement therapy consisting of 
20-37.5 mg cortisone acetate and 0:1 mg fluoro- 
hydrocortisone acetate daily. During the subsequent 
4 days the replacement therapy was substituted by 
small doses of dexamethasone 0-5 mg 6-hourly. On 
the last “dexamethasone’ day an ACTH stimulation 
test was carried out, using 0:25 mg  Synacthen 
administered as a 4-hour intravenous test. The 
collection days were termed ‘first’, ‘fourth’ and ‘fifth’ 
day specimens, Thus, the fourth and fifth day speci- 
mens refer to the measurements on the day before and 
on the day of the ACTH stimulation test respectively. 


Measurements at follow-up 

The follow-up period ranged from 2 to 8 years, with a 
mean of 5 yelirs. Twenty patients were followed up 
biochemically. 

Three patients were re-evaluated during the period 
1969-72 according to plan A (Table I). 

The remaining |7 patients were re-evaluated in 
1973 in accordance with the previous principles, with 
the oniy difference being that the ACTH stimulation 
was intensified by extending the ACTH administra- 
tion over 3 days (Table IH, plan B). During each of the 
‘ACTH’ days Img Synacthen Depot was adminis- 
tered intramuscularly under continued dexamethasone 
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Table H: PLAN OF THE BIOCHEMICAL 
REINVESTIGATION AT FOLLOW-UP (PLAN B) 


Day of 24-Hour urinary 


examination Therapy measurements 
i Replacement therapy First specimen 
Total B 
2 Dexamethasone 2 mg 
3 Dexamethasone 2 mg Fourth specimen 
Total B 
4 Dexamethasone 2 mg, 
ACTH 
5 Dexamethasone 2 mg, 
ACTH 
6 Dexamethasone 2 mg. Fifth specimen 
ACTH Total B 
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replacement in a dose of 0-5 mg 6-hourly. As in 
plan A, fourth and fifth day specimens were taken, 
these measurements referring to the excretion before 
and during ACTH stimulation respectively. 


Excretion of total B in patients with Addisom s disease 
The spontaneous excretion of total B in the 24-hour 
urine was determined in 17 adult patients with 
untreated, confirmed Addison's disease (Nielsen et al., 
1972b). The results from these patients and from 
unilaterally adrenalectomized patients are included in 
order to give a quantitative estimate of the magnitude 
of any residual adrenocortical activity in adrenal- 
ectomized patients. The total B excretion within the 
range for Addisonian patients will be termed 
'negligible' in the results. 

Excretion of total B in unilaterally adrenalectomized 
patients ° 
Urinary excretion of total B was determined according 
to plan B (Table H) in 2 patients after performance of 


Table HI: 
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Early postoperative 
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Demonstration of the adrenocortical remnant 


URINARY EXCRETION OF TOTAL B IN GROUP 1 


Total B (mg/24 hr) 


aa e ar er n e t t ii Hr aene Ta rr Titre e te Hmm temet emm mmm n 


amen nate PETERE aed aa ct Sah me he ern T—————— — 


Fourta Fifth Fourth Fifth 
Age specimen specimen specimen specimen 
Case (vt) Sex Preoperative (DXM) (DXM à ACTH) ) (DXM) ( (D A MO ACTH) 
i 46 F (0-74 Q 0 $ 001 
8 32 F 1-21 0 0-05 0 o 
10 51 F 0:93 0 Q ü 00 
11 8 F 0-62 0 003 007 
14 33 F 0-25 0 0 0-02 00 
15 39 F 1-10 ü 0-03 0 
ie 16 M 1:27 ü 0-01 ( . 
18 23 " 1-01 Ü 0-08 Q G 
20 20 M 0-56 0 0 0) Ü 
22 54 F 0-23 0 0 0 ü 
23* AS F 0-15 iU 0 
26 36 F + ü 0 Q Üü 
28 53 M 0-81 0 Ü 0 ) 
5 37 M 0-05 0 Q Y 
6 39 M ]-53 0-13 0-06 0 Y 
]2* 38 F 0-77 0-18 0-09 
13 39 F 125 0-04 0-02 0:03 Oa} 
21 47 F T 0-61 0-01 003 0-05 
2 57 F 1-43 0-04 0-05 Q 
* Fatal outcome. 
+t Compound B therapy. 
Table IV: URINARY EXCRETION OF TOTAL B IN GROUP 2 
Total B (mg/24 hr) 
Early postoperative _F o i low-up 
Fourth Fifth E Gurt" f i ifth 
Age specimen specimen specimen S De cim M n 
Case (yr) Sex Preoperative (DXM) (DXM + ACTH) (DX M) (DX M. TTH; 
PA 28 F 181 0-14 0:28 0-T61 
3* 55 M 1-73 0-57 2:45 Pole 
19* 37 M 0-99 1-00 1-68 [238 





* Fatal outcome. 
+ Tested 6 years after operation just before death (see text). 
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i Tested after reoperation and removal of adrenocortical remnant (see text). 


$ Tested prior to reoperation (see text). 


unilateral adrenalectomy for phaeochromocytoma 
and adrenocortical tumour respectively. 


Results 


Excretion of total B in patients with Addison's disease 
In the 17 Addisonian patients the daily spontaneous 
excretion of total B ranged from 0 to 0-21 mg/24 hours. 
The diagram in Fig. 1 illustrates the individual values. 
In 14 patients the values were less than 0-12 mg/ 
24 hours. 


Exeretion of total B in unilaterally adrenalectomized 
m 

In the 2 patients with one normal adrenal gland the 
excretion of total B rose from 0-03 and 0:01 mg/24 
hours on dexamethasone substitution to 4:21 and 
3-68 mg/24 hours on ACTH stimulation respectively. 


Preoperative and early postoperative excretion in 
patients with Cushing's disease 

No difference was found in the urinary excretion of 
total B between the first and fourth day specimens on 
cortisone and dexamethasone substitution therapy 


1 


respectively. Thus, only the fourth day values wil be 
given in the results. 

On the basis of the early postoperative resuits the 
patients were divided into two groups. 
Group |: Patients with an immeasurably 
negligible spontaneous excretion of total B at an carly 
postoperative date were placed in group LE n ar- 
more, these patients should not exhibit a rise in total B 
excretion to a level higher than the upper limit o " Ene 
Addisonian range during the early postoperative 
ACTH stimulation. Nineteen patients complied with 
these criteria (Table III, Fig. 1). The AC TH test vas 
carried out in 16 of the 19 patients; None gave a 
significant response. The maximal excretion. during 
ACTH stimulation was 0-09 mg/24 hours iTable FF, 
Fig. 1). 

Sixteen patients of group | showed a marked fall 
from the preoperative level, ranging from 015 to 
1:53 mg/24 hours (Table HE, Fig. 1). Preoperative 
levels had not been determined in | 
(Case 5) and 2 (Cases 21 and 26) 
preoperative suppressive corticosterone (compound 
B) therapy. 
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patient 
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Group 2: Patients with no reduction in the spontaneous 
excretion of total B or with an ACTH-induced total 
B excretion exceeding the upper limit of the Addisonian 
range were ‘included in group 2. Three patients 
complied with these demands (Table IV, Fig. 1). 


Results at follow-up in patients with Cushing's disease 
Group 1: Clinical remission was observed within 
3.6 months after the operation. The physical stigmata 
of Cushing's syndrome subsided, and the abnormal 
clinical findings were entirely or partially normalized. 
However, 1 patient (Case 12) died too soon after the 
operation to be evaluated clinically. 

During the follow-up period 2 deaths occurred. 
The first patient (Case 12) died of a pulmonary 
embolus 1 month after the operation. The second 
patient (Case 23) died 6 months after the adrenal- 
ectomy of the sequelae to severe hypertension com- 
plicated by hypertensive encephalopathy. Autopsy 
was done in both cases, without disclosing residual 
adrenal tissue. 

At reinvestigation in 1973 of the 17 survivors 
according to plan B all still had an immeasurable or 
negligible spontaneous excretion of total B. The 
values varied from 0 to 0-03 mg/24 hours (Table III). 
Also during 3 days of ACTH stimulation the total B 
excretion was immeasurable or negligible in 15 of 
16 patients tested. The values varied from 0 to 0-05 mg/ 
24 hours (Table II). Thus, no response was observed. 
In the remaining patient (Case 26), however, the total 
B excretion rose during ACTH stimulation from 0 to 
0-37 mg/24 hours, slightly exceeding the upper limit 
of the Addisonian range (Table III). One patient (Case 
25) did not have an ACTH test performed. 

In 1 patient (Case 13) ectopic adrenocortical tissue 

was removed from the right mesovarium 7 months 
after the primary adrenalectomy and 2 years prior to 
this reinvestigation. This procedure did not alter the 
excretion pattern of total B (Table III). 
Group 2: The 3 patients in group 2 died within the 
follow-up period. Transient remission was observed 
in 1 patient (Case 7), whereas the other 2 (Cases 3 and 
19) did not exhibit signs of primary remission. Before 
death all were reinvestigated according to plan A 
within the period 1969—72. 

The first patient (Case 7) survived for 6 years after 
the adrenalectomy. During the last year of life her 
appearance again showed features of moderate 
Cushing's disease, but there were no other clinical 
signs of recurrence. Endogenous adrenocortical 
activity was demonstrated, the total B excretion 
being 0-16 mg/24 hours on replacement therapy 
(Table IV). The cause of death was coronary occlusion. 
Autopsy showed a small adrenal remnant in the region 
of the left adrenal. 

The second patient (Case 3) underwent reoperation 
8 months after primary surgery. At that time the total 
B excretion was of the same magnitude as early after 
the first operation. A hyperplastic adrenal remnant 
was removed from the region of the right adrenal, 
behind the inferior vena cava. Thereafter, remission 
was attained, and the total B excretion became 
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negligible (0-01 mg/24 hours, Table IV). Autopsy 2 
years later did not show further residual tissue. The 
cause of death was the sequelae to severe arterio- 
sclerosis. i 

The third patient (Case 19) also underwent re- 
operation 8 months after the primary procedure. At 
that time the total B excretion was of the same 
magnitude as early after the first operation (Table 
IV). A hyperplastic adrenal remnant was removed 
from the region of the left adrenal. The patient died 
of postoperative thrombo-embolic complications. 
Autopsy did not disclose further residual adrenp- 
cortical tissue. ' 
Discussion 
Bilateral adrenalectomy is not always tantamount to 
total adrenalectomy, since aberrant adrenocortical 
tissue may occur. Graham (1953) found accessory 
adrenal tissue in the region of the coeliac plexus in 32 
out of 100 autopsies. In addition, aberrant adrenal 
tissue has been demonstrated along the path, of 
gonadal descent (Soffer et al., 1961) and in close 
relation to gonadal tissue in about 8 per cent of boys 
(Dahl and Bahn, 1962). Thus, there still is a possibihty 
of continued endogenous adrenocortical function 
after bilateral adrenalectomy. Ernest and Ekman's 
(1972) demonstration of continued cortisol production 
after bilateral adrenalectomy may thus be explained, 
as can reports by others of a transient effect lof 
bilateral adrenalectomy in patients with ACTH- 
dependent Cushing’s syndrome (Chaffee et al., 1963; 
Kozak et al., 1966; Siegal et al., 1972; Strauch and 
Vinnick, 1972). In two of these studies (Chaffee et al., 
1963; Strauch and Vinnick, 1972) aberrant adreno- 
cortical tissue was found at reoperation, and re- 
mission followed upon its removal. 

In the present investigation the knowledge of the 
spontaneous level as well as the secretory reserve of 
total B at an early date following bilateral adrenal- 
ectomy was used for distinguishing between the 
groups of patients. Thus, one group of patients (group 
1) had at the early postoperative test either an 
immeasurably low or negligible spontaneous excretion, 
not responding to ACTH stimulation. The patients of 
this group exhibited lasting remission and were 
considered to have been totally adrenalectomized. 
Another group of patients (group 2) who early after 
the operation had unchanged spontaneous excretion 
and/or responded to ACTH stimulation all proved to 
have residual adrenocortical tissue of functional 
significance. Remission in this group was transient or 
failed to appear. | 

At subsequent biochemical reinvestigation at, 
follow-up the results were unchanged, except in 1: 
patient of group 1 (Case 26). At reinvestigation this: 
patient showed an increment in total B excretion from, 
0 to 0:37 mg/24 hours during ACTH stimulation, thus 
exceeding the upper limit of negligible values. How-. 
ever, compared with the increment of total B excretion 
during ACTH stimulation in the unilaterally adrenal- ' 
ectomized patients the response was slight, increasing 
only 8 per cent. The intensified ACTH stimulation at ` 


follow-up might explain the increase in functional 
adrenocortical reserve in this patient. Thus, the early 
postoperative measurements have proved reliable in 
indicating the excretion pattern of total B throughout 
the follow-up period. 

We are unable to give a definite explanation of the 
negligible excretion of total B in some of the patients 
in group 1. One possibility is, of course, the occurrence 
of aberrant adrenal tissue. However, it seems remark- 
able that the excretion was unresponsive to the 
administration of ACTH. Autopsy on | patient (Case 
124 with negligible excretion also failed to disclose 
aberrant adrenal tissue. Finally, the removal of 
aberrant tissue did not entail any change in the 
excretion of total B in another patient (Case 13). A 
further occurrence of ectopic adrenal tissue might be 
an explanation in this case, Theoretically, corti- 
costerone might be produced in tissues other than the 
adrenocortical. As yet, there is no proof of this 
hypothesis. However, it is known that interstitial 
gonadal tissue may contain enzyme systems for 
cortisol formation (Fore et al., 1972). Whether this 
also applies to corticosterone remains as yet unknown. 

From 1973 the postoperative biochemical investiga- 
tion of patients after bilateral adrenalectomy has been 
carried out in this department by using the plan B. 
We consider the 3-day ACTH test to be safer than the 
4-hour intravenous test in demonstrating residual 
adrenocortical function. 


Conclusions 

Determination of urinary total B excretion. during 
ACTH stimulation early after bilateral adrenalectomy 
was decisive for assessing whether the adrenalectomy 
was total or whether functioning residual adreno- 
cortical tissue was left. Long term investigation 
showed that patients with Cushing's disease with 
immeasurable or negligible total B excretion during 
the examination early after adrenalectomy main- 
tained these low values and showed lasting clinical 
remission. Furthermore, patients with total B excre- 
tion exceeding the upper limit of the Addisonian 
range during the examination early postoperatively 
maintained this high excretion and showed recurrence 
or no remission. Therefore, the early postoperative 
assessment of total B excretion was reliable in pre- 
dicting the clinical result of the surgical treatment. 
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Biliary peritonitis without perforation of the 
gallbladder in acute cholecystitis 


S5. J. S. KENT AND N. MENZIES-GOW* 


SUMMARY 

Six patients with biliary peritonitis occurring as a 
complication of acute cholecystitis are reported. Five 
of the 6 patients had no detectable perforation of the 
gallbladder. The literature of this topic is reviewed and 
a theory is put forward to account for biliary peritonitis 
without perforation of the gallbladder in acute 
cholecystitis. 


GENERALIZED biliary peritonitis occurring as a 
complication of acute cholecystitis is rare in this 
country and when it occurs it is usually associated 
with a perforation of the gallbladder. Essenhigh (1968) 
reported an incidence of 5:3 per cent of perforation of 
the gallbladder in acute cholecystitis, but only 15 of 
his 23 patients had generalized biliary peritonitis. 
D'Abreu (1933) reported an incidence of 2-8 per cent 
of biliary peritonitis in 116 patients with acute 
cholecystitis. Fifield (1926) found a 2:5 per cent 
incidence of perforation in 1066 patients with acute 
cholecystitis and 15 of the 28 perforations were 
associated with generalized biliary peritonitis. 

This paper reports 6 patients with biliary peritonitis 
occurring in 33 consecutive patients with acute 
cholecystitis admitted to the Kingston and Longrove 
Group of Hospitals between | October 1971 and 
31 March 1972, an incidence of 18:2 per cent. Five of 
these patients did not have any demonstrable perfora- 
tion of the gallbladder at laparotomy. The histories 
and findings in these patients are summarized in 
Tables I and II. The first patient is described in detail. 


Case report 

Case 1: M. L., a 59-year-old female, presented with a 2-week 
history of colicky epigastric pain, nausea and anorexia. On the 
day before admission the pain had become more severe and 
localized in the right iliac fossa. 

On examination the patient had a pulse of 120/minute and a 
blood pressure of 90/60. There was no clinical jaundice. The 
abdomen showed generalized tenderness with. guarding in the 
right iliac fossa. The white cell count was 23 000/mm?. X-rays 
of her chest and abdomen were normal. A diagnosis of per- 
forated acute appendicitis was made. 

At laparotomy there was nearly | litre of bilestained intra- 
peritoneal fluid with a distended ischaemic gallbladder con- 
taining multiple stones. There was no obvious perforation of 
the gallbladder, and a cholecystostomy was performed with 
removal of the stones. Culture of the intraperitoneal fluid 
grew Escherichia coli. 

Postoperative recovery was unremarkable. Six months later 
she had an elective cholecystectomy with excellent recovery, 


Discussion 
The incidence of perforated gallbladder and biliary 
peritonitis occurring as a complication of acute 
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cholecystitis appears to be higher in the United Stages 
of America than in Great Britain, for Diffenbaugh 
et al. (1949) reported an incidence of 25 per cent and 
Edwards et al. (1941) recorded an incidence of 11 per 
cent. Essenhigh (1968) reported the highest incidence 
in the English literature of 5:3 per cent. 1t is difficult 
to find any reason other than chance for the extremely 
high incidence (18-2 per cent) reported in this paper, 
which only considers a small number of patients with 
acute cholecystitis. As the complication is uncommon 
in this country, the failure of correct preoperative 
diagnosis in most of our patients is not unexpected. 

The notable feature in 5 of our patients was the 
occurrence of biliary peritonitis without a macro- 
scopic perforation of the gallbladder. This phenomenon 
has been previously described in acute cholecystitis 
and other conditions such as trauma and choledocho- 
lithiasis (Clairmont and Haberer, 1911; Buchanan, 
1918; Cope, 1925; Pohlman, 1939; McLaughlin, 1942; 
Burkitt, 1946; Ellis and Cronin, 1960; Essenhigh, 
1968). There have been reports of biliary peritonitis 
occurring without biliary pathology of any kind (Cope, 
1925; Ellis and Cronin, 1960). 

Many theories have been proposed to explain 
leakage of bile without perforation of the biliary tract. 
Clairmont and Haberer (1911) suggested that bile 
passed through the gallbladder wall by filtration. 
Schievelbein (1911) suggested leakage from the glands 
of Lushka, while Wolff (1912) suggested leakage from 
intrahepatic canaliculi. Cope (1925) thought that a 
very small perforation, undetectable at laparotomy, 
might allow bile to leak. He suggested that the hole 
became sealed off by fibrin and that the perforation 
could be caused by infective or traumatic ulceration 
of the gallbladder mucosa. However, Ellis and 
Cronin (1960) disproved this theory in relation to 
acute cholecystitis by carefully examining the excised 
gallbladders of 4 patients with biliary peritonitis with- 
out perforation of the gallbladder in acute chole- 
cystitis and finding no evidence of perforation. 
Langeron et al. (1953) produced evidence to show 
that the gallbladder mucosa acts as the barrier to bile 
leakage and that bile seeps into the peritoneal cavity 
through an area of mucosal necrosis. The evidence is 
convincing but the authors make no comment on the 
state of the peritoneum overlying the gallbladder. 
Both Cope (1925) and Burkitt (1946) believed that the 
* Kingston Hospital. 
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Biliary peritonitis in acute cholecystitis 


Table 1: PRESENTATION AND PREOPERATIVE DIAGNOSIS 
Age Duration | 
Case (yr) Sex of iliness Physical signs WBC Preoperative diagnosis 
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I 59 F 2 wk Generalized peritonism, maximal 23 000/mm? Perforated acute appendicitis 
in right iliac fossa 
2 84 M 36 hr Generalized peritonism 15 000/ mm^ Peritonitis. 7? Cause 
35 000/ mm" 
3 94 F Sd Generalized peritonism, maximal in 3 000/mm^ Perforated diverticulltis 
left iliac fossa 
4 78 F | wk Generalized peritonism, jaundice, 34 000/ mm? Cholecystitis with biliars 
mass in right hypochondrium peritonitis 
5 61 E 2d Generalized peritonism 14 000/ mni Acute cholecystitis wah 
5 biliary peritonitis? 
6 63 M 3d Generalized peritonism 4 000/ mm? Peritonitis. 7? Cause 
* A previous oral cholecystogram had shown gallstones. 
Table Il: OPERATIVE FINDINGS, PROCEDURE AND OUTCOME 
Case Findings Perforation Procedure Course 
i Biliary peritonitis. Distended ischaemic No perforation Cholecystostomy with Recovery. Chalecystec 
gallbladder containing gallstones removal of stones 6 months later 
2 Biliary peritonitis. Ischaemic gall- No perforation Cholecystostomy with Died while recovering Tram 
bladder containing gallstones removal of stones myocardial ischaemia 
3 Biliary peritonitis. Gallbladder dis- No perforation Cholecystectomy. Septicaemia. Died after 
tended and inflamed containing gall- Choledocholithotomy 4 days 
stones. Common bile duct dilated 
and full of stones 
4 Biliary peritonitis. Distended ischaemic No perforation Cholecystostomy with Died after 4 weeks of 
gallbladder containing gallstones removal of stones bronchopneumonia 
5 Biliary peritonitis. Distended ischaemic No perforation Cholecystectomy Recovery 
gallbladder containing gallstones 
6 Biliary peritonitis. Inflamed gallbladder Perforation of Cholecystostomy with Recovery 
containing gallstones 1-3 comin gall- removal of stones 
bladder 
visceral peritoneum overlying the biliary tract would might have been augmented by either arteriosclerosis 


act as a barrier to bile, and indeed the importance 
given by the majority of present-day surgeons to the 
peritoneum in intestinal anastomoses is partly based 
on the supposition that the peritoneum is ‘waterproof’. 

It is clearly impossible to confirm or refute these 
various theories in a retrospective study, but if bile 
leaks from the gallbladder either there must be a 
perforation or the mucosa and peritoneum must have 
become permeable to bile. On the basis of our cases, 
we wish to suggest that the ischaemia of these two 
lavers that occurs in some cases of acute cholecystitis 
causes them to become permeable to bile and leads to 
bile peritonitis. If the ischaemia causes necrosis of 
both the gallbladder mucosa and the overlving 
peritoneum, then frank perforation results. 

In acute cholecystitis there is an outpouring of 
inflammatory exudate from the gallbladder mucosa 
into the lumen. If the cystic duct is obstructed the 
gallbladder will become distended with inflammatory 
exudate. Acute overdistension of any hollow organ 
causes impairment of the circulation in its wall. For 
example, ischaemic necrosis due to distension by 
inflammatory exudate leads to perforation in acute 
appendicitis. 

In our $ patients without a demonstrable gall- 
bladder perforation the gallbladder was either 
distended, frankly ischaemic or both distended and 
ischaemic (Table H). The average age of these patients 


that ischaemia of the gallbladder due to distension 
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or low cardiac output. 

We therefore suggest that the following sequence 
of events may lead to leakage of bile into the per- 
toneal cavity in acute cholecystitis without perforation 
of the gallbladder: Cystic duct occluded by sione - 
Acute obstructive cholecystitis--Distension of gail- 
bladder by inflammatory exudate--Ischaemia of gail- 
bladder wall -Gallbladder wall becomes permeable to 
bile. 

The relief of distension after leakage of bile into the 
peritoneal cavity results in an improvement in the 
gallbladder circulation and unless the ischaemia has 
caused necrosis of both the peritoneum and mucosa. 
frank perforation will not occur. It may be argued 


that it is difficult to reconcile very large quantities of 
bilestained fluid in the peritoneal cavity with ieakage 
from a gallbladder with an occluded cystic duct. It is 
probable that the leaking bile is diluted and increasec 
in volume by the inflammatory exwdate thal N 
provokes from the peritoneum. Alternatively, if thc 
occlusion of the cystic duct were only partiaj or mter- 
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mittent, fresh bile could periodically enter the gali 
bladder from the common bile duct. 

This theory is open to a possible criticism. There was 
no objective evidence that the fluid found in the 
peritoneal cavity of the patients described in this paper 
contained bile from the gallbladder and it is unlor- 
tunate that no samples of intraperitoneal fuid were 
taken for analysis. In the 4 patients personally treated 
by the present authors the fluid found in the peritonca! 
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cavity was of the same appearance as bile obtained 
from the gallbladder when a cholecystostomy was 
performed and it is reasonable to suppose that bile 
had leaked from the gallbladder. Also in 4 of the 5 
patients with no perforation of the gallbladder, there 
was no evidence of stones in the common bile duct so 
that in these patients it is unlikely that bile had leaked 
from an obstructed common bile duct rather than the 
gallbladder. 
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Pseudo-obstruction of the large bowel 


DAVID BARDSLEY* 


SUMMARY 

Twelve episodes of large bowel pseudo-obstruction 
occurring in 11 patients are described. The clinical 
afd radiological features are discussed from a diag- 
nostic aspect. The aetiology and treatment of the 
condition are considered. 


PSEUDO-OBSTRUCTION denotes apparent intestinal 
obstruction occurring in the absence of occlusion 
of the alimentary lumen. It may occur spontaneously, 
but frequently it is associated with pathology else- 
where in the body. The aetiology is uncertain and 
the condition presents problems in both diagnosis 
and management. This paper reports the author's 
personal experiences with 11 patients who presented 
with the large bowel syndrome in a period of 3} 
years. 


Case reports 
Case | : An 86-year-old man was admitted as an emergency on 
23 February 1969. He lived alone and had been found collapsed 
and covered with vomit. He was dehydrated, confused and 
partially blind and had mild Parkinsonism. The abdomen was 
distended but not tender. Occasional bowel sounds were 
heard and the rectum was empty. 

His haemoglobin was 14:2 2/100 ml. Abdominal X-rays 
showed many dilated loops of small bowel and a few fluid levels. 

An enema produced a moderate result. Laparotomy revealed 
gross distension of the small bowel and of the large bowel as far 
as the splenic flexure. Beyond this, the colon was collapsed 
and no mechanical cause for the apparent obstruction could 
be found. The small bowel was decompressed. 

Postoperatively the abdominal distension persisted for 
several weeks. The patient remained very lethargic and died 
from bronchopneumonia 3 months later. 


Case 2: A 78-year-old bronchitic and hemiplegic man was 
admitted as an emergency on 22 June 1969 with chronic 
retention of urine. His bowel habit had always been regular. 

Investigations showed a blood urea of 68 mg/ 100 ml and a 
WBC of 12 000/mm. The haemoglobin and electrolytes were 
within normal limits. 

Catheter drainage of the bladder was unsatisfactory and the 
blood urea rose to 196 mg/100 ml 6 days after admission. Gross 
abdominal distension with generalized tenderness and guarding 
then developed. Abdominal X-rays showed multiple fluid levels 
and gross distension of the transverse colon (Fig. 1). while gas 
was absent from the sigmoid colon. Sigmoidoscopic decom- 
pression with a flatus tube proved ineffectual. At laparotomy 
there was moderate distension of the caecum and ascending 
and transverse colon. The descending colon was collapsed and 
what was thought to be a carcinoma of the splenic flexure was 
felt. Caecostomy was performed. 

At a further laparotomy 24 weeks later the previously felt 

mass proved to be merely adhesions between the omentum and 
spleen. No cause for the apparent obstruction was found. The 
caecostomy closed spontaneously and the patient later had an 
uneventful prostatectomy. 
Case Y: A 60-year-old man was admitted as an emergency on 
16 July 1969 with a 24-hour history of severe central abdominal 
pain and constipation but no vomiting. The abdomen was a 
little distended, with generalized tenderness. guarding, rebound 
tenderness and absent bowel sounds. 
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His haemoglobin, blood urea and electrolytes were within 
normal limits. Abdominal X-rays showed multiple dilated 
loops of small bowel with fluid levels. 

At laparotomy the whole of the small bowel and tht 
ascending and transverse colon were distended. The descending 
colon was collapsed, but no mechanical cause for the apparent 
obstruction was evident. A large stone was found impuctes 
the neck of the gallbladder, which was moderately distended 
but not inflamed. Cholecystectomy was performed 

Ten days after operation the patient developed the features 
of intestinal obstruction. These settled with conservatiss 
measures and he thereafter made an uneventful recover) 
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Case 4: A 62-year-old man was admitted on 23 July 
a retinal detachment. After operation he vomited persistent!) 
and became constipated, but abdominal pain was absent. Five 
days after operation he was dehydrated and the abdomen wa 
distended but not tender. Bowel sounds were infrequent and 
the rectum contained soft faeces. 

Abdominal X-rays showed many dilated loops of small and 
large bowel and a few fluid levels. The blood urea was 126 me 
100 ml and the electrolytes normal. 

A diagnosis of pseudo-obstruction was made and con 
servative treatment instituted with intravenous fluids, naso 
gastric suction and enemas, which resulted in a bowel actio: 
Two days later he suddenly collapsed, but there was 
significant change in the abdominal signs. The blood urea has 
risen to 018 mg/100 ml and further abdominal X-rays showed 
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Fig. 1. Case 2. Supine abdominal X-ray showing gross gaseou 
distension of the transverse colon and the absence of ga 
from the sigmoid colon. 





* Roval Hospital, Sheffield. 
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an increase in the distension and fluid levels. The haemoglobin 
and white cell count were normal. 

At laparotomy the findings were gross distension of the small 
bowel, caecum and ascending and transverse colon, together 
with a collapsed descending colon. No cause for the apparent 
Obstruction or sudden collapse could be found. The bowel was 
decompressed and a caecostomy performed. He died 2 days 
later from bronchopneumonia. Nothing was found at post- 
mortem examination to explain the pseudo-obstruction or 
sudden collapse. 


Case 5: A 59-year-old man was admitted as an emergency on 
12 November 1969 with a 2-week history of epigastric pain, 
anorexia, vomiting and complete constipation, his bowel 
habit previously having been regular. Epigastric tenderness 
and guarding and faeces in the rectum were the only physical 
signs. 

His white cell count was 16 000/mm", the haemoglobin, urea 
and electrolytes being normal. An erect X-ray of the diaphragm 
showed distension of the transverse colon. 

Two days later a melaena stool was passed, followed bv 
colicky abdominal pain, complete constipation, gross disten- 
sion and generalized tenderness, which was maximal in the 
right iliac fossa. Normal bowel sounds were present. Rectal 
examination showed ballooning and fresh melaena. Further 
abdominal X-rays showed gross distension of the caecum and 
transverse and upper descending colon, together with fluid 
levels. 

A diagnosis of large bowel obstruction, probably unrelated to 
the cause of the melaena, was made. Laparotomy revealed a 
bleeding duodenal ulcer with altered blood in the small and 
large bowel. The caecum and ascending and proximal transverse 
colon were grossly distended, the colon distal to this gradually 
returning to normal at the splenic flexure. No cause for the 
gross distension was apparent. A vagotomy and gastro- 
enterostomy with suturing of the ulcer were performed. 

Postoperatively the abdominal distension persisted but 
eventually subsided spontaneously. One month later bleeding 
recurred, necessitating a Polya gastrectomy. His subsequent 
course was complicated by gross sepsis and hepatic and renal 
failure. During this period the abdominal distension returned. 
Death occurred on 28 December 1969, At post-mortem 
examination no abnormality was found to explain the pseudo- 
obstruction. 


Case 6: A 77-year-old man was admitted as an emergency on 
18 December 1969, having been confined to bed for 10 davs 
with an exacerbation of chronic bronchitis. Complete constipa- 
tion had been present for 4 days, his bowel habit previously 
having been regular. This had been followed by weakness 
of both legs, oliguria, colicky lower abdominal pain and 
vomiting. 

On examination he was grossly obese, dvspnoeic, dehydrated 
and confused. He also had signs of congestive cardiac failure and 
bronchopneumonia. The abdomen was grossly distended 
and tympanitic. Bowel sounds were high-pitched. The bladder 
was distended and the rectum contained a large quantity of 
faeces. There was flaccid paralysis of the right leg and paresis 
of the left. 

Investigations revealed a haemoglobin of 17-6 g/100 ml and 
a blood urea of 58 mg/100 ml. The white cell count and serum 
electrolytes were normal. Abdominal X-ray showed gross 
gaseous distension of the small bowel and the whole of the 
large bowel, with occasional fluid levels. Chest X-rav showed 
consolidation in the left lung and possibly a basal mass. 

A diagnosis of pseudo-obstruction of the large bowel 
secondary to bronchopneumonia, congestive cardiac failure 
and retention of urine was made. A bronchial carcinoma with 
neuropathy was also considered. 

The patient was catheterized and the appropriate medical 
treatment given. The pseudo-obstruction was treated with 
intravenous fluids, suppositories and enemas, which yielded 
poor results and the abdominal distension persisted. His 
respiratory condition slowly deteriorated and he died on 27 
December 1969. 

Post-mortem examination revealed severe chronic bronchitis, 
bronchopneumonia and widespread atheroma. No abnor- 
mality of the alimentary tract was found. 
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Case 7: A 63-year-old man was admitted as an emergency on 
23 September 1970 with a 3-day history of colicky abdominal 
pain, constipation and distension, and a 1-day history of 
vomiting. His bowel habit had previously been regular. The 
abdomen was distended and generalized tenderness was 
present. High-pitched bowel sounds were audible. 

Investigations revealed a haemoglobin of 17-9 g/100 mi and 
a blood urea of 58 mg/100 ml. The white cell count, serum 
electrolytes and chest X-ray were normal. Abdominal X-ray 
showed many fluid levels and marked distension of the small 
bowel and ascending and transverse colon. The descending 
colon was not distended; gas was visible in the sigmoid colon. 

Laparotomy revealed marked dilatation of the small bowel, 
caecum and ascending colon. The transverse and descending 
colon were collapsed. No cause for the apparent intestinal 
obstruction was evident. The abdomen was closed without any 
further procedure. 

Postoperatively the abdominal distension persisted for over 
a month. It gradually subsided and the bowel habit became 
regular. 

On 16 February 1971 the patient was readmitted with a 
pulmonary embolus and died 2 days later. At post-mortem 
examination no significant abdominal abnormality was found. 


Case 8: A 69-vear-old man was admitted as an emergency on 
13 April 1965 with a 3-day history of constipation and right 
iac fossa pain which subsequently became generalized. On 
examination he was dehydrated. The abdomen was distended 
but there was no tenderness, and bowel sounds were infrequent. 

His haemoglobin was 17-8 g/100 ml. the blood urea and 
electrolytes being normal. Abdominal X-ray showed gross 
distension of both the small and large bowel with multiple 
fluid levels. 

Laparotomy revealed marked distension of the small bowel, 
caecum and ascending and transverse colon. The descending 
colon was collapsed, but no cause for the apparent obstruction 
could be found. The small bowel was decompressed and a 
caecostomy performed. Postoperative recovery was uneventful 
and the caecostomy closed spontaneously. 

He was readmitted on 19 March 1971 with a further episode 
of right iliac fossa pain. He had not vomited and his bowels had 
moved twice on the day of admission. The abdomen was 
slightly distended, but there was no tenderness and bowel 
sounds were absent. 

Investigations revealed a haemoglobin of 16:6 g/100 ml and 
a WBC of 11 500 mm’. The blood urea, electrolytes and 
abdominal X-ray were normal. 

Subsequently the abdominal distension slowly increased and 
enemas were of no avail. Four days after admission further 
abdominal X-rays showed marked distension of the small 
bowel and transverse colon together with multiple small bowel 
fluid levels, while the blood urea had risen to 108 mg/100 ml. 

Pseudo-obstruction was still considered possible. but 
because of the deterioration laparotomy was performed. This 
revealed gross distension of the small bowel, caecum and 
ascending and transverse colon. The descending colon was 
collapsed and contained faeces. Again no cause for the apparent 
obstruction could be found. The small bowel was decompressed. 
The patient’s condition deteriorated during operation and he 
died 12 hours later. Post-mortem examination showed extensive 
acute bronchitis and myocardial degeneration. The whole of 
the small bowel was distended and friable. No cause for the 
intestinal obstruction could be found. 


Case 9: An 82-year-old woman who lived alone was admitted 
as an emergency on 26 March 1971. She was confused but it 
was learnt from neighbours that for 24 hours she had been 
complaining of left-sided abdominal pain and vomiting. No 
information about her bowel habit was available on admission 
although it was subsequently learnt that she had a long history 
of constipation. 

On examination she was grossly dehydrated. The abdomen 
was distended and there was a little tenderness in the left iliac 
fossa. Bowel sounds were infrequent and the rectum was empty. 

Investigations showed the following: haemoglobin 11-7 g/ 
100 ml, WBC 12 800/mm^, blood urea 44 mg/100 ml, potassium 
28 mEq/i. Abdominal X-ray showed several dilated loops of 
bowel and fluid levels. 


Pseudo-obstruction of the large bowel 


A diagnosis of pseudo-obstruction was made. She was 
rehydrated and the hypokalaemia corrected. Nasogastric 
suction was carried oul and enemas were given. The symptoms 
and signs gradually subsided and normal bowel function 
returned. A sigmoidoscopy showed no abnormality. but a 
barium enema examination performed | week after admission 
showed an annular stricture just distal to the splenic flexure 
which was highly suggestive of a carcinoma. At subsequent 
laparotomy no abnormality was found. The postoperative 
course was slow and was accompanied by erratic bowel action. 
She subsequently remained chronically constipated. 


Case 10: A 66-year-old man was admitted as an emergency on 
25 May 1972 with a 24-hour history of colicky right-sided 
abdominal pain. His bowels had moved normally and he had 
not vomited. An appendix abscess had been drained 45 years 
previously. The abdomen was slightly distended with a little 
tenderness in the right iliac fossa. 

Investigations revealed a haemoglobin of 16:1 g/ 100 ml and 
a WBC of 11 100/mm*. Blood urea and electrolytes were 
normal, while abdominal X-ray showed gross distension of the 
large and some small bowel, but only occasional fluid levels 

The following day the pain became worse and the abdominal 
distension and tenderness more marked. High-pitched bowel 
sounds were present. A diagnosis of intestinal obstruction, 
possibly due to adhesions, was made and laparotomy per- 
formed. This revealed collapsed small bowel but gross distension 
of the caecum and the whole of the colon down to the recto- 
sigmoid junction. No mechanical cause for the obstruction 
was apparent. The bowel was deflated with a rectal tube. Post- 
operatively, the abdominal distension recurred, persisted for 
10 days and then subsided spontaneously. His bowel action 
has since been normal. 





Case 11: A 72-year-old woman who had had two previous 
cerebrovascular accidents was admitted on 27 May 1972 
following a further right hemiplegia. She had an 8-year history 
of chronic constipation and her bowels had not moved for 
| week prior to admission. The abdomen was distended and 
tympanitic but not tender, Occasional high-pitched bowel 
sounds were audible. The rectum was ballooned and contained 
a small quantity of liquid faeces. 

Investigations revealed a blood urea of 83 mg/ 100 ml, the 
haemoglobin, white cell count and serum electrolytes being 
within normal limits. Abdominal X-rays (Fig. 2) showed gross 
distension of the whole of the large bowel, but no fluid levels. 

A diagnosis of pseudo-obstruction was made and con- 
servative treatment with enemas, intravenous fluids and naso- 
gastric suction was instituted. As no improvement was observed 
after a week and quite severe colic occurred, a barium enema 
examination (Fig. 3) was performed. This showed gross 
distension of the whole of the large bowel and mild diverticular 
disease of the sigmoid colon, but no obstructing lesion. 

After a further period of conservative treatment the con- 
dition resolved, only to recur 1 week later. A régime of 
parenteral neostigmine and the frequent passage of flatus tubes 
was then instituted. With these measures the bowel action was 
eventually restored to normal. 


Fig. 2. Case 11. Supine abdominal X-ray showing gros 


gaseous distension of the ascending and transverse coli 


Discussion 

Details of the cases are summarized in Table I. On 
the basis of the clinical features and radiological 
findings pseudo-obstruction was either diagnosed 
without operation or at least considered before opera- 
tion in 5 cases. The incidence of these features is 
shown in Table 11. Only in Case 7 were all the classic 
features of large bowel obstruction present, i.e. in 
each of the other cases at least one of the classic 
features was absent, as shown in the final column. 
The significance of the various features are worthv 
of consideration in more detail. 





Vomiting and abdominal tenderness 
Both these features were absent in half of the cases. 


Fig. 3. Case 11. Barium enema study performed | weeh 


after Fig. 2 showing persistence of the colonic disten 


However, as they are not necessarily present in and the absence of anv mechanical obstruction 
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Table I: SUMMARY OF CASES 





Case Age Diagnosis 
no. (yr) Sex Associated condition conflrmed by: Treatment Outcome 
1 86 M  Idiopathic Laparotomy Laparotomy, enterotomy Died 3 months later from broncho- 
pneumonia 
2 78 M Retention of urine Laparotomy Laparotomy, caecostomy Recovered 
3 60 M  Cholehthiasis Laparotomy Laparotomy, cholecystec- Recovered 
tomy 
4 62 M Operation for retinal Laparotomy, Laparotomy, enterotomy Died 2 days after operation from 
detachment necropsy and caecostomy bronchopneumonia 
5 59 M Bleeding duodenal ulcer Laparotomy, Laparotomy, vagotomy Died 6 weeks after first operation from 
necropsy and pyloroplasty generalized sepsis 
6 77 M  Congestivecardiac failure Necropsy Conservative Died from congestive cardiac fajlure 
and bronchopneumonia and bronchopneumonia | 
7 63 M  Idiopathic Laparotomy, Laparotomy Survived operation. Died 5 months 
necropsy later from pulmonary embolism 
88 69 M Idiopathic Laparotomy Laparotomy, enterotomy Recovered 
and caecostomy 
8b 75 M Idiopathic Laparotomy, Laparotomy, enterotomy Died 12 hours after operation from 
necropsy bronchitis and coronary insufficiency 
9 82 F  Idiopathic Laparotomy Laparotomy Recovered 
10 66 M  Idiopathic Laparotomy Laparotomy, rectal Recovered 
decompression 
11 72 F Cerebrovascular accident Barium enema Conservative Recovered 
examination 
Table II: ANALYSIS OF CLINICAL FEATURES 
Constipa- Disten- Tender- Empty Bowel Dilated Fluid Classic features 
Case Vomiting Pain tion sion ness rectum* sounds loops levels of obstruction 
no. (1) (2) (3) (4) (5) (6) (7) (8) (9) absent in each caset 
1 + — Not known + = + + Te + 2 (7, 9) 
2 = xt - + + + + + = 2, 3,9 
3 zi T -+ + TF ++ = + + 7 
4 + — + + = = + ++ dE 2,6 (7, 9) 
5 + + + + + — + + + 6 
6 + + + + = PS + + + 6 (9) 
7 F T + $ T + f F F None 
8a — + T + — + + + + (7) 
8b — + = + — + = + F 3, 7 
9 +- + + + + + + + T (7) 
10 — + = T + F + + = 3 (9) 
11 t + + as E zz s ES 6 (7) 9 


* + Indicates that the rectum was empty and — that ıt contained faeces. 
t Vomiting and tenderness are excluded from consideration as not being classic features. 


genuine large bowel obstruction their absence does 
not help to distinguish the two conditions. However, 
the lack of tenderness does suggest the absence of 
strangulated bowel or imminent rupture of the 
caecum, and hence if pseudo-obstruction is suspected 
it is probably safe to defer laparotomy in favour of 
conservative management. 


Pain 

Pain was ab&ent in 3 cases. However, only in Case 4 
was the patient's mental state sufficiently good for 
any reliance to be placed on this. In this case the 
absence of pain was partly responsible for the correct 
diagnosis being made preoperatively. 


Constipation 

A history of constipation was absent in 3 cases. In 
Case 8b it influenced the diagnosis of pseudo- 
obstruction. However, several of the patients were 
too ill on admission to give reliable information about 
their bowel habit. 
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Empty rectum 

In 4 cases the rectum contained faeces, despite a 
history of constipation. In 3 cases (Cases 4, 6 and 11) 
this was a significant factor in the correct diagnosis. 


Bowel sounds 

In only 5 cases were classic ‘obstructive’ bowel sounds 
noted. In the remainder, bowel sounds were absent, 
present but of normal quality or of 'obstructive' 
quality but infrequent. In view of the notorious un- 
reliability of bowel sounds as a guide to alimentary 
pathology little reliance was placed upon them. How- 
ever, in Cases 4 and 9 they were partly responsible 
for the correct diagnosis being made. 


Abdominal distension 
This feature was present in all the cases. 


Radiological findings 
In all the cases abdominal X-ray showed dilated loops 
of bowel. This correlates exactly with the clinical 


finding of abdominal distension in all the cases. In 
contrast, the multiple fluid levels typically seen in 
genuine intestinal obstruction were only present in half 
of the cases. In 2 cases fluid levels were entirely 
absent, while in the remaining 4 a few were seen but 
their number was small in proportion to the disten- 
sion. This disparity has been observed before (Dudlev 
et al., 1958; Rothwell-Jackson, 1963; Watkin, 1970; 
Caves and Crockard, 1970; Wanebo et al, 1971: 
Gillett, 1971). 

Wanebo et al. (1971) have suggested that in pseudo- 
obStruction there is no ‘cut-off’ of gas in the colon, 
or if there is, gas is present in the distal bowel. Gas 
was present throughout the large bowel in Cases 6 
and 11 and this was highly influential in the diagnosis 
being made without operation. In Case 2, however, 
the findings (Fig. 1) were those of genuine large bowel 
obstruction. In the remainder, the gross gaseous dis- 
tension so obscured the films that it was impossible 
to comment on these features. Other points of dis- 
tinction have also been mentioned (Wanebo et al., 
1971), but the quality of emergency X-rays which 
it is possible to obtain in elderly, ill and some- 
times obese and uncooperative patients is such 
that these finer points frequently cannot be ob- 
served. 

Barium enemas have sometimes been of assistance 
(Morton et al., 1960; Melamed and Kubian, 1963; 
Gillett, 1971; Wanebo et al., 1971). In this series this 
examination was only performed twice; in Case 11 
it was instrumental in the correct diagnosis being 
made without laparotomy. In Case 9 an apparent 
block was demonstrated in the region of the splenic 
flexure; this has been reported once before (Byrne, 
1962). While in this case it confused the picture and 
resulted in the original (and correct) diagnosis of 
pseudo-obstruction being discarded, it could be a 
pointer to the cause of the condition. Barium enemas 
were not performed in the remainder of the patients 
for a variety of reasons, the commonest being that 
urgent indications for laparotomy precluded the 
examination. Nevertheless, the examination is of un- 
doubted value and should be performed whenever 
possible. 


Other investigations 
Stephens (1962) has emphasized the importance of 
renal failure in the aetiology of pseudo-obstruction. 
In this series the blood urea was significantly raised 
in half the cases, but only in Case 2 was there evi- 
dence of renal impairment. In the remainder the 
elevated urea level was explicable by dehydration and 
was consequently of no diagnostic assistance. 

Rothwell-Jackson (1963) and Wanebo et al. (1971) 
have mentioned the significance of hypokalaemia. 
However, this was only found once in this series. A 
leucocytosis was present on three occasions. This was 
also noted by Wanebo et al. (1971), but is too non- 
specific to be of diagnostic value. 

Sigmoidoscopy was performed in only 2 cases and 
in neither did it vield useful information. Only in 
Case 10 could it conceivably have averted operation. 
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In the remainder of the cases the site of the pseudo- 
obstruction was too proximal to have been reached 
by the instrument. Also, in these cases the abdominal 
signs were such that, had sigmoidoscopy suggested 
pseudo-obstruction, a complication (such as caeca! 
rupture) would have had to be considered. making 
laparotomy obligatory. 

Flatus tubes were passed in most of the patients. 
but never with any success. A flatus tube is unlikely to 
negotiate sufficiently far up the colon to reach the 
site of the pseudo-obstruction, unless it is in the rectos 
sigmoid region. Diagnostic enemas were performed 
in half of the patients. Despite the frequent presence 
of faeces in the rectum, only in Case 4 was a good 
result obtained, this being a significant factor in the 
correct diagnosis. 

It would therefore appear reasonable to suspect! 
pseudo-obstruction when one or more of the classic 
features of large bowel obstruction are absent, and 
especially when intestinal obstruction apparently 
develops during the course of another major iliness. 
Particular diagnostic points are the absence of con- 
stipation, marked abdominal distension, the presence 
of faeces in the rectum and the radiological findings 
of gross colonic distension with few or no fluid levels, 
Sigmoidoscopy should be performed if a iow large 
bowel obstruction is suspected. 1f laparotomy can be 
deferred a barium enema examination may confirm 
the diagnosis. 


Cause 

The exact nature of pseudo-obstruction has vet to be 
established. To understand the condition it would be 
necessary to determine the nature and origin of the 
functional changes that occur in the bowel. 

In all the cases in this series the site of the pseudo- 
obstruction was close to a point where the mobile 
colon becomes fixed (1.e. the splenic flexure and recto- 
sigmoid junction). Distension of the mobile proxima! 
colon could cause kinking at the point of fixation: 
once established, this ‘hinge-kink’ could be self- 
perpetuating (Wanebo et al, 1971; Ferguson and 
Cameron, 1973). However, in several cases it was 
specifically noted that the calibre of the colon gradu- 
ally returned to normal, there being no evidence of 
kinking. It could have occurred in Case 10, where the 
pseudo-obstruction was at the rectosigrnoid junction. 
Pseudo-obstruction at this site could well progress to 
sigmoid volvulus. Conversely, it may be that the 
cases of ‘sigmoid volvulus’ that are deflated with u 
rectal tube are in reality pseudo-obstruétion. 

All other theories postulate abnormalities of 
colonic motility. Colonic distension once produced 
(by whatever cause) may result in reduced blood 
flow which paralyses the bowel and perpetuates and 
aggravates the distension (Leading Article, 1971). The 
localized area of spasm of ‘spastic ileus” was not seen 
in this series (although it could account for the radio- 
logical findings in Case 9). By contrast, the basic 
gross abnormality was a very dilated colon which was 
apparently unable to contract. It has been suggested 
that abnormalities of colonic motility can result from 
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anoxia (Dudley et al, 1958) renal failure and 
electrolyte imbalance (Stephens, 1962), although the 
actual mode 'of action is uncertain. 

The site of the pseudo-obstruction frequently coin- 
cides with the junction of the mid- and hindgut. This 
suggests either a vascular insufficiency or an auto- 
nomic imbalance resulting from the different para- 
sympathetic innervations of this junctional area. The 
latter suggestion was made by Ogilvie (1948) to 
account for pseudo-obstruction associated with malig- 
«ant infiltration of the coeliac plexus. He suggested 
that abolition of sympathetic inhibition might lead 
to spasm in the descending colon, as a result of un- 
impeded parasympathetic activity. However, it has 
been shown that stimulation of the parasympathetic 
supply of the colon does not result in spasm but in 
increased peristalsis (Neely and Catchpole, 1967). 

Pseudo-obstruction has been reported in association 
with so many other pathologies that the only factor 
in common is that the patients are ‘ill’. This suggests 
that the associated conditions may all act indirectly 
via a common and fairly basic physiological mechan- 
ism, 

Confinement to bed produces a tendency to consti- 
pation. It is conceivable that in some cases this process 
may be exaggerated and lead to the vicious circle of 
distension and paralvsis. 

In ‘paralytic’ ileus the myogenic contractility of the 
gut is unimpaired, the situation being due to sympa- 
thetic reflex inhibition (Neely and Catchpole, 1971). 
It is possible that pseudo-obstruction has a similar 
cause, as increased sympathetic activity could well 
be a feature of any major illness, the richer sympa- 
thetic innervation of the proximal colon accounting 
for the dilatation. 

There is no adequate explanation for the idiopathic 
cases. The pseudo-obstruction could be secondary to 
an unrecognized underlying cause. However, in Case 
8, 6 years separated the two episodes of idiopathic 
pseudo-obstruction. A hidden cause might reason- 
ably be expected to have become apparent in this 
period. 


Treatment 

The accepted management of pseudo-obstruction is 
conservative in the first instance, with intravenous 
fluids, nasogastric suction, enemas and treatment of 
any associated condition. Surgical intervention is 
indicated if the diagnosis is in doubt or if spon- 
taneous rupture of the caecum is suspected. This 
complication "has occurred in pseudo-obstruction 
(Melamed and Kubian, 1963) and should be antici- 
pated when right iliac fossa tenderness appears or 
abdominal X-ray shows a caecal diameter of more 
than 9 cm (Lowman and Davis, 1956). 

At laparotomy the question of intestinal decom- 
pression is usually decided by the degree of distension. 
If decompression is required, the choice is  be- 
tween caecostomy, transverse colostomy, enterotomy, 
and passage of a rectal tube when the sigmoid 
region is the site of the pseudo-obstruction. Despite 
its bad reputation when used in genuine intestinal 
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obstruction, caecostomy has been used frequently in 
pseudo-obstruction with satisfactory results, and this 
was confirmed in this series. Transverse colostomy 
has not always been effective (Caves and Crockard, 
1970) and was not used in this series. Enterotomy has 
been the least effective measure, the distension fre- 
quently recurring (Caves and Crockard, 1970). A 
theoretical objection to enterotomy is that the redis- 
tension may result in dehiscence of the suture line. 
Other measures that have been suggested are 
splanchnicectomy and spinal anaesthesia. The former 
does not appear to have been used; the latter has been 
used on at least one occasion (Morton et al., 1960) 
but without success. Neely and Catchpole (1971) have 
successfully treated postoperative ileus pharmaco- 
logically by abolishing sympathetic and enhancing 
parasympathetic activity. In Case 11 neostigmine 
proved to be of value. This method is probably 
worthy of a cautious trial; it could be most suitably 
applied in cases where distension persists or recurs 
after the diagnosis has been confirmed at laparotomy. 
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as he takes up the responsibilities of this important post. | 


L. P. LE QUESNE 


Mire frere HAM tA Dare 


9659 


* 


* . 
* 


Br. J. Surg. Vol. 61 (1974) 970 


Tuberculosis in the wall of a branchial cyst 
J.B. BOURKE, P. G. SMITH AND M. OBRAHI* 


SUMMARY 

The occurrence of tuberculosis in the wall of a branchial 
cyst is reported. This appears to be only the second 
recorded case, 


THE clinical diagnosis of a branchial cyst is confirmed 
at operation in only about 25 per cent of patients, 
while tuberculous lymphadenitis is commonly found 
in the remainder (Aird, 1958). As long ago as 1922 
Hamilton Bailey noted that the correct diagnosis of 
a branchial cyst was not just an academic triumph, 
for the erroneous diagnosis of tuberculosis on clinical 
grounds was a heavy burden for the patient. Branchial 
cysts may be found in areas of tuberculous lymph- 
adenitis (Bailey, 1922), but it was not stated if the 
cyst walls which contain lymphoid aggregates were 
involved in the tuberculous process. We report here 
a patient with tuberculosis in the wall of a branchial 
cyst. 


Case report 

Mr K. R. is 37 years old and has lived all his life in Nottingham. 
He presented to his general practitioner in June 1973 with an 
8-week history of a painless swelling in the right side of his neck 
which had not increased in size since the patient had first 
noticed it. He was otherwise well and there was no significant 
past history. There was no family or contact history of 
tuberculosis. 

On physical examination bilateral middle deep cervical 
lymphadenopathy was found and the nodes were firm and 
discrete, The liver and spleen. were not palpable. His general 
practitioner made a provisional diagnosis of reticulosis and 
referred him to the Radiotherapy Department. 

Investigations at this time showed an ESR of 25 mm/hr and 
a white cell count of 10 500/41 (normal differential count). The 
Paul Bunnell test was negative and the Heaf test was weakly 
positive. The chest X-ray showed no abnormality. He was 
referred for lymph node biopsy. 

At operation on 5 July 1973 a large right-sided lymph node 
adherent to the surrounding structures was found under the 
platysma. It was not possible to remove the node completely so 
it was incised and necrotic tissue and thick yellow pus were 
obtained. Routine bacteriological examination of the pus was 
carried out and a piece of node wall was cultured for tubercle 
bacilli, Part of the wall was also examined histologically. The 
wound was close@ and healed by primary intention. 

Gram's stain of the pus showed pus cells but no micro- 
organisms. The presence of cholesterol crystals was noted. 
Growth of organisms was not obtained on routine bacterio- 
logical culture and no tubercle bacilli were seen or grown. 
Guinea pig inoculation was not performed. 

Microscopy of the specimen showed the typical features of 
a branchial cyst with an outer fibrous layer, a central lymphoid 
layer and a lining composed of squamous epithelium. The 
lymphoid zone contained numerous non-caseating granulomas 
composed of epithelioid cells and occasional Langerhans's 
giant cells, and less frequent semiconfluent centrally caseating 
granulomas which were scattered throughout the lymphoid 
zone, principally adjacent to the fibrous layer. Ziehl-Neelson 
stains revealed very scanty acid- and alcohol-fast bacilli. The 
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appearances were those of tuberculosis involving a branchial 
cyst. s 

The patient is now receiving a course of anti-tuberculous 
therapy and there has been some resolution of his neck 
swellings. 


Discussion 

Since this man had bilateral lymphadenopathy, he 
probably had pharyngeal tuberculosis with haemato- 
genous spread to the wall of a branchial cyst. As a 
branchial cyst wall contains lymphoid tissue it might 
be expected that tuberculosis in the cyst wall would 
be common. However, a search of the literature re- 
vealed only one previous case report (Braun-Wotke, 
1956) which recorded tuberculosis in the wall of a 
branchial cyst and also in adjacent lymph nodes. In 
this patient the diagnosis was only made on histo- 
logical examination and no fluid or tissue was sub- 
mitted for bacteriology. Since both cyst wall and pus 
were cultured in the patient reported here it is dis- 
appointing that tubercle bacilli were not grown. This 
difficulty of bacteriological confirmation of tuber- 
culosis has been the experience of others and extends 
to all human tissues (Medlar et al., 1952; Medlar, 
1955), and Faber (1973) was only able to grow tubercle 
bacilli in 15 out of 29 operative specimens in patients 
with non-pulmonary tuberculosis. 

Perhaps the conclusion to be drawn from the 
apparent unusual occurrence of tuberculosis in the 
wall of a branchial cyst is that fluid and/or tissue from 
any neck swelling biopsy should be submitted for 
bacteriology and histology for tuberculosis. Only if 
the possibility of tuberculosis is considered will the 
diagnosis be confirmed. 
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Deep vein thrombosis: preclinical diagnosis 


by thermography 


E. D. COOKE AND M. F. PILCHER* 


sUMMARY 

A raised temperature and delayed cooling on exposure 
of the thrombosed limb is an early sign of deep vein 
thrombosis (DVT). This sign can be detected by using 
thermography when not apparent clinically. 

The grey tone thermograph has a characteristic 
appearance in DVT. 

Of 53 cases of DVT demonstrated by phlebography, 
51 were previously suspected on thermographic 
examination. 

The method is non-invasive and can be repeated at 
will. 


THE increasing mortality from venous thrombo- 
embolic disease (Registrar General, 1971) will be 
reduced only by effective prophylaxis and early 
diagnosis of deep vein thrombosis (DVT). 

The frequent observation by one of us (E. D. C.) 
that a raised temperature and delayed cooling on 
exposure of the limb was the only clinical sign present 
in many cases of DVT recalled the emphasis placed on 
this sign by Pilcher (1939). 

This finding suggested the possibility that a sub- 
clinical rise in the temperature of the limb might be 
present from an early stage of the disease, and that a 
sensitive means of detection might provide a method 
of preclinical diagnosis. Thermography, which detects 
a temperature difference of 0-2 C, offered a safe and 
«imple means of testing this hypothesis. 

The results of preliminary studies have been 
reported (Cooke and Pilcher, 1973). 


Materials and methods 

Eighty cases of hip surgery, 14 general medical, 
surgical and obstetrical cases and 8 cases of possible 
recurrent ‘idiopathic’ DVT have had thermographic 
examination of the legs and bilateral percutaneous 
ascending functional phlebography (Thomas, 1971) of 
diagnostic quality. 

The hip series comprised 20 males aged 31-85 vears 
(mean 60:1 years) and 60 females aged 31-91 years 
(mean 60-4 years). 

In this series thermographic examination was 
performed preoperatively and daily postoperatively 
for 14 days. Phlebography was performed on the day 
that abnormality in the thermographic examination 
suggested a diagnosis of DVT or on the fourteenth 
postoperative day if the thermographic examination 
was judged to remain normal. 

The general medical, surgical and obstetrical cases 
and the cases of possible recurrent ‘idiopathic’ DVT 


were examined by thermography and phlebography 
on the same day. 

Hip surgery was chosen deliberately to form the 
greater part of this study because of the associated 
high incidence of venous thrombosis. 

Thermography utilizes natural infrared radiation 
and records temperature difference in the form ol a 
thermal image—the grey tone thermograph. The 
darkest grey tones are the coolest area, while areas o! 
higher temperature are recorded in lighter tones 


The thermographic system 
The thermographic system AGA 680 ( Medical) used 
in this investigation (Fig. 1) consists of a scanning 
camera and a display unit. Infrared radiation Irom 
the object which is being examined falls on an optical 
system in the camera and is focused on a single 
element indium antimonide detector. This detector ts 
cooled with liquid nitrogen to attain high sensitivity in 
the infrared spectral band (2-5-6 u). A video signal is 
produced, amplified and conveyed to the display unit 
where it controls the electron beam of a television 
monitor tube. The tube scans the screen o! the 
monitor synchronously with the camera scanning the 
object (16 fields/sec). A high degree of spatia! and 
thermal resolution is attained. 

Because of the relative positions of the camera and 
the patient, direct scanning of the legs produces a 
distorted image. This is avoided by placing a highly 





Fig. 1. The thermographic system in use. 


* Hackney Hospital, London. 
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Fip. 2. 


Normal thermographs of (a) thighs and (>) calve 





Fig. 3. Normal thermographs showing the ‘mottled’ pattern of la) thighs and (5) calves. 


polished mirror over the legs and adjusting the angle 
at which the mirror is held so that radiation strikes the 
lens system in the camera at a right angle. 

A 10 -angled lens allows the calves and thighs to 
be examined separately. 

[he system is light and mobile. Polaroid film is 
used to make permanent recordings 


Method of examination 

Patients are examined in the 

apparatus being surrounded by 

Ihe ward temperature 

sweating and local 
> 


ward, the bed and 
screening curtains 
should not exceed 20°C: 
areas Of vasodilatation which 
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occur above this temperature give anomalous results 
(Watson and Vasilescu, 1972). Draughts which are a 
cause of localized cooling are carefully excluded. 

It is necessary to obtain thermal equilibrium 
between the and the surrounding ambient 
temperature before commencing the examination. 
Thus, to be certain that this is achieved the patient, 
lying supine, is exposed up to the umbilicus for 15 
minutes. The legs are externally rotated and the 
ankles, supported by a Sorbo rubber pad, should be 
10-15 em apart. The pad elevates the legs more than 
I0 above the horizontal and avoids venous pooling. 
Tight panties raise the temperature of the upper thigh 


legs 


Thermography in deep vein thrombo 





Fig. 4. Thermograph showing DVT in the calf 





l'ig. 8. Thermograph showing calf vein thrombosis with 


loss of the ‘cool’ patella indicating propagation 





and should not be worn. Loose fitting disposable 

briefs are satisfactory. Fig. 
Examination of one patient takes 20 minutes. As 

I5 minutes of this time is necessary for thermal throughout the limb. The darkei 


7. Thermograph showing bilateral cali 


equilibrium to be obtained, the examination of several subcutaneous surface of the tibia ai 

patients in the same ward, all exposed simultaneously, contrast with the lighter tones produ 

takes correspondingly less time for each individual. (Fig. 2). There is a temperature grad 
Attention must be given to any factor which may limb. The groin temperature is the high 


produce a rise in leg temperature. For example, when be4 C warmer than the foot. The o 
a patient has been allowed up, thermal equilibrium a cool limb; loca 





ized areas of raised te 
takes longer to attain. Bandages are also a cause of conspicuous by their absence 


increased temperature in the legs. Patients should be A ‘mottled’ pattern may be a nori 

examined before rising and bandages should be This has usually been found in the obe 

removed some hours before thermographic examina- of small areas of light and dark 

tion is carried out. dispersed throughout the limb, thoug 
may be involved 

The mographic appearances When DVT occurs there is a dra 


The normal grey tone thermograph taken in the supine the normal thermographic pattern 
position shows an even distribution of temperature raised temperature in the call 
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Fig. 58. T hermograph showing chronic venous occlusion 
following exercise 





Fig. 9. Thermograph of normal legs after exercise. 


absence of the area of tibial and/or patellar coolness 
are the distinguishing features. 

When thrombosis is localized to the soleal or 
posterior tibiz$ veins the area of increased tempera- 
ture occupies the whole or greater part of the calf. 
Frequently it has the shape of an inverted pear with an 
ill-defined margin. The cooler area of the tibia is lost 
but the patellar coolness is retained (Fig. 4). 

Propagation of the clot to the axial veins of the thigh 
Is indicated by loss of the area of patellar coolness and 
a diffuse area of raised temperature in the lower thigh 
(Fig. 5). 

Iiofemoral and external iliac vein thrombi are 
associated with a diffuse area of raised temperature in 
the whole or upper thigh ( Fir. 6). 

. LJ 
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Ihe basic thermographic pattern is the same in all 
cases, but variations in the magnitude of the tempera- 
ture diflerence produce variations in the intensity of 
the thermal image. 

Bilateral involvement is easily recognized (Fir. 7). 

It is important when examining thermographs to 
appreciate that they are not true images of the legs 
and that apparent swelling of the warmer limb is a 
thermographic artefact. 

Chronic venous occlusion with the patient supine at 
rest produces variable thermographic appearances 
which are non-specific and vary with the degree*of 
development of the collateral circulation. If there is an 
adequate venous return the thermograph is normal. 
Pooling in collateral vessels, which may be obvious 
clinically as dilated varices, appear as well-defined 
linear temperature which may 
become cooler if elevation of the limb is increased and 
sustained. Gentle produces à constant 
pattern when the deep veins are occluded. This 
consists of criss-crossed linear areas of increased 
temperature superimposed on the thermal image of 
increased muscle temperature which may also be 
abnormal (Fig. 8). The thermographic appearance of 
normal legs after gentle exercise is shown for com- 
parison (Fig. 9). 

[he temperature increase produced by lesions of 
the limb other than DVT is without exception 
localized and sharply demarcated from the remainder 
of the limb which appears normal. Operation on the 
hip does not give rise to abnormal thermography 
unless there is haematoma formation, which is readily 
recognizable. 


areas of increased 


exercise 


Thermovision profile adaptor 

Temperature difference across the limbs at any level 
may be measured by the thermovision profile adaptor 
(TPA) which provides an 'A' scan of the temperature 
of an object. 


Normally the temperature is equal in the two limbe™ 


at any level (Fig. 10). 

Measured at the greatest circumference of the calf, 
the mean temperature increase on the first day that 
thermographic appearances suggested a diagnosis of 
DVT was 1:25 €. The moda! increase was 1-0 C, 
with a range of 0:5-2-0 °C. 

The thermoprofile of DVT is a smooth curve of 
increased temperature (Fig. 11). Sharp spikes are due 
to other, more localized, conditions. An explanation 
should be sought for any rise in temperature as 
compared with the contralateral leg. 

Ihe TPA is a useful adjunct but is not essential in 
diagnosis, which depends on the appearance of the 
grey tone thermograph. It is of no value in bilateral 
DVT or when the temperature of one limb is reduced 
as a result of muscle weakness or paralysis. 


Results 

Table 1 summarizes the results obtained by thermo- 
graphic and bilateral phlebographic examination of 
102 patients, 


lhermographyw in deep vein thromb 





Fig. 10. Normal TPA of (a) thighs and (5) calves 


lable I: COMPARATIVE RESULTS OF ENASIIN AEE 





BY THERMOGRAPHY AND BILATERAI 
' ASCENDING PHLEBOGRAPHY 
| 
| DVI 
| NO | 
[v pe of case Cases thermogi 
te Hip surgery 80 | 

| General medical 14 
"—— 20 + 4 Oo surgical and 

| Obstetrical 

Recurrent ‘dio 3 

: | i | | pathic’ DVI 
t Total 102 


C 


iiid hiii 


In all of the general medical, Surgi 
cases, including the cases ol recurre 
DVT. abnormal thermographic app 
gesting the presence of recent DVI ) 
by phlebography 





Fig, 11. TPA showing calf vein thrombosis 





14 
In the hip series 2 cases of DVI 
by thermography. One case had b 
thrombi and the other had a thrombus a 
7:5 cm long in the upper posterior tib 
0 vein of the left leg 
= [here were 9 cases of bilateral ca 
= ¢ altogether. 
= Thus, in the hip series 52 throi 
he demonstrated phlebographically of whfh 49 
: 5- previously suspected on thermographi 
Z ne UTI. (Table Il). There were no false positive thermo 
pss findings. 
Table Il confirms the high in 
thrombosis associated ith hip 
frequency with which thrombosis 
: (= of the calf (Bauer, 1940; Kakk: 
| | Nicolaides et al., 1971; Field et al 
Preop 2 4 6 8 10 12 4 from the calf to the axial veins of the thig! 
Fig. 12. Day of diagnosis of DVT in 49 legs using frequently ; 30 per cent in this set 
thermography femoral thrombi are uncommon 


* 
* = * 
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Thermographic Record Thermographic Record 
Temperature difference 


Leg temperatures equal 
between 1-6 and 20°C 






















aoa 44.7% 
incorrect i Incorrect 
Clinical 
observations 
1120 






53-59% 


j 55-3177, 
Correct 


Correct 





Fig. 13. Comparison of clinical observation and 
thermographic record of leg temperature. 


Table H: SITE AND BEHAVIOUR OF DVT IN 80 
CASES OF HIP SURGERY 


43 (41) 
9 (8) 
52 (49) 


No. of patients with DVT 

No. of patients with bilateral DVT 

No. of legs with DVT 
Calf vein thrombosis without propagation 3 
Calf vein thrombosis with propagation | 
Calf and thigh vein thrombi in continuity 
Separate calf and diofemoral thrombi 
Isolated iliofemoral thrombosis 


ween — d 029 4 


Clinical pulmonary embolism 4 


Figures in parentheses are the numbers suspected on 
thermographv. 


Table Hi: AGE AND INCIDENCE OF DVT IN 80 
CASES OF HIP SURGERY 

No. of cases 
of thrombosis 


Age group No. of cases 


31-40 3 j 
41-50 4 3 
51-60 iO 5 
61-70 22 13 
71-80 25 H3 
81-90 15 8 
90 -i i Q 


Table IV: CLINICAL OBSERVATION OF 
TEMPERATURE DIFFERENCE IN 49 LEGS IN 
WHICH RAISED TEMPERATURE WAS SHOWN 
BY THERMOGRAPHY 


Clinical observation No. of legs 


No temperature difference detected 28 
Temperature diflerence detected: 


Before thermographic diagnosis 4 
The same day as thermographic diagnosis 5 
After thermographic diagnosis 12 


No difference in incidence between the sexes was 
apparent and®there was no evidence of increasing 
incidence with increasing age (Sevitt and Gallagher, 
1961) during the period of study (Table HIT). 

Thrombosis occurred most frequently in the 
operated limb, but in 3 cases calf vein thrombosis was 
present in the contralateral leg only. When bilateral 
thrombi are added, the contralateral limb was 
involved in 12 cases (28 per cent of the cases of DVT 
and 15 per cent of the series). 

Fig. 12 shows the day on which thermographic 
appearance indicative of DVT was confirmed by 
phlebography. 
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Comparison of clinical and thermographic findings 
The detection of a raised temperature and delayed 
cooling of the thrombosed limb by thermography 
as opposed to palpation was investigated bv two 
methods. 

In one, ten independent observers examined cases 
half of which had equal leg temperatures and half of 
which had a leg temperature difference of between 
l:6 and 2-0 C on TPA examination. The results are 
summarized in Fig. 13 which demonstrates the 
inaccuracy of palpation when the temperature 
difference is of this order. x 

In the second method one observer examined the 
legs of each case in the hip series daily and recorded 
his impression of temperature difference on palpation 
without knowledge of the thermographic findings. 
These impressions are summarized in Table IV. 

These findings show that, if the clinical detection of 
increased temperature and delayed cooling had been 
relied on, in 56 per cent of cases the diagnosis of DVT 


would not have been entertained. In some cases 
increased temperature and delayed cooling was 


Observed on one or two occasions only, but in others 
the sign became increasingly easy to detect. Persistence 
of the sign was not related to propagation. 

Increased. temperature of the limb and delayed 
cooling on éxposure is not detectable clinically 
sufficiently. often to be reliable sign; none the less 
they should be looked for, because they may be 
present early and may occur in the absence of other 
signs. 

Increase in the leg circumference or pitting oedema 
is always late and is frequently transient. 1t was not 
detected at all in 38 of the thrombosed legs. It may be 
misleading: 8 cases that did not have DVT developed 
postoperative oedema, and in 3 cases it was bilateral. 

Pain was conspicuous by its absence. Homan's sign 
was positive in 4 cases of DVT and in 3 cases in which 
the deep veins were normal. 
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Discussion 

The results of this study indicate that increased 
temperature of the limb and delayed cooling on 
exposure ts an early sign of DVT which can be con- 
sistently demonstrated by thermography. The grey 
tone thermographic pattern is characteristic and 
provides a means of detecting DVT in the absence of 
clinical signs. Propagation of the thrombus from the 
calf to the thigh veins ts readily detected. 

An increase in the temperature of the limb suggests 
that vasodilatory substances are released as a result 
of the thrombotic process. Considering the relation- 
ship which exists between the blood-clotting, fibrino- 
lytic, kinin-forming and complement systems (Ratnoff, 
1969: Ogston, 1973), and that activated Hageman 
factor and plasmin (Eisen, 1964; Back, 1966) are 
potent activators of kinin formation, it seems that one 
of these vasoactive substances may be bradykinin. 

Other vasoactive substances may be present owing 
to the thrombin-catalysed ‘release action’ of platelets 
in the thrombus (Grette, 1962). These substances 
include serotonin (5-HT) (Buckingham and Maynert, 


1964) and prostaglandins E, and F,, (Smith and 
Willis, 1970, 1971). In contrast to the more commonly 
recognized vasoconstrictive action, serotonin may be 
a vasodilator in skeletal muscle, especially if present 
in small amounts (Douglas, 1970). 

The similarity in appearance of the grey-tone 
thermograph when recent thrombosis is present in the 
calf veins and that obtained after exercise when the 
deep veins are patent (Fig. 9) suggests that vasodilata- 
tion occurs initially in the blood vessels of muscle. 
Dilatation of the skin vessels and possibly of arteric- 
venous shunts, which have been shown to be present 
in the legs (King, 1953; Puilachs and Vidal-Barraguer, 
1953), may explain the occasions when the tempera- 
ture of the affected leg is exceptionally high, giving a 
thermograph in which the whole of the leg has an 
overall uniform temperature. If the thermographic 
appearances depend on the pharmacological activity 
in the limb, then thrombi that are actively propagating 
should be easily detected while inactive clots may give 
normal results. This has been found to be so in the 
supine patient with the legs at rest. Negative thermo- 
graphy in the presence of inactive clots does not 
diminish the value of the method, because thrombi 
which are neither propagating nor undergoing lysis 
do not form emboli. Occlusion of the deep veins by 
inactive clots is readily demonstrated by gentle leg 
exercise. 

We have considered and commented previously 
(Cooke and Pilcher, 1973) on the possibility that a 
clot which may not have been suspected thermo- 
graphically may have undergone lysis or embolized 
in toto before phlebography was performed on the 
fourteenth postoperative day. In either case undetected 
clot lysis is postulated. On the contrary, it is our 
opinion that clot lysis may be a prerequisite of positive 
thermography and that false negative results occur 
only when the thrombus is not propagating or under- 
going lysis. This opinion is supported by the known 
activity of substances released locally as a consequence 
of thrombus formation (vide supra), by the frequent 
demonstration of early postoperative DVT thermo- 
graphically and by the phlebographic appearances of 
the thrombi. The incidence of thrombi demonstrated 
by thermography in this series correlates closely with 
the known incidence of DVT following hip surgery. 

This investigation was based on the observation of 
a long-described but frequently neglected clinical 
sign. Pain and the more usually recognized signs of 
DVT are notoriously absent or misleading. 

On the other hand, it is noteworthy that a generalized 
increase in limb temperature and delayed cooling on 
exposure, whether detected by thermography or 
palpation, were never found to be due to any cause 
other than DVT: there were no false positive findings. 
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The effect of elastic stockings on superficial venous 
pressures in patients with venous insufficiency 


J.J. F. SOMERVILLE, G. O. BROW, P. | 


SUMMARY 
Relief of symptoms and alterations of superficial venous 
pressures as a result of wearing elastic stockings were 
assessed in 12 patients with varicose veins. The effect 
of wearing elastic stockings on superficial venous pres- 
sures was measured in 10 normal volunteers. 

In the group of patients continuous elastic stocking 
compression produced relief of symptoms and a lower- 
ing of the venous ambulatory pressure. 


ELAsTIC stockings have been used in the treatment of 
venous insufficiency since the end of the seventeenth 
century (Foote, 1960). The object of the present work 
was to evaluate and correlate the effect of continuous 
use of elastic stockings on the patients’ symptoms 
and superficial venous pressures. The pressures exerted 
by the stockings on different parts of the leg were also 
measured. 


Materials and methods 

Two groups were studied. The first group consisted 
of 10 normal female volunteers, and the second of 12 
patients who attended the varicose vein clinic at Sir 
Patrick Dun's Hospital, Dublin. Most of the patients 
were overweight and therefore considered unsuitable 
for injection compression treatment. They all had 
symptoms of venous insufficiency. Patients with 
ulcers were excluded from the trial for practical 
reasons. 

The normal volunteers (group I) were studied on 
one occasion only, to obtain normal venous resting 
and ambulatory pressures with and without elastic 
stockings. 


Table I: MEAN PRESSURES OF GROUPS I AND Il 
AT FIRST VISIT 
Group I 





With Without With Without 

Pressure stockings stockings stockings stockings 
RVP (mm Hg) 84 84 91 90-5 
VAP (mm Hg) 26:6 18 2270 48-3 





RVP, Resting venous pressure. VAP, Venous ambulatory 
pressure. 


Table H: MEAN PRESSURES IN GROUP H 


With Without 

stockings Stockings 
Visit RVP VAP RVP VAP 
Before wearing stockings 91 $2.6 90.5 48-3 
| Month wearing stockings 933 4§-4 923 338 


2 Months wearing stockings 89-3 ANE 
| Month after discarding stockings 


5 Months after discarding stockings 


90:8 287 


——————————————M——— 


BYRNE, 


DIFFERENT VISITS 


R. D. QUILL AND W. G. FEGAN* 
The patients (group ID were questioned as to the 
severity of their symptoms before, immediately after 
and 5 months after wearing the stockings. They were 
asked to assess them on a mild, moderaie or severe 
basis, scoring accordingly: 1 for mild, 2 for moderate 
and 3 for severe symptoms. The pressure readings 
were made before wearing elastic stockings, | and 2 
months after wearing them continuously and | and 
5 months after discarding them. To record the pres- 
sures with the stockings on, the elastic stocking was 
folded up over the ankle and a superficial vein in the 
dorsum: of the foot was cannulated using a 2[1-gause 


Table HI: SIGNIFICANCE OF MEAN VENOUS 
AMBULATORY PRESSURES IN GROUP Ii AT 








First visit compared with wearing stockings Pu Dl (S) 
for | month 
First visit compared with wearing stockings PocO005 (08) 


for 2 months 

Wearing stockings for i month compared 
with wearing stockings for 2 months 

First visit compared with 1 month after P: 
discarding stockings 

Wearing stockings for 2 months compared 
with | month after discarding stockings 


OOS (NS) 


P3>0-08 NS} 


Wearing stockings for 2 months compared Po DSS) 
with 5 months after discarding stockings 
First visit compared with 5 months after PS 005 ONS) 


discarding stockings 








S, Significant. NS, Not significant. 


Table IV: SIGNIFICANCE OF DIFFERENCES PN 
MEAN VENOUS AMBULATORY PRESSURES OF 
GROUT P I COMPARED WITH GROUP i 





Group | compared with group H before P. - (-001 TN 
wearing stockings 

Group 1 compared with group H after | Px 0045 ONS) 
month wearing stockings 

Group | compared with group lI after 2 POS ONS: 
months wearing stockings 

Group | compared with group H 1 monih P01 (5) 
after discarding stockings 

Group | compared with group 11 5 months Pe OOF (8) 
after discarding stockings 

Femi itai Role MUS, c E eee een ea 


microlance cannula, which was connected to a Bel! 
and Howell L221 pressure transducer and Devices 
pen recorder. The stocking was then rolled down 

over the dorsum of the foot to cover the cannula. 
Once the upright resting venous pressure had reached 
a steady level, the patient was instructed to walk on a 
treadmill for a period of 1 minute at a speed of 2:6 
miles per hour, and the electrical mean pressi re Was 
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Fig. Il. Changes in resting venous pressure (RVP) and 
venous ambulatory pressure (VAP) during the study period. 
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Fig. 2. Effect of stockings on patients’ symptoms. 


continually recorded. The measurements were re- 
peated after memoval of the stocking. 

The compression exerted by the elastic stockings 
was measured in group H on two occasions with an 
interval of 1 month, using a technique devised by 
Sigg and Imhoff (1964). A rubber bulb, connected by 
pressure tubing to a strain gauge pressure transducer 
and a pen recorder, was inflated to a pressure of 
20 mm Hg and enclosed in a polythene sleeve, along 
with the pressure tubing, so that this sieeve extended 
beyond the bulb. The elastic stocking was applied 
over the pressure recording apparatus, which lay 
along the anterior border of the tibia between the 
* e 
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Fig. 3. Compression effect of a stocking (pressures at the 
second visit in parentheses). 
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Fig. 4. Symptoms compared with mean venous ambulatory 
pressures. 


stocking and the leg. The bulb was then pulled down 
along the leg inside the stocking, and pressures 
measured at the following points: above the knee, 
below the knee, midcalf and ankle. 


Results . 

The results are shown in Tables I and //, and analysed 
in Tables HI and IV. Fig. | demonstrates the pressure 
readings diagrammatically. 


There was no significant change in the mean resting 
venous pressure in group II throughout the trial. 
Pressures in both groups were slightly higher with 
the stockings on than with them off, but this was not 
statistically significant. 

At the first visit the mean venous ambulatory pres- 
sure was significantly higher in group IH (48:3 mm Hg) 
than in group I (18 mm Hg). but after wearing the 
stockings for | month the mean venous ambulatory 
pressure of group II fell to 33-8 mm Hg, and after 
2 months to 28:7 mm Hg. 

fter the stockings were discarded there was a 
progessive rise in venous ambulatory pressure, which 
after | month had risen to 37-8 mm Hg, and after 5 
months to 46-2 mm Hg. Neither of these figures was 
significantly different from the mean venous ambula- 
tory pressure at the first visit. 

All the patients had a marked improvement in their 
symptoms (Fig. 2). The mean severity of symptoms 
before treatment was 2:04 (moderately severe) and 
immediately after treatment with stockings 0:41 (very 
mild). This improvement in symptoms was highly 
significant (P « 0-001). Five months after discarding 
the stockings the mean severity had deteriorated to 
l:2. At the end of the 2-month period of stocking 
treatment 8 of the 12 patients had a complete remis- 
sion of symptoms, but 5 months after discarding the 
stockings only 4 remained symptom-free. 

The results from the Sigg tester (Fig. 3) demonstrate 
that external support by the elastic stocking is exerted 
in gradient form from ankle to thigh and con- 
sequently parallels the hydrostatic gradient of pressure 
present in the limb's superficial veins in the upright 
position. 

In patients with venous insufficiency a positive cor- 
relation was found between symptoms and venous 
ambulatory pressure (r = 0:833, P —- 0:01): those with 
mild symptoms having lower pressures and those 
with severe symptoms higher pressures (Fig. 4). 
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Elastic stockings and superficial venous pressures 


Continuous wearing of elastic stockings was shown 
to improve both the patients’ symptoms and thei 
ability to achieve a lower venous ambulatory pressure 
High ambulatory pressure in the superficial veins 
occurs: (1) when there is femorosaphenous reflux. ol 
blood caused by incompetence of the long saphenous 
vein, (2) when clearance of blood from the superficial 
to the deep veins is impaired owing to incompetence 
of valves in the perforating veins or (3) to other causes 
of calf pump dysfunction. There has been some 
controversy about the significance of femorosaphenous 
reflux and perforating vein incompetence in the genesis 
of superficial varicose veins, but it is possible that 
elastic stockings may diminish the effects of these 
conditions. External support of superticial veins 
rendered incompetent by dilatation could cause a 
reduction in diameter of the veins, thereby restoring 
competence and reducing retrograde flow. External 
support may also oppose a reflux of blood from 
incompetent perforating veins into the superficial 
system. Another possibility is that external suppor! 
may enhance compression and emptying of deep veins 
during calf muscle contraction, thus assisting cal! 
pump function. 
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Racial incidence of postoperative deep vein 


thrombosis in South Africa 
s. N. JOFFE* 


SUMMARY 

*Postoperative deep vein thrombosis is considered to be 
rare in non-Europeans (Burkitt, 1972). The >] fibrino- 
gen test, Doppler ultrasound and venography were 
used to determine the true incidence of postoperative 
deep vein thrombosis in a South. African population. 
The results show that the European, Coloured, African 
and Indian patients were all at a similar high risk. 


MODERN techniques of diagnosing deep vein throm- 
bosis (DVT) using radioactive fibrinogen, Doppler 
ultrasound and venography reveal a high incidence of 
postoperative DVT. The incidence reported varies 
between 28 and 44 per cent in patients undergoing 
elective general surgical procedures (Kemble, 1971; 
Kakkar et al., 1972). 

Recent epidemiological studies have drawn attention 
to the high incidence of thrombo-embolic disease in 
Western civilizations in contrast to the lower inci- 
dence in African people (Burkitt, 1972). Further- 
more, Cunningham and Yong (1974), using the 1f 
fibrinogen test, found an incidence of 10 per cent in 
the Asian population of Malaysia, and Hassan et al. 
(1974) reported a similar low incidence of 9:6 per cent 
in Sudanese patients. In view of this it was decided to 
investigate the incidence of postoperative DVT in 
the non-European patients undergoing major elective 
general surgical operations at Groote Schuur Hospital, 
Cape Town. 


Patients and methods 

One hundred patients over the age of 40 years under- 
going a major elective operation were investigated. 
They were divided equally into European and non- 
European groups and matched for age, sex, weight and 
type of operation. The composition of the non- 
Europeans is shown in Table I; the majority were 
Cape Coloured (68 per cent), as compared with Bantu 
(20 per cent) and Indian (12 per cent). This is due to 
the geographical situation of the hospital which 
determines itg admissions. A major operation was 
defined as any general surgical procedure under 
general anaesthesia lasting for more than 30 minutes 
and followed by at least 7 days in hospital. Patients 
excluded were those undergoing surgery to the lower 
limb and left mastectomy because of the difficulty in 
radioactive fibrinogen counting. The diagnosis of 
DVT was made by the radioactive 1] fibrinogen 
technique with the Pitman ratemeter (Kakkar, 1972) 
and Doppler ultrasound using a Sonicaid D 205 M 
(Evans, 1970; Strandness and Summer, 1972; Yao 
et al., 1972). 
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bach patient was screened preoperatively and then 
daily postoperatively. Venography was perforg@ed 
initially in all the cases to confirm the diagnosis, but 
later only in selected patients where there was difficulty 
in the interpretation of the results. 


Results 

From Table I it will be seen that 56 per cent of the 
non-European patients developed postoperative DVT 
compared with 48 per cent of the European group 


Table I: RACIAL INCIDENCE OF 
POSTOPERATIVE DVT 


Race Total no. Positive ys 
European 50 24 48 
Non-European 50 38 56 

Coloured 34 is 54 

Males 18 10 

Females 16 8 

Bantu 10 5 SO 
Males 2 Í 
Females 8 4 

Indian 6 4 67 
Males 6 4 
Females 0 0 





Table Il: SITE OF DVT DIAGNOSED BY 
COMBINATION OF (“FIBRINOGEN TEST, 
DOPPLER ULTRASOUND AND VENOGRAPHY 


Incidence of DVT (5) 


European Non-European 





Site (n 24) ( no 28) 
Calf 42 46 
Popliteal 8 7 
Calf and popliteal 33 36 
Calf, popliteal and thigh [3 Hi 
Calf and thigh "SM 
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which is statistically insignificant (0-25 > P< 0-50). In 
the non-European patients, 54 per cent of the 
Coloured, 50 per cent of the Bantu and 67 per cent of 
the Indians developed DVT. 

The DVT was bilateral in two-thirds of the patients 
with a similar anatomical distribution in both groups 
(Table H). The calf alone was involved in 10 of the 
24 European and 13 of the 28 non-European patients 
with DVT. 


* Department of Surgery, University of Cape Town and Groote 
Schuur Hospital, Cape Town, South Africa. 

Present address: Department of Surgery, Roval Postgraduate 
Medical School, London. 
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Discussion 

The results show that the incidence of postoperative 
DVT in the non-European patients in South Africa is 
much higher than previously suspected and is similar 
to the incidence and anatomical site in the European 
control group of patients. 

Hume et al. (1970) reported that clinicians and 
pathologists in various African countries had found 
thrombo-embolism to be rare. This was confirmed in 
the data collected by Burkitt (1972), who estimated 
that about | in 5000 to 1 in 10 000 hospital admissions 
in frica developed detectable DVT. The reason for 
the low incidence may be that the clinical diagnosis 
has been shown to be extremely unreliable, for many 
thromboses are clinically undetectable and clinical 
signs may be present in the absence of a thrombus 
(Kemble, 1971). 

The combination of the radioactive fibrinogen and 
Doppler ultrasound techniques as a screening 
procedure and venography to confirm the diagnosis 
shows a higher incidence of proximal DVT and would 
appear to be the most reliable method for the diagnosis 
of postoperative DVT (Joffe, 1973; Joffe et al., 1973). 

Although there were only 10 Bantu patients, half 
developed postoperative DVT. Similarly, 18 of the 
34 Coloured patients developed DVT, giving a total 
incidence of 56 per cent. 

This preliminary report indicates that the non- 
European patient is probably at a similar risk of post- 
operative thrombo-embolic disease as the European 
patient, with its associated morbidity and mortality. 
Further epidemiological studies are required, and if 
these results are confirmed in a larger series of patients, 
then all patients, irrespective of race, are at a high risk 
and should receive adequate prophylaxis. 
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The influence of haemoglobin and platelet levels 
on the results of arterial surgery 


JOHN BOUHOUTSOS, TOM MORRIS, DE 
AND PETER MARTIN* 


*SUMMARY 

The early complications of 445 arterial operations were 
analysed with reference to the preoperative haemo- 
globin concentration and platelet count. The haemo- 
globin levels were compared with those of 200 
non-arteriosclerotic control subjects, and the influence 
of cigarette smoking on the haemoglobin levels of both 
groups was assessed. It was concluded that smoking did 
not affect the haemoglobin levels and that arterio- 
sclerotic patients tended to have higher haemoglobin 
levels than normal controls. It seems that the higher 
the haemoglobin or platelet level the greater is the risk 
of complications at or soon after operation. 


Ir is well recognized that polycythaemia is a potent 
cause of arterial thrombosis (Brown and Giffin, | 930; 
Norman and Allen, 1937; Chievitz and Thiecle, 1962: 
Edwards and Cooley, 1970), and it was pointed out by 
Barabas et al. (1973) that there is also an increased 
tendency to bleeding. 

It has been noticed by us for some years in the 
Chelmsford and Hammersmith Hospitals that patients 
with a high haemoglobin concentration, although not 
always polycythaemic by accepted haematological 
criteria, tend to bleed or thrombose soon after 
arterial operations, an observation which prompted 
us to review the problem. 


Patients and methods 

The case notes were reviewed of 445 white male 
arteriosclerotic patients who presented for the first 
time for arterial reconstruction. No patient who had 
undergone previous arterial surgery was included. 
Complications occurring at operation or soon after, 
for which no technical cause could be found, were 
noted together with the age, the preoperative haemo- 
globin level and the platelet count, where available. 
These values were recorded within 48 hours of 
admission to hospital and in most instances whilst the 
patient was still ambulant. As this paper is to some 
extent a retrospective study the platelet count was 
not always recorded. Also, in each case a note was 
made as to whether or not the patient was, or had 
been, a persistent smoker. Those known to have 
cancer or severe cardiopulmonary disease were 
excluded from the survey. 

The haemoglobin concentration in 200 male patients 
of an age group similar to that of the arteriosclerotic 
patients was recorded for comparison. These patients 
had been admitted for treatment of uncomplicated 
hernia or chronic orthopaedic disorders. 


METRIOS CHAVATZAS 


Results T 
Effect of cigarette smok ing 

Table I shows the numbers of persistent smokers and 
non-smokers in the arteriosclerotic and control 
groups and relates these to the mean haemoglobin con- 
centration; 92 per cent of the arteriosclerotic patients 
were, or had been, persistent smokers compared 
with 89 per cent of the controls, and in both groups 
the smokers had slightly lower haemoglobin levels 
than the non-smokers. 


Haemoglobin levels 

Table II shows the haemoglobin concentrations and 
mean ages of the arteriosclerotic patients and the 
controls. The mean haemoglobin level of the controls 
was 14:46 g/100 ml and that of the arteriosclerotic 
patients 15-5 g/100 ml, which is a highly. significant 
difference (7 = 6-39), 


Table I: SMOKING HABIT RELATED TO 
HAEMOGLOBIN LEVEL 


Smokers* Haemoglobin (g/100 ml) 
Group No. n Smokers Non-smokers 
Control 178 89 14-45 14:57 
{n = 200) 
Arteriosclerotic 409 92 15:14 15-25 








* Patients who were or had been persistent smokers. Mean 
age of the smokers was 58-08 years and of the non-smokers 
60-4 vears, 


Table H: AGE RELATED TO HAEMOGLOBIN LEVEL 


Age Haemoglobin 
Group (vr. Mean se.) (g/100 ml. mean i s.e) 
Control 59-07 E446 ) 
(n - 200) + 0-86 3 0-09 Lr on G39 
Arteriosclerotic 58-25 15*15 [P 0-001 
(n= 445) i038 0-06 | 





Complications 

These consisted of cardiac arrest during operation, 
early bleeding from the site of arterial reconstruction, 
early thrombosis and amputation or death before 
discharge from hospital. 

Thirty-two patients suffered complications, and in 
every instance there was a haemoglobin concentration 
of 17 g or more, or a platelet count of 380 000/mm? 
or more, and in some patients both. Four patients 
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* Hammersmith Hospital, London, and Chelmsford District 
Hospitals. 





suffered cardiac arrest during operation. with. fatal 
results, 19 bled from the suture line and 9 thrombosed. 
There were 6 other deaths, and of the 22 survivors, 9 


suffered amputation (5 bilateral) within 3 months of 


. operation. Thus, the complication rate is closely 


Table IH: INCIDENCE OF COMPLICATIONS 
ACCORDING TO HAEMOGLOBIN LEVEL 


Haemoglobin Complications 
range pora Voas PCR 
(g/100 ml) No. of cases No. TG Significance 
«18, 348 8* 2:3 y5-207 
P « 0-001 
16-174 76 11 i45 x^-—15 
P 0-001 
> 1765 21 13 62 62 
Total 445 32 71 


* All had platelet counts of 380 000/m? or more. 


Table IV: HAEMOGLOBIN LEVEL, PLATELET COUNT, 
COMPLICATIONS AND OUTCOME IN 32 PATIENTS 
WITH EARLY POSTOPERATIVE COMPLICATIONS 


Platelet 
count 
Hb (x 10/ 
(g/ 100 ml) mm?) Complications Outcome 
11-8 $50 Thrombosis Died after 1 month 
12:1 427 Bleeding twice Well after 6 months 
13-0 470 Bleeding twice Amputation 
13+] 510 Thrombosis Amputation 
{4-0 640 Cardiac arrest Died 
at Operation 
416 Thrombosis Bilateral amputation 
534 Cardiac arrest Died 
at operation 
14-9 380 Bleeding and Amputation 
thrombosis 
16:4 465 Bleeding Well after 4 months 
16:6 385 Bleeding Bilateral amputation 
17-0 201 Bleeding Well after 6 months 
17-0 -— Bleeding Died of haemorrhage 
17-0 — Cardiac arrest Died 
at operation 
17-0 1000 Thrombosis Amputation. Died 
07:1 252 Thrombosis Bilateral amputation 
after 3 months 
-— Bleeding Well after 12 months 
Í 384 Bleeding Amputation. Died 
after 2 months 
17:4 = Bleeding Weli after 18 months 
17-4 — Thrombosis Bilateral amputation 
17:5 678 Bleeding Well after 6 months 
17-5 — Thrombosts Well after 36 months 
17-5 384 Bleeding Bilateral amputa- 
tion. Died 
17-6 — Bleeding Well after 3 months 
17-6 296 Thrombosis Bilateral amputa- 
tion. Died 
17-8 113 Thrombosis Myocardial infarct. 
Died after 2 days 
18-2 230 Bleeding Well after 6 months 
18-2 194 Bleeding Amputation 
18-8 240 Cardiac arrest Died 
at operation 
19-0 460 Bleeding Well after 12 months 
19-0 — Bleeding Well after 12 months 
19-4 235 Bleeding Well after 7 months 
20-4 * 560 Bleeding Well after 3 months 


' In some patients in whom the haemoglobin level was 17 g/ 
100 ml or more the platelet count was not recorded; these 
patients were studied retrospectively. 


Haemoglobin and platelet levels in surgery 
linked with the haemoglobin level and Table fH 
illustrates this statistically. However, there were R 
complications in patients with a haemoglobin level 
below 16 g, but every one of these cases had a platelet 
count of 380 000/mm? or more (Table IV). 

Platelet counts were estimated in 114 of the arterio- 
sclerotic patients. Twenty-five had a count of 380 000/ 
mm? or more and of these, 16 (64 per cent) developed 
complications, while of the remaining 89 with a count 
of less than 380 000/mm?, only 9 (10-1 per cent) 
suffered complications, but all these patients had a 
haemoglobin level of 17-2 g or more. Furthermore, it ' 
was noted that of the 32 patients who developed 
complications, a platelet count had been done in 24, 
and of these, 16 had a count of 380 000/mm? or more 
(Table IV ). 

The mean age of the patients who developed 
complications was 59-38 years, whereas that of those 
who had no complications was 58-02 years. 

Bleeding or thrombosis of the reconstructed artery 
usually occurred during the first 12. hours after 
operation necessitating re-exploration of the operative 
site, and patency was restored and bleeding controlled 
in 13 of the 28 patients who were so treated. 


Treatment 
All patients are now screened for polycythaemis and 
thrombocythaemia, and if polycythaemia vera is 
suspected further investigation by bone marrow 
examination and blood volume studies are done. 
Because there is a tendency to gastro-intestina! 
bleeding in patients with polycythaemia vera, as was 
pointed out by Barabas et al. (1973), some patients 
with this condition are anaemic, but all who bleed 
have a raised platelet count, and as such demand a 
full investigation. In fact, some of our earlier patients 
may have suffered from polycythaemia vera but were 
not adequately investigated and therefore the 
diagnosis was not made. If polycythaemia vera is 
confirmed the arterial operation should be deferred if 
possible and treatment with radioactive phosphorus 
begun, but this takes up to 8 weeks to be effective 
(Szur et al., 1959). If because of the threat of gangrene 
operation cannot be delayed it is probably best to 
reduce the red cell mass by venesection and to replace 
the blood volume with dextran (Gregory, 1971). 
Whether or not it is proper to treat with isotopes 
patients who have high haemoglobin and platelet levels 
in whom there is no evidence of polycythaemia vera we 
do not yet know, and a trial is being organized with 
the help of Dr Szur at Hammersmith Hospital with 
this problem in mind. 


Discussion 

Certain facts emerge from this study. First, arterio- 
sclerotic patients presenting with limb ischaemia have 
a higher mean haemoglobin level than comparable 
non-arteriosclerotic patients. Secondly, the higher the 
haemoglobin level the greater is the risk of early 
postoperative complications. Thirdly, in patients with 
a normal haemoglobin level, complications occur 
largely in those with a higher than normal platelet 


Li 


eT s 


John Bouhoutsos et al. 


count. It might be argued that in a retrospective study 
the timing of the blood examination might not be 
uniform. It is known, however, that these values were 
estimated within 2 days of admission to hospital and 
before any treatment or angiographic investigations 
were carried out. Most patients were ambulant, though 
a few might be partially bed-bound because of 
persistent rest pain or early gangrene. In this 
respect it is interesting to note that all the early 
complications in the 445 patients studied occurred 
when the haemoglobin was above 16 g or the platelet 
"count 380 000/mm? or more (Table IV). A soft, friable, 
jelly-like intravascular clot is seen not infrequently in 
polycythaemia vera, as has been pointed out by 
Barabas (1973). This clot readily fragments and is a 
frequent source of emboli. It may also be inadequate 
to seal the defects in a recently reconstructed artery so 
that early bleeding occurs. 

Thrombosis in polycythaemia is more readily 
understandable because of increased viscosity of the 
blood, and it might well be that a high platelet count 
aggravates this situation. However, a high platelet 
count seems to predispose not only to thrombosis, 
which can be easily understood, but also to haemor- 
rhage. This might appear a paradoxical situation, but 
it is possible that the platelets, though increased in 
numbers, are deficient in some factor which is 
responsible for clot retraction (Barabas et al., 1973). 
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Reviews and notices of books 


Ulcerative and Granulomatous Colitis 

Z. T. Bercovitz, California, Joseph B. Kirsner, Illinois, Arthur 
E. Lindner, New York, Richard H. Marshak, New York, Rene 
B. Menguy, New York, and Sheldon C. Sommers, New York. 
260€ 185 mm. Pp. 390+ xxiv. Hlustrated. 1973. Springfield. 
lii.: Charles C. Thomas. $35.50. 


MucH has been written in the past decade about Crohn's 
disease (granulomatous enteritis), particularly as it affects the 
large bowel, where it is liable to be confused with ordinary 
ulcerative colitis. In a way, therefore, the time is ripe for the 
publication of a comprehensive work summarizing current 
knowledge on these two diseases. At first sight this book by 
Bercovitz and his colleagues would appear singularly well 
equipped to meet this need, for its authorship includes some 
really outstanding workers in this field. such as Joseph Kirsner. 
who contributes a thoughtful foreword, Richard Marshak and 
Arthur Lindner, who provide an excellent, if over-illustrated, 
chapter on the radiological features, and Rene Menguy. who 
deals in equally authoritative fashion with the surgical aspects. 

However, more careful scrutiny reveals disappointing 
imperfections, which detract from the value of the work. First, 
the section on clinícal features and medical management seems 
to lack the stamp of wide personal experience on the part of its 
author. Secondly, one of the reasons for consulting, and 
certainly for purchasing, an expensive book of this kind would 
be'to obtain full discussion of all recent advances and con- 
troversial issues, but one looks in vain in this volume for any 
comment at all on epithelial dysplasia in a rectal or colonoscopic 
biopsy as a possible index of special predisposition to the 
development of colonic cancer in ulcerative colitis, as claimed 
by Morson and Pang in 1967; on colonoscopy (which has been 
available since 1970-1) as an aid to diagnosis and differentiation 
of Crohn's and ulcerative colitis; and on the reservoir or 
continent ileostomy of Kock, which has attracted a lot of 
attention in the past 2 or 3 years. Admittedly all these topics are 
debatable, but they should certainly have been mentioned, if 
only to be condemned. Thirdly, though other forms of colitis 
such as ischaemic, tuberculous and post-irradiation are 
discussed en passant in relation to differential diagnosis, it 
seems a pity that the opportunity was not taken to deal more 
thoroughly with these conditions so as to provide a full 
treatise on all the colitides. 
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Implants in Surgery 

D. F. Williams, Liverpool, and Robert Roaf, Liverpool. 254 x 
158 mm. Pp. 598 3i x. Hlustrated. 1973. London: W. B. Saunders 
Company. 19:50. 


Tuis is a well-written, explicit and interesting source book, with 
extensive references and bibliography. The main author, 
D. F. Williams, deals with the difficult subjects of the structure 
of materials at the atomic and molecular levels and with the 
mechanical and physical properties of materials in an interest- 
ing and informative manner. One of the principal failures of 
orthopaedic implants is fatigue. Two of the factors which 
materially affect the life of an implant are the choice of material 
and the method used in the fabrication of the device and the 
influence of design features. These are discussed in detail. 
However, other causes, such as the misuse of implants, which 
occurs through a lack of appreciation of the surgical problem 
coupled with poor technique, or the resorption of bone 
through no fault of the surgeon, are not sufficiently discussed. 
The chapter dealing with the deterioration of materials in use 
emphasizes the need for all concerned to appreciate the 
properties of materials used for components and the necessity 
for the highest standard of quality control. 
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The complexities of the local and systemic responses of the 
the lack of correlation between the findings in animals and man 
is apparent. The list of potential toxic additives that may Dg 
found in plastic materials serves to emphasise the need for 
manufacturers to seek a complete qualitative analysis of aH 
materials which they may use for i n ant burposes. Further, 
the processors of these polymers may also add chemical agents 
which may adversely affect the tissue response to the component, 
in particular if it is used in the cardiovascular system. 

One of the most important sections for the surgeon and te 
manufacturer is the chapter dealing with implant production 
and design. 

The field of cardiovascular implants is well surveyed. Phe 
need for creation of standards of performance of heart valves 
can be clearly seen from the results of performance studies. The 
authors point out that the present generation of heart valves do 
not fully meet the performance requirements and that much 
work is still required in this area. 

In the section dealing with plastic and reconstructive surgery 
the importance of various functional implants is discussed. 
Perhaps it has been the cosmetic implants which, in the past, 
have received more attention. A clear note of warning i» 
sounded concerning the use of silicone fluids in porous materials 
for augmentation procedures. 

In the final chapter it is refreshing to find that the cos! 
effectiveness of research effort in relation to the relief of human 
suffering is considered. [n reading this chapter perhaps some 
will consider the relative values of much current research 
effort. 

This is a book which should be read and kept as a reference 
work by all who are interested in and concerned with the 
implant field. As the authors state, advances in the field of 
implant surgery depend on the co-operation of those working 
in three disciplines: surgery, engineering and the medica: 
sciences. 

JOMN T. SCALES 


* 


Portal Hypertension as seen Today by Seventeen. Authorities. 
(Major Problems in Clinical Surgery, Volume XIV) 

Edited Charles G. Child 3rd. 240 x< 163 mm. Pp. 283/75 xix. 
Hlustrated. 1974. London: W. B. Saunders Company. £* 


Just as King Canute failed to halt the incoming tide, so we 
have so far failed to control or reverse the relentless process of 
cirrhosis of the liver. The mere fact that the tue implies 
seventeen views of portal hypertension further indicates, as the 
chapters prove, that there are many different aspects of the 
disease and an equal number of different approaches io attempt 
to solve the main problem (at least from the surgical viewpoint i, 
which is that of bleeding from oesophageal varices. None of the 
authors suggests a final answer, but each puts his views cicaris, 
and the many considered personal treatments serve to under- 
line once again that, with the exception of the few irelatively 
fortunate patients who have an extrahepatic Mock, and 
otherwise normal liver function, the best we have to offer is the 
control of variceal bleeding. There is much discussion on the 
relative merits of the different surgical procedures from ihe 
technical viewpoint, the morbidity and mortality, the likelihood 
of immediate or subsequent thrombosis occurring and the 
ultimate and continuing etTects on liver function. We do no 
know why some patients are free from the incapacitating 
encephalopathy which is the hazard one is most anxious to 
avoid. It is refreshing to read how every surgeon faces the same 
or similar problems and reaches similar conclusions. The book 
gives a comprehensive set of views on the subject, from ibe 
anatomy and pathophysiology to the quality as well as the 
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quantity of life being evaluated. The specific interests of the 
patients are considered, not merely the abilitv of a surgeon to 
carry out a test of his surgical prowess in fine technique. One 
otherwise excellent chapter unfortunately has no legends to the 
illustrations and no references to them in the text. The book 
does not cover all the accepted methods of dealing with 
bleeding. There is no mention of oesophageal transection as an 
emergency procedure to control oesophageal variceal bleeding. 
as used by many surgeons in this country. 

Overall, it contains forthright thought and opinions and 
though it does not supply all the answers it does raise most of 
the questions and should be read by anyone engaged in the 
unceasing struggle with the tides and storms of portal hyper- 
etension. 

PHYLLIS GEORGE 


*. 
Mechanical Disorders of the Low Back 
H. F. Farfan, BSc, MD, CM, FRCS(C), Quebec. 260 = 
1853 mm. Pp. 247- xi. Hlustrated. 1973. London: Henry Künpton. 
£7:90. 


IN the preface the author says this book will be controversial* 
It is. 

Most of the book is really a monograph on Farfan's own 
research, which has been published. His particular interest is 
the effect of rotation on disk disease, and he has allowed Dr 
Kraus, an engineer, to have a large say in the book. 

Chapter 6 is devoted to extremely complex engineering. 
Chapters 7 and 10 contain the clinical application of his 
theories, and should be read by any surgeon operating even 
occasionally on the lumbar spine. 

The book is well laid out for reference purposes. Chapters 
can be read on their own as they are usually an expansion of a 
paper by Farfan. The chapter on functional anatomy is based 
on 182 cadavers dissected by the author, 

Farfan does tend to make unsupported sweeping statements, 
such as on p. 94: ‘Discograms have been an important feature 
of our experimental protocols even though the clinical use of 
this technique is of doubtful value.’ Many surgeons would 
totally disagree, especially in investigating the back that has 
already been operated upon. 

This is a book which must be read by anyone truly interested 
in low back surgery. Harry Farfan's ideas are not well known 
this side of the Atlantic. They will be. 

MICHAEL F. SULLIVAN 


Cryosurgery of Tumours of the Skin and Oral Cavity 

Setrag A. Zacarian, MD, FA CP, Massachusetts. 250 < 170 mm. 
Pp. 293 xvii. Ilustrated. 1973. Springfield, HH: Charles C. 
Thomas. $26.75. 


Tut role of cryosurgery in the management of benign lesions of 
the skin and mucous membranes is well documented in this 
volume, which is the result of more than 8 years’ experience 
with liquid nitrogen apparatus. The author and his three 
contributors have produced a readable and valuable blend 
of scientific background and practical hints. The references 
are particularly well documented and provide a wealth of 
information to all seeking to know more of this emerging 
adjunct to surgical practice. The book is lavishly illustrated, 
with examples of the use of cryosurgery for the management 
of responsive lesions such as haemangioma and basal cell 
carcinoma. A small section is devoted to colour plates illustra- 
ung cryodestruction of acne scars and basal cell carcinoma ; it is 
perhaps a failing that more colour photographs were not 
devoted to the pigmented facial lesions where pre- and post- 
operative photographs would have given a better indication of 
the aesthetic advantages of cryosurgery than the black and 
white reproductions of colour transparencies which have been 
used to illustrate these sections. 

While the principal author has no hesitation in recommend- 
ing cryosurgery for the palliative management of extensive and 
inoperable malignant tumours. he is careful to point out that in 
the primary treatment of malignant lesions of the skin and 
mucosa by cryosurgery, cases should be selected with care. 
Gage, in the chapter on oral tumours, lists in detail the criteria 
for selection of such cases. and these provisions are in the close 
agreement with those formulated by workers in the United 
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Kingdom. Age, debilitation and anatomically inaccessible 
surgical sites are the principal reasons for choosing crvosurgery 
as the primary method of treatment for malignancy. 

All the contributors list the 4—5-vear recurrence and survival 
rates for the cases they have treated. Analysis of the results 
shows that in these selected cases cryosurgery could achieve 
both non-recurrence and survival rates comparable to those 
afforded by surgical excision. 

The clinician interested to learn of the application. and 
results of cryosurgery in the treatment of skin and mucous 
membrane lesions will find much in this book to interest and 
assist: regrettably, the liquid nitrogen apparatus is the only 
type of equipment described. The Amoils nitrous oxide 
apparatus which has become popular in many parts of, the 
world is not highly regarded by these authors, and is not 
described in clinical use. It may well be that over-concern for 
lowest temperature therapy has produced the depigmented and 
atrophic skin conditions seen to follow treatment in some of the 
cases illustrated. 


D. E. POSWILLO 


Patients, Hospitals and Operational Research 

G. M. Luck, J. Luckman, B. W. Smith, and J. Stringer. Second 
edition. 215 ~ 137 mm. Pp. 210 xv. Ilustrated. 1974. London: 
Tavistock Publications Ltd. £225, 


THE techniques of operational research are a combination of 
common sense and esoteric mathematics; its practitioners are 
men of great analytic capability, with a pragmatic approach to 
complexity; the results produced are sometimes, but only 
sometimes, useful to others. All these characteristics are 
obvious in the present book, now in its second edition. There is 
much food for the intellect. and occasionally some useful 
generalization. which points out the shortcomings of our 
present haphazard management svstems. The surgeon who 
opens the volume at random will find that a good deal of the 
work done has been drawn from his field and should therefore 
be applicable to his life. Surgery with its repetitive problems 
and its constant need for resources that are in short supply has 
been the model chiefly used. However, what he will seek for in 
vain are easy ways of solving his day to day difficulties, as the 
text makes it all too clear that operational research techniques 
primarily uncover confusion, inefficiency and lack of logic in 
our approach to our work. To solve the resulting equations 
requires both money and a degree of reorganization of our 
lives that few can face. Nevertheless, the authors are, as they 
say at the end, preparing the ground for the day when these 
useful techniques and their analytic consequences will plav a 
part in the delivery of an efficient service hy surgeons; a 
service which will optimize (if one can dare to use that emotive 
word) the needs of the patient, the community and the 
professional man. 

H. A. F. DUDLEY 


Klinisch-radiologisches Seminar. Volume 2: Erkrankungen des 
Dunndarms 

Edited Walter Frommhoid and Paul Gerhardt. 240 < 170 mm. 
Pp. 204, with 122 illustrations. 1973. Stuttgart: Georg Thieme 
Verlag. DM.48. 


Tuis book on diseases of the small intestine is the second of a 
series of clinical radiological seminars. This volume contains 
15 separate papers, most of which are written by radiologists. 
While the various contributions deal with pathology, surgery, 
isotope investigations and radiology it is the radiological 
investigations which form the major part of this volume. 
Various authors describe specialized techniques of investigating 
different parts of the small intestine, and the superb repro- 
ductions of excellent radiographs make it quite obvious that the 
specialized techniques are worth while. Although all the papers 
are of an extremely high standard, the one by Lassrich on the 
radiological investigations of the small intestine in children 
deserves special mention. He, like some of the other authors, 
describes in detail the very special points in technique which 
wil result in good radiographs and therefore in accurate 
diagnosis. 
This book should be of interest to all radiologists. 
H. B. ECKSTEIN 
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THE INFLUENCES OF PANCREATIC TUMORS 
ON THE STOMACH by Robert M. Zollinger and 
David W. Coleman, both of the Ohio State 
University College of Medicine, Columbus. Fore- 
ward by R. A. Gregory. This text is primarily 
concerned with the role of non-beta islet cell 
tumors of the pancreas and their influences on the 
stomach’s production of hydrochloric acid. Such 
tumors have proven to be a potent extragastric 
source of both stimulation and inhibition of 
‘gastric acid secretion, associated with recognizable, 
often life-threatening, clinical syndromes. This 
text provides ‘an exacting account of what is 
recognized to be one of the most significant 
discoveres of recent years ın regard to the problem 
of peptic ulceration and the implication therein of 
the antral hormone gastrin. A digest of the 
available material concerning the ulcerogenic and 
diarrheogenic islet cell tumor syndromes 1s pre- 
sented. 74, 224 pp., 89 il. (1 in full color), 1 
table, $11.75 


REHABILITATION OF THE FACIALLY DIS- 
FIGURED: Prevention of Irreversible Psychic 
Trauma by Early Reconstruction by J. J. Long- 
acre, Univ. of Cincinnati, Cincinnati. (2 Contribu- 
tors) The author emphasizes the importance of 
early definitive care and early reconstruction of 
the maimed and mutilated. Congenital deformities, 
malignancies and accidents are all covered. '73, 
144 pp. (7 x 10), 384 il., 2 tables, $14.75 


THE SPLEEN by A. I. S. Macpherson, John 
Richmond and A. E. Stuart, ail of the Univ. of 
Edinburgh, Edinburgh, Scotland. Written by a 
pathologist, a physician and a surgeon who have 
worked together on the problems of the spleen for 
many. years, this book will appeal to pathologists, 
immunologists, physicians, hemotologists and sur- 
geons: While long accepted descriptions of the 
morbid anatomy and clinical features of splenic 
disorders are described briefly, the greater part of 
the-book ıs devoted to areas in which there 1s 
interest, dubitey, controversy or actual advances. 
The histological anatomy of the spleen is ex- 
amined afresh and the splenic circulation is dis- 
cussed with particular reference to electron-micro- 
scopic findings. The cell population of the spleen 
and its place ın immune responses have been 
critically reviewed. The diagnosis of splenic disor- 
ders is discussed and the place of laboratory 
investigations, especially of tests using radio- 
isotopes, is fully examined. ’73, 290 pp., 97 il. ( 6 
in full color), 7 tables, $15.75- 
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DIAGNOSIS AND EARLY MANAGEMENT OF 
TRAUMA EMERGENCIES: A Manual for the 
Emergency Service edited by Robert J. Toulou- 
kian and Thomas J. Krizek, both of the Yale Univ. . 
School of Medicine and Yale-New Haven Hospital, ` 
New Haven, Connecticut. (8 Contributors) This 
manual is written for the medical student, young 
surgeon, emergency room physician and: para- 
medical person who needs a brief but incisive 
introduction to the prompt recognition and appro- ' 
priate early treatment of most injuries enceun- 
tered in the emergency service. Emphasis.is on 
what the emergency room physician should recog- 
nize as potential or actual problems. The manual is 
organized to characterize the truama patient, to 
define the common ambulatory problems and 
their treatment and to emphasize prompt recogni- 
tion and early treatment of life-threatening emer- 
gencies. Warnings including “reminders, remem- 
bers and bewares” are underscored to alert the 
physician to commonly encountered traps and 
pitfalls. 74, 160 pp., 51 iL, 7 tables, cloth-$10.75, 
paper-36.75 


INTERNATIONAL SYMPOSIUM ON MALIG- 
NANT HYPERTHERMIA edited by R. A. Gor- 
don, Beverley A. Britt and Werner Kalow, all of 
the Univ. of Toronto, Toronto, Canada. (66 
Contributors) This volume presents discussions of 
the clinical recognition and management of this 
highly fatal disorder, recognizes hereditary and 
genetic basis of the trait and reports basic investi- 
gations of the mechanisms involved. ’73, 512 pp., 
131 il., 55 tables, $22.50 


ROENTGEN EXAMINATIONS IN ACUTE AB- - 
DOMINAL DISEASES (3rd Ed.) by J. Frimann- 
Dahl, Ulleval Hospital, Oslo, Norway. This new 
third edition is completely revised with 133 new 
black and white illustrations and two new color 
illustrations. Written for radiologists and students 
in diagnostic radiology, this book also serves as a 
guide and support for surgeons involved in this 
important and difficult emergency field. This-book 
is principally concerned with roentgen anatomy of 
the abdomen and unusual or normal variations. 
The diagnosis of the most important acute ab- 
domina] diseases is also covered. Acute abdominal 
diseases often require instant treatment, and since 
a prolonged discussion of cases is often not 
feasible, this book will be a valuable information 
source for specialists ın emergency , medicine to 
have close at hand. ’74, 632 pp., 614 il. (4 in full 
color), $29.50 per 


Orders with remittance sent by air, postpaid == | Fe. v 
East Lawrence Avenue e Springfield e Illinois e .62717 e USA 


Most surgeons today recognise the superiority of endoscopy as à 
means of confirming diagnoses of colon diseases. It can be quicker 
and easier than laparotomy, and is also less traumatic for patients and 
makes fewer demands on hospital facilities 
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wide angle circular image three times larger than competitive 
instrument s 
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specimgns and perform polypectomies. After surprisingly littl 
practice, coloscopy can be most rewarding. And the ACM coloscopt: 
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the poly-directional tip 
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Chirugie bei Diabetes 

J. Lazarits, O. Alant, and W. Kothe. 245 x 175 mm. Pp. 222. 
1973. Budapest: Akademiai, Publishing House of the Hungarian 
Academy of Sciences. £4:00 


Tuis book describes all the different types of surgical problems 
that may arise in a diabetic patient. The first author 1s the 
director of a clinic in Budapest, the second 1s a clinical pharma- 
cologist from the surgical clinic in the same city and the third 1s 
a surgeon from Leipzig, so the combined experience is large. 
There are chapters on the general metabolism of diabetics and 
its special application to surgery, pre- and postoperative 
treatment, anaesthesia and particular surgically related 
diseases, with approximately 600 references up to 1972, 
predominantly to the continental literature, but many to papers 
published in English. The authors point out that this subject is 
important since 1 per cent of all patients suffer from diabetes, 
but the usual procedure is for a surgeon to specialize with 
regard to a type of surgery, rather than according to a medical 
disease, so that most books on the different branches of surgery 
have a section on diabetes and its complications. Consequently, 
this book cuts across the different specialities leaving each, 
perhaps, a little underdone. 

However, it is a valuable contribution and would be a useful 
book for physicians in charge of a diabetic clinic, who would 
then be informed of all the problems that may beset the 
different specialized surgeons who will treat their patients. 
Surgeons who work very closely with such a clinic would learn 
much. The German translation of the original Hungarian 
almost gives the impression that it was originally in English. 
The vocabulary is small and the sentences succinct and easier to 
read than many books written originally in German. 

R. J. EARLAM 


Is it Moral to modify Man? 

Edited Claude A. Frazier, MD, North Carolina. 235 x 160 mm. 
Pp. 3324 xxii. Illustrated. 1973. Springfield, Ill.. Charles C. 
Thomas. $10.95. 


THE question in the title is not answered though it 1s set by 
some of the nineteen contributors for a series of essays, some 
good, some indifferent. Problems of chaos in our society, due 
both to changing mores and overpopulation, the motivations 
which activate suicide and the death wishes of those facing 
heart transplantation are considered in interesting and well- 
written contributions which enhance insight. It is difficult to 
see why chapters describing the surgical technique of heart 
transplantation and the medicophysiological problems of lung 
transplantation should be included, or why the book ends with 
a discussion on moral issues in sport, when such very real and 
pertinent problems of trans-sexual surgery find no place. 

: BRYAN N. BROOKE 


An Atlas of Head and Neck Surgery, Volumes I and 2 

John M. Lore jun., MD, FACS, New York. Second edition. 
267 x 198 mm. Vol. 1: Pp. 485, with 204 illustrations. Volume 2: 
Pp. 451, with. 171 illustrations. 1973. London: W. B. Saunders 
Company. £17. 


Tuis important and valuable work has now achieved a well- 
merited second edition; the first was published in 1962. It 1s 
intended primarily for the surgeon specializing in head and 
neck surgery, and in the author's words: ‘Many of the pro- 
cedures outlined are not intended for the occasional operator, 
but are intended as a reminder or review for those well educated 
in the overall field of head and neck surgery.’ 

The author starts from the premiss that this specialty, more 
than most, crosses many borderlines normally considered to 
divide distinct branches of surgical training. He considers that 
the trainee should receive instruction in the principles of 
tumour surgery, 1n reconstructive surgery, in infective surgical 
diseases and in congenital lesions, and he sets out to give him in 
addition a working knowledge of oral surgery, faciomaxillary 
surgery and Jaryngology. There are even extensions into 
cranial, thoracic and abdominal surgery. 

The new edition incorporates most of the considerable 
advances of a fruitful decade. It now consists of two volumes, 
of a rather handier format than the former single volume, and 
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with almost twice the number of pages and illustrations. The 
work is essentially an atlas, with hundreds of beautifully clear, 
large scale drawings of operations stage by stage by R. Wabnitz. 
The accompanying text consists mainly of descriptions of the 
drawings, with hints and advice to the surgeon under headings 
such as ‘Indications’, 'Highpoints', ‘Complications’, etc., and 
occasionally a statistical evaluation of results. À few useful 
essays have been added, as for example on chemodectoma, 
tracheal stenosis and hypophysectomy. 

There has been some rearrangement of sections, and there is 
now one entitled ‘General Purpose Flaps’. This includes a 
description of the deltopectoral flap of Bakamjian, and of the 
forehead flap, though without mention of Wilson's narrow 
arterial pedicle and single-stage technique that have so greatly 
enhanced its value and versatility. There is an amplified section 
on ‘Endoscopy’, including microscopie endoscopy and 
mediastinoscopy. Oesophageal resection is well described, but 
no mention is made of use of the stomach for total replacement. 

In conclusion, this work fills a unique place. It cannot 
complete ın detailed exposition with the separate textbooks on 
faciomaxillary surgery, laryngology, etc. It excels most in 
clarity of presentation. The lucidity of Mr Wabnitz's drawings 
1s truly remarkable. A bibliography 1s appended to each section 
for wider reading and reference to sources. 

STANLEY LEE 


Illustrated Preoperative and Postoperative Care 

Philip Thorek, MD, FACS, FICS, Chicago. Second edition 
235 x 160 mm. Pp. 147 -- xl, with 79 illustrations. 1973. Oxford 
Blackwell Scientific Publications. £4-50. 


IT is unclear for whom this book is written. Much of it 1s 
superficial, the diagrams, while clear, are often a restatement 
without clarification of the text and many of the opinions 
expressed are no more than personal biases. In the preface the 
author remarks that he marvels at the number of onginal 
statements made in 1958 which are still apropos. This may be 
so and is scarcely a cause for wonder, but times and knowledge 
have changed in more ways than he realizes and his book is 
neither accurate nor helpful. It cannot be recommended. 

H. A. F. DUDLEY 


Tumors of the Head and Neck. Clinical and Pathological 
Considerations. 

John G. Batsakis, MD, Michigan. 260 x 180 mm. Pp. 388+-x. 
Illustrated. 1974. Baltimore: Williams & Wilkins Company. 
$19.75. e 


Tms must surely be the season for superspecialized books on 
surgical pathology. Already we have had a rather dull and 
poorly produced book devoted to the ears; now comes another 
from the other side of the Atlantic devoted exclusively to the 
head and neck. But what a difference! Even the most critical 
reviewer could not help but enthuse over this excellent compre- 
hensive coverage of the multitudinous conditions which are 
found in this region. The text 1s enthusiastic, making reading 
almost a pleasure, and the many illustrations of histological 
sections are unusually clear—even to a surgeon! An almost 
unique feature of this New World publication 1s the extensive 
and up to date bibliography; it contains world-wide references 
and consequently is unusually valuable for additional reading. 
All this is contained within 380 clearly printed pages, making 
the volume a handy size for armchair reading. 

The 23 chapters cover everything from tumours of the 
salivary glands to teratomas and pasenchymal cysts of the head 
and neck. However, they are not merely non-cnitical rerterations 
of well-publicized facts. Existing information and published 
papers are frequently tabulated which makes for easy evalu- 
ation, and the author draws from his own extensive experience 
in making helpful conclusions in such controversial matters as 
'Squamous Papillomas of the Nose and Larynx'. 

This book must be read by all those involved in the manage- 
ment of head and neck tumours, no matter what their desig- 
nation, for pathologists as well as surgeons cannot fail to 
derive great benefit from one of the best medical books of this 
or any other year. 

D. F. N. HARRISON 
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Abdominal aortic aneurysms, simplified repair of, using 
non-bifurcated (straight) inlay prostheses, 847 
incisions, burst, repair of, 156 
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- 60 


Abouna G. M., Pashley D. H., Ginsbury J. M., Delong 
T. G., Sobal R. E. and Jeske A. H.: Kidney preserva- 
tion by hypothermic perfusion with albumin versus 
plasma and with pulsatile versus non-pulsatile flow, 
555 

Abscess(es), amoebic liver: syndromes of ‘pre-rupture’ and 
intraperitoneal rupture, 353 

axillary, treatment of, by incision and primary suture 
under antibiotic cover, 493 

non-parasitic liver, 709 

ruptured amoebic liver, pleural empyema due to, 713 

subphrenic, combined transpleural exploration and 
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Acetylcholine, pentagastrin and, antral acidification and 
gastric secretory response to, in dogs, 
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Acidification, antral, and gastric secretory response to 
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Acute appendicitis complicating pregnancy in Oxford 
on, 129 
appendicitis, disseminated intravascular coagulation with 
peripheral gangrene complicating, 903 
cholecytitis, biliary peritonitis without perforation of 
gallbladder in, 960 
cholecystitis, treatment of, by rotttine urgent operation, 
705 


pancreatitis, controlled trial of Trasylol in treatment of, 
177 


ncreatitis, observations on, 539 

Addison N. V., Brear F. A., Budd K. and Whittaker M.: 
Epidural analgesia following cholecystectomy, 850 

Adhesion(s) formation, effect of postoperative peritoneal 
lavage on survival, peritoneal wound healing and, 
following fecal peritonitis: experimental study in 
rat, 601 

peritoneal, observations on pathogenesis of: light and 
electron microscopical study, 274 

ADP and AMP concentrations, tissue ATP, effect of allo- 
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why rísk 


permanent 
foreign bodies 
for temporary , ^ 


wound ( 
support? 


Of course, you can rely 
on non absorbable sutures 
during that critical 
healing period. But why 
should you risk 
the possibility of 
future complications 

when you only 
required temporary 
wound support? 
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A Dexori sutu wx it's as | 
~gone whenit’s not. 
P" 
you 
DAVIS * GECK 
Cyanamid of Great Britain Limited, — 
, Fareham Road, Gosport, Hants PO13 OAS “ 
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LE P oM, 

The versatile biological dressing 
which is as effective as a 
homograft but having the 


advantages of unlimited 
availability and ease of handling 


LYODERM 


porcine skin 





effective in the treatment of 
partial thickness burns 
debrided full thickness burns 
traumatic skin loss injuries 


soft tissue defects 


decubitus and vascular ulcers 


LYODERM CAN SOLVE THE 
IMMEDIATE PROBLEM OF 
TISSUE LOSS COVERAGE AND 
REPAIR 
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reduction of fluid and protein loss 


reduction of heat and energy loss 

reduction of infection 

reduction of pain 

increase in mobility 

protection of exposed tendons, vessels and nerves 
promotion of healing 

economical use of autograft 

psychological improvement of the patient 


improvement of scarring 


LYODERM, presented in lyophilised form, can be conveniently 
stored without refrigeration and may be reconstituted prior to use in 
sterile water or balanced electrolyte solution. 


Package and size availability is as follows : 


Boxes of 5 x 1 sq. ft. roll 3” x48" 
Boxes of 5 x i sq. ft. roll T MUL 
Boxes of 10 x Patches 253 x4 
Boxes of 5 x Wide Strip 8” x 18" 


Boxes of 5 x Wide Half Strip 8" x 10° 


Full product information on request from 
VN Armour Pharmaceutical Company Limited 


Eastbourne Sussex England 








SIEMENS 


DIATHERMY EQUIPMENT 
for modern 


ELECTRO-SURGICAL 
TECHNIQUES 


Available in various designs such as 


TROLLEY MOUNTED, 
CEILING SUSPENSION 

or installation in the 
OPERATING THEATRE WALL 


2 QD Feu 
oe | | SIEREXL s o- Med "id tment, 
Si ierex Eora 
We ble ey HAS 8BZ. ele EA Mem 9030418 
Branches in Birmingham, Bristol, Bury St. Edmunds, Dublin, Edinburgh, Glasgow, Leeds, Liverpool, 
Manchester, Newcastle and TA Agents in Belfast. 
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Fortunately 
times have changed 


From the dimly lit theatres of old we have come a long way Now 
we have the Boston Uperating Lamp, the Hamburg, the Double 
Hamburg, the new London Model Duo Lamp... not to mention the 
Satellites 





Lewnd Mounteu VVwidii n unted fee Landi I s ali fhe sane to 

werex, who supply the entire Hanaulux range 

You should see them to appreciate just how far we have 

progressed " e 
Sierex Limited f 
13/18 Clipstone Street, London, W1P 8AE, 01-580 2464 Branches in Aberdeen Birmingham, 
Bristol, Bury St. Edmunds Dübhn Edinburgh, Glasgow, Leeds, Liverpool, Manchester and "WO ' 
Reading Agents in Belfast, Newcastle and Newport 





Remploy give you 
an exceptional range 
of standard 
spinal supports 


Shown here, a selection from the range ol spinal supports 
designed by Remploy to give immediate relief from pain in 
the lower lumbar region, Keep a complete stoc k In youl 
department so that, following diagnosis, the patient can be 
given immediate treatment. This will reduce the number 
of outpatients visits and speed the patient's return to work 
Standard spinal supports are just part of a 
comprehensive range of orthopaedic equipment 
manufactured by Remploy, major contractors to the 
Department of Health and Social Security and 
world wide exporters. The full range includes 
surgical footwear, limb appliances in metal, 
leather and polythene, Crutt hes, walking aids and 
rehabilitation equipment 
Remploy provide à unique measuring and fitting 
service for all their appliances and footwear 
Remploy also produce two orthopaedic brochures which are 
an important aid to work in the field of Orthotics, Should 
vou require this literature, write to the following address 
and Remploy will be pleased Lo send it to vou. 


Remploy 


anexceptional name in more ways than one 


Remploy Limited | Orthopaedic Division 
employ House, blo Edgware Road, Cr klewood, 


r 1 London NW2 6LK lelephone 01-452 8020. 
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“Tt.is concluded that 
maintenance treatment 
of ulcerative colitis with 
sulphasalazine 
(salazopyrin) should be 
continued indefinitely 
unless contraindicated 


99 ] 


by side effects”. 


The results of the above controlled trial carried out at the 
Nuffield Department of Clinical Medicine, Radcliffe 
Infirmary, Oxtord, are all the more welcome as earlier 
trials of cortisone? and prednisone? at standard dosages 
have shown them to be totally ineffective in reducing the 
number of recurrences of ulcerative colitis, 












b 









"Fortunately, Sulphasalazine tablets, 0.5 grams, 4 times à 
day will prevent relapses in the majority of patients with 
colitis, and only a few patients cannot tolerate this 
relatively small dose, which can be continued indefinitely, 
since we do not know when, if ever, it can be safely 
stopped"? 







“A striking difference in the relapse rate”. 


Remission 
maintained 
Relapsed 


"The patients who received dummy tablets had more than 
four times the relapse rate of those receiving 
sulphasalazine’’.! (Salazopyrin). 





Salazopyrin (sulphasalazine) ts available as the plain 0.5 g. 
tablet, 0.5 g. EN-tab and as an 0.5 g. suppository. Literature 
and detailed information on Salazopyrin are available on 
request. 
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* . . . 
to be continued indefinitely 
Salazopyrin is a registered trade mark 
Further information on request from; 
Pharmacia (Great Britain) Ltd., 
Paramount House, 
75 Uxbridge Road, 
London Ws «SS, Pharmacia 
Telephone: 01-579 0102 7 Neel 
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First intention wound healing 
after operation is prolonged by 
the accumulation of tissue fluids 
and blood at the site. This 
accumulation often encourages 
infection. 

The problems associated with 
these traditional procedures are 
solved by Redivac Closed Suction 
Apparatus, which removes blood 
and tissue fluids and avoids the 
formation of haematoma. 

. The Redivac evacuator bottle 
supplies a negative pressure of 





»  Redivac 


closed 
suction 
apparatus 


— AP PET — 


600 mm Ha. The drainage tube is 
laid in the wound and is passed 
through intact skin, some 
distance from the incision. It iS 
then connected to the evacuator 
bottle and suction commenced 
The Redivac Closed Suction 
System is simple, inexpensive 
and comfortable for the patient 
It is applicable in all deep surgical 
procedures. The Redivac Closed 
Suction System facilitates 
nursing and results in shorter 
hospitalisation of patients. 


Zimmer Orthopaed 


wien 


Bridgend 
London Offices & 
Zimmer House 
180 Brompton R 
Birmingham Shov 
Theatre Approact 
Ringway, Birming! 
Scotiand 
Rutherford Road 
Southfield Estate 
Glenrothes, Fife. K 
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| . BURNS 


Including Thermal Injury 


VOLUME 1 NUMBER 1 SEPTEMBER 1974 
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To counter the high mortality and morbidit y caused by 
burn injuries needs the teamwork of a wide range of 
specialists: treatment of the patient can involve plastic, 
paediatric and orthopaedic surgeons, biologists, 


immunologists and bacteriologists, while the re- 


habilitation of the patient can need the efforts of 
occupational therapists, physiotherapists, psychiatrists 
and social workers. This new journal is published to 
foster the exchange of information amongst all those 
engaged in preventing and minimizing the effects of 
burn injuries, BURNS is sponsored by the International 
Society for Burn Injuries, whose aims are to transcend 
national boundaries in improving the preventions and 
care of burns by education, research, practical advice 
and assistance, and the encouragement of co-operation 
between all countries and all specialists. 


Contents 
Editorial 
The International Society for Burn Injuries 


Early laser excision of thermal burns in the white ra 
and miniature pig 


Laser wound healing compared with other surgical 
modalities 


Urine output following severe burns 


Endocrine responses in burned subject: insulin, 
somatotrophin, renin, angiotensin Il, ACTH and LH 


Possible effects of inappropriate action of catechol- 
amines in burns and their counteraction 


Distribution and excretion of silver sulphadiazine 
applied to scalds in the pig 


The early excision of burns 
The psychological effects of burns 
The healing of tangentially excised and grafted burns 


The moulded silicone shoe in the prevention of 
contractures involving the burn-iniured foot 
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NEAT UPE::ATIUN. 
BE BREATHTAKING! 
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Oscilloscope view following acute pulmonary embolism - standard lead 1 


ee.. in a survey of patients dying from major operations, when the muscle-relaxant 
pulmonary embolism, Evans (1971) has of anaesthetics tends to cause ‘sludging in the 
recently shown that 60 per cent of these deep veins of the legs Wherever major surge y.a 
patients would have left hospital and ONG OE ACRBEDORN, HORS NO ENON OT WIR 

| thrombosis, Lomodex 70 offers effective, simpl 
carried on a normal life had it not been and predominantly safe prophylaxis 


or the fatal embolic episode. € 
Negus, D. Teach-In.3,1 9-20(1974 we Dextran 70 has been shown to red 


dex 70 (Dextran 70 Iniection BP) helps t the incidence of venous thrombosis an 
.omodex extran 70 Injection elps to ecc 
prevent post-operative deep vein thrombosis and pulmonary pm following maj: 
possible subsequent pulmonary embolism at operations. 

source — by maintaining venous blood flow during Weiss, H J, CMA Journal, 108: 449 


* Y e pP | 
2 Further information is available on request. d l 
/ FISONS $% FISONS LIMITED -PHARMACEUTICAL DIVISION 95» ~ 
| Loughborough LE11 OBB, Leicestershire, England. je man s 
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When acute massive pulmonary 
embolism occurs put them on Kabikinase 








embolus and the still 


JU 


to dissolve th 


threatening deep V eit mron Dus ana 


i restore the flow. (Lysis achieved, onti- 
coagulate with heparin to prevent 
rethrombosis.] 

"We believe that the current treatment of 
choic Ce for most cases of acute ife- 
threatening pulmonary embolism*is 

"s streptokinase.” | 


| Comparison by Controlled Clinical Trial 
of Streptokinase and Heparin in Treat- 
ment of Life-threatening Pulmonary 


Embolism. Brit. med. J. 1. 343 (1974). 
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KABIKINASE 


«e pure streptokinasel 


f e i j 
* Full intormarion, Drochure and wal cara on reques! 


Kapikiicse is manufoctured by AB Kobi, Stockholm, Sweden 


p- and IS available only from: 


= KABI = i 


DE aiit - 









, Kabg Pharmaceuticals Limited, LPS ON 

oo "T i . 7] 

4 | Bilt® House, Uxbridge Road, x f 
=: i Egting, London W5 2TH. l P.L. No. 0022/5006 

a? $ we 01-567 4717 01-579 187] Kabikinase is a registe.ed gade mc 
$ x. des j 
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